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Abstract: The aim of the present study was to evaluate the effects of supplementation with a fixed
combination of citicoline 500 mg, homotaurine 50 mg, and vitamin E 12 mg (CIT/HOMO/VITE)
on contrast sensitivity and visual-related quality of life in patients with primary open-angle
glaucoma (POAG) in mild stage. This was a multicenter, observational, cross-over, short-term,
pilot study on POAG patients with stable controlled intraocular pressure (IOP). Patients were
randomly assigned to Group 1 (current topical therapy for 4 months and then current topical therapy
plus CIT/HOMO/VITE for 4 months) or Group 2 (CIT/HOMO/VITE in addition to current topical
therapy for 4 months and then topical therapy alone for 4 months). Best-corrected visual acuity, IOP,
visual field, and the Spaeth/Richman contrast sensitivity (SPARCS) test score were recorded at baseline
and after 4 and 8 months. The Glaucoma Quality of Life-15 (GQL-15) questionnaire was administered
at each check time. Forty-four patients were assigned to Group 1 and 65 to Group 2. Over the
follow-up period, there were no significant changes in IOP or visual field findings, whereas SPARCS
and GQL-15 findings significantly varied from baseline, both being improved in subjects treated
with CIT/HOMO/VITE fixed combination. These results demonstrate that a daily intake of a fixed
combination of citicoline, homotaurine, and vitamin E in addition to the topical medical treatment
significantly increased the total score of the contrast sensitivity test and the quality of life in patients
with POAG.

Keywords: primary open-angle glaucoma; citicoline; homotaurine; vitamin E; contrast sensitivity;
quality of life; SPARCS; neuroprotection; glaucoma medical treatment

1. Introduction

The term glaucoma, far from representing a single and well-defined disease, encompasses a
group of ocular conditions characterized by progressive optic nerve damage associated with a gradual
visual field loss [1]. Primary open-angle glaucoma (POAG), the most common form, remains silent
for years until damage to the optic nerve head and changes to the peripheral visual field occur [2].
Consequently, glaucoma is still one of the leading causes of irreversible blindness worldwide [3].
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Although intraocular pressure (IOP) is the only proven treatable risk factor, lowering of IOP does not
seem to halt progression in all cases; in some glaucomatous patients, retinal ganglion cell (RGC) loss
may continue regardless of IOP reduction [4].

Due to the lack of specific symptoms, glaucoma is named the “silent thief of sight,” given that
clinical signs occur only when the disease is quite advanced and can adversely affect the daily
vision-related activities and the quality of life of patients [5]. The European Glaucoma Society has
recognized that the goal of glaucoma care is the preservation of visual function and quality of life [6].
Visual function is not intended only as visual acuity but also as visual quality, i.e., even when visual
acuity is within the normal range, patients with glaucoma may have an abnormal visual function that
can affect their daily activities, mainly walking and driving [7], depending on the visual field defects
(position and severity) and contrast sensitivity (CS) [8]. In particular, CS detects glaucomatous changes
even before the occurrence of functional (visual field) and structural (optical coherence tomography,
OCT) modifications [9], which in turn show a fair relationship with CS [10]. Besides, it has been
demonstrated via CS tests that patients with mild to moderate glaucoma have poorer visual search
ability, such as reading, driving, recognizing people, compared to age-matched nonglaucomatous
subjects [11]. Despite the obvious importance of IOP in glaucoma development and progression,
many patients with elevated IOP develop structural and functional characteristics of glaucoma at a very
slow rate, whereas symptoms in patients whose IOP is well controlled worsen rapidly. This evidence
strongly indicates that lowering IOP does not prevent progression in all patients; therefore, risk factors
other than IOP are involved in the disease progression and form the rational basis for the current
development of neuroprotection as a therapeutic strategy for glaucoma [12].

Several molecules have neuroprotective properties, and among them, citicoline (CIT) appears to
be of interest and has been tested in different studies in ophthalmology and is supported by evidence
from in vitro, in vivo, clinical, and randomized controlled trials [13]. Exogenous administration of CIT
provides both choline and cytidine, which act as substrates for the synthesis of phosphatidylcholine,
a primary neuronal membrane component, playing a role in the mechanisms of membrane repair
and regeneration. Furthermore, CIT may alleviate free fatty acid-induced toxicity, which accompanies
ischemic insult [14], and has been tested and used for years in patients with neurodegenerative diseases,
such as glaucoma. In several clinical studies, its oral (500 mg) or intramuscular administration has
been associated with an improvement in the functions of the retinal and visual pathways [15–18].

Homotaurine (3-amino-1-propane sulphonic acid, tramiprosate) (HOMO) is a compound of
natural amino sulfonate with neuromodulatory and neuroprotective effects. HOMO, in in vitro and
in vivo models, has been shown to possess the ability to interfere with the course of amyloid-related
diseases by binding to the soluble amyloid protein. In POAG, it may act by preventing the aggregation
and formation of amyloid plaques, also found at the level of RGCs, responsible for cell death [19].
Due to its affinity to GABA A receptors, it modulates cortical inhibitory activity by reducing the
response of neurons to excitatory stimuli of glutamate [20,21], the pathogenic mechanism through
which the RGCs and other nerve cells die as a consequence of an excess of extracellular glutamate [22].

Vitamin E (VITE) is a member of the family that contains lipid-soluble tocopherols and tocotriols
and essential micronutrients with strong antioxidant activities. Among the family of VITE,α-tocopherol
is the main constituent found in mammalian tissues and has the highest biological activity. In animal
models, α-tocopherol has been shown to reduce the degeneration of hippocampal cells following
cerebral ischemia and improve Alzheimer’s disease [23]. Rats with surgically induced IOP elevation
on a VITE-deficient diet, experienced significantly more RGC death compared to that in rats under a
normal diet. This effect was due to the increased level of lipid peroxidation in VITE-deficient rats [24].
In humans, a daily intake of VITE in patients affected by glaucoma was effective in reducing the
progression of the disease [25]. The vital role that VITE plays in all tissues, including the eye, is its
antioxidant effect [26,27].
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Recently, a fixed combination of the abovementioned molecules became available: our preliminary
study aimed to evaluate the effects of a fixed combination of CIT 500 mg, HOMO 50 mg, and VITE 12 mg
on CS and vision-related quality of life in glaucomatous patients already on medical topical treatment.

2. Materials and Methods

This multicenter, observational, cross-over, short-term, pilot study was conducted according to
the recommendations of the Helsinki declaration (revision 2000, Edinburgh) and the Italian legislation
on good clinical practices (DM 15 July 1997 and amendments). Approval was also obtained from
the Technical Scientific Committee of the Department of Medicine and Health Science “V. Tiberio,”
the University of Molise (prot. 14/2019).

All patients underwent a complete eye examination, including IOP measurement, gonioscopy,
ophthalmoscopy, central corneal thickness measurement, standard automated white-on-white
perimetry (SAP), the Spaeth/Richman contrast sensitivity (SPARCS) test, and completed the Glaucoma
Quality of Life-15 (GQL-15) questionnaire (Supplementary Materials). IOP measurement (Goldmann
applanation tonometry, GAT) was always performed in the morning (between 8:00 and 10:00 a.m.);
SAP was performed with a Humphrey Field Analyzer (HFAII, Carl Zeiss Meditec, Dublin, CA, USA),
with a size III stimulus, Swedish interactive threshold algorithm (SITA) standard, and 30-2 pattern.
Only exams with good reliability indices (with less than 33% fixation losses or false-negative errors or
less than 15% false-positive errors) were included in the study for statistical evaluation.

The SPARCS test is a CS test that can be performed on a computer with access to the Internet; the
test was chosen precisely for this characteristic that made it available to all the centers participating in
the study. The SPARCS test evaluates patients’ central vision and peripheral vision. It was designed to
provide information on the aspect of patients’ vision that is highly related to daily life. The test was
developed and made available to detect CS in patients with glaucoma [28,29]. The test was performed
on a standard computer with a monitor set to 1024 × 768 resolution, 256 gray levels, and a size of at
least 22 cm width and 26.5 cm height. Patients are seated 50 cm from the computer monitor. At this
testing distance, the test occupies 30◦ of vision horizontally and 23.5◦ of vision vertically. The central
test area subtends 5◦ horizontally and 3.5◦ vertically. Patients are instructed to fixate on the central area
and identify which of the areas appears different. When patients are ready, they click on the central area.
Vertical square wave gratings with a spatial frequency of 0.4 cycles per degree appear for 0.3 s in one of the
five tested areas. The range of contrast tested is from 100% to 0.45% (log contrast sensitivity 0.00 to 2.35)
and decreases by approximately 0.15 log units between levels. The contrast value is calculated by Weber
contrast. The central area and four peripheral areas each receive separate scores. Each log-based score is
then scaled out of 20 by dividing by 2.35 and multiplying by 20. A total SPARCS score is summated
from each of the five areas, making 100 the perfect summed score from all five areas [30]. The test,
for both eyes, typically takes 10 min. SPARCS has high test–retest reliability in identifying individuals
with glaucoma; the score in normal subjects is between 52.9 and 87.2 [31]. However, to minimize the
learning effect, each patient performed three practice tests at t0, before randomization. In the present
study, for simplicity and simplification, the researchers collected and analyzed only the average data
provided at the end of the test, and the CS was measured binocularly.

The GQL-15 is a questionnaire based on 15 rating-scored questions that evaluate the degree
of functional disability caused by glaucoma, i.e., six questions are related to actions that require
functional peripheral vision, six to dark adaptation and glare, two to central and near vision, and one
to outdoor mobility. The score ranges from 0 to 75, higher scores indicating poorer quality of
life [32]. IOP lowering topical therapy included 0.5 mg of timolol (31 patients, 28.97%), prostaglandin
analogues and prostamides (36 patients, 33.64%), carbonic anhydrase inhibitors (CAI, 3 patients, 2.80%),
fixed combination timolol and prostaglandin (21 patients, 19.63%), fixed combination timolol and CAI
(3 patients, 2.80%), CAI and prostaglandin (3 patients, 2.80%), timolol, and CAI and prostaglandin
(10 patients, 9.35%). The eligibility criteria were (a) age 18 years or older, (b) POAG diagnosis, (c) stable
controlled IOP (<18 mmHg, morning value) with beta-blocker or prostaglandin analogues in the last
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6 months, and (d) SAP mean deviation (MD) reduction ranging between 1 and 1.5 db/year during
the previous 2 years. Exclusion criteria were (a) inability to perform SAP, (b) best-corrected visual
acuity (BCVA) worse than 0.5 decimals, (c) significant ocular media opacities, (d) history of previous
eye surgery, and (e) concomitance with systemic diseases that might lead to visual acuity damage or
affect SAP execution. All eligible patients gave their written informed consent after being provided
with a detailed description of the objectives of the study and the procedure to be used. Investigations
were conducted following Good Clinical Practice. Included patients were randomly divided into
two groups: Group 1 continued current topical IOP lowering therapy alone for the first 4 months,
after which they received one tablet per day of the fixed combination CIT/HOMO/VITE in addition to
the current topical therapy for the next 4 months. Group 2 received one tablet per day of the fixed
combination CIT/HOMO/VITE in addition to the current topical IOP lowering therapy for 4 months
and then continued with the current topical therapy alone for the next 4 months. The study design is
summarized in Figure 1.
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Figure 1. Study design. After randomization, patients were assigned to Group 1 (current topical
Intraocular Pressure (IOP) lowering therapy) or Group 2 (current topical therapy plus one tablet per
day of CIT/HOMO-citicoline and homotaurine fixed). Four months later, patients of Group 1 started
with CIT/HOMO tablet in addition to current topical IOP lowering therapy, whereas patients of Group
2 continued with the current topical IOP lowering therapy alone.

All patients were examined at baseline (t0), after 4 (t4), and 8 (t8) months. At each check, visual acuity,
IOP, SAP, and SPARCS test scores were recorded, and the GQL-15 questionnaire was administered.

During the follow-up period (8 months), no IOP spikes occurred, with a mean IOP increase in no
more than 3 mmHg at every check. The CIT/HOMO/VITE fixed combination Neuprozin® (citicoline
500 mg, homotaurine 50 mg, and vitamin E 12 mg) was provided by FB-Vision (Via Piceno Aprutina,
47 63,100 Ascoli Piceno, Italy). For statistical analysis, the eye with the best visual acuity was chosen
for each patient, the right eye was examined when the visual acuity was the same in both eyes.

Statistical Analysis

Statistical analyses were performed using SAS v. 9.4, JMP v. 15 (SAS, Institute Inc., Cary, NC, USA).
Categorical variables were expressed as absolute frequencies and percentages. Continuous variables
were presented as median (minimum to maximum). The normality was tested by the Shapiro–Wilk
test. The Wilcoxon test was used in intragroup analyses to test the differences between the single
temporal points (baseline (t0) vs. 4 months (t4) and 4 months (t4) vs. 8 months (t8)) of quality of life
(GQL-15) score and CS (SPARCS) score. Spearman correlation (data non-normal distribution) was used
to assess the correlations between the continuous variables. For continuous variables, median values
among Group 1 (Current topical IOP lowering therapy) and Group 2 (Current topical IOP lowering
therapy + one tablet per day of the fixed combination CIT/HOMO/VITE) were compared by the
Mann–Whitney U test when the data were not normally distributed. The frequencies were compared
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using the χ2 test or Fisher’s exact test when appropriate. Cross-over analysis was performed by a
mixed model (Grizzle’s model). This model evaluated the differences between Group 1 and Group 2
and the effect of carryover (absent when p > 0.05). Homoscedasticity was tested through checking of
the studentized residuals. A probability level of p ≤ 0.05 was considered statistically detectable.

3. Results

One hundred and nine patients with POAG were recruited for the study. The baseline characteristics
of the enrolled patients are reported in Table 1. Forty-four patients (40.36%) were randomly assigned to
Group 1 and 65 (59.63%) to Group 2. Five patients were lost during the study (3 in the Group 1 and 2
in the Group 2), but the baseline characteristics being the same between the two groups does not
generate bias in the results. At baseline, clinical characteristics were similar between the two groups,
with no statistical differences (Table 2). At this time check, a negative significant correlation was
observed between the quality of life score and visual field defect (% = −0.26; p = 0.0003), whereas no
correlation was detected between the quality of life and years from POAG diagnosis (% =−0.04; p = 0.61).
No correlation was also found between quality of life and CS (% = −0.07; p = 0.35) and between CS and
visual field (% = −0.03; p = 0.68). Neither significant changes in IOP values nor significant effects on
visual field parameters were derived from the cross-over analysis.

Table 1. Baseline demographic and clinical characteristics.

Parameter n (%)

Sex

Female 57 (52.29)
Male 52 (47.61)

Years since diagnosis of glaucoma * (years) 7 (1 to 19)

Current topical therapy

Monotherapy 72 (66.06)
Multitherapy 37 (33.94)

Number of Intraocular Pressure (IOP) lowering
eye-drop bottles per day

One bottle 88 (80.73)
Two bottles 20 (18.35)

Three bottles 1 (0.92)

Type of current therapy

Timolol 31 (28.44)
Carbonic Anhydrase Inhibitors (CAI) 3 (2.75)

Prostaglandin (PG) 36 (33.02)
Timolol + PG 21 (19.26)
Timolol + CAI 5 (4,59)

CAI + PG 3 (2.75)
Timolol + CAI + PG 10 (9.17)

Contrast sensitivity (SPARCS) * (score) 80 (35 to 95)

Quality of life (GQL-15) * (score) 28 (15 to 69)

Best Corrected Visual Acuity (BCVA) * (decimals) 1.0 (0.5 to 1.0)

Intraocular pressure (IOP) * (mmHg) 16 (10 to 25)

Visual field * (mean deviation) −1.72 (−19.00 to 3.18)

* Data presented by median (minimum to maximum).
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Table 2. Differences between groups at randomization and the baseline demographic and clinical
characteristics.

Parameter Group 1 Group 2 p

Age (years) 66.5 (45 to 79) 68.0 (48 to 85) 0.57

Sex 0.051

Female 18 (40.91) 39 (60.00)
Male 26 (59.09) 26 (40.00)

Years since diagnosis of glaucoma (years) 5.5 (1 to 19) 7.0 (1 to 19) 0.41

Current topical therapy 0.74

Monotherapy 28 (63.64) 43 (66.15)
Multitherapy 16 (36.36) 22 (33.85)

Number of IOP lowering eye-drop bottles per day 1.00

One bottle 37 (84.09) 52 (80.00)
Two bottles 7 (15.90) 12 (18.46)

Three bottles 0 (0.00) 1 (1.54)

Type of current therapy 0.99

Timolol 12 (27.27) 19 (29.23)
Carbonic Anhydrase Inhibitors (CAI) 1 (2.27) 2 (3.08)

Prostaglandin (PG) 15 (34.09) 22 (33.84)
Timolol + CAI 2 (4.55) 3 (4.61)
Timolol + PG 9 (20.45) 11 (16.92)

CAI + PG 1 (2.27) 2 (3.08)
Timolol + CAI + PG 4 (9.09) 6 (9.22)

Contrast sensitivity (SPARCS) (score) 82 (35 to 95) 79 (49 to 95) 0.06

Quality of life (GQL-15) (score) 29 (15 to 69) 28 (15 to 61) 0.17

Best Corrected Visual Acuity (BCVA) (decimals) 1.0 (0.6 to 1.0) 1.0 (0.5 to 1.0) 0.21

Intraocular pressure (IOP) (mmHg) 16 (10 to 25) 16 (11 to 22) 0.41

Visual field (mean deviation) −1.53 (−13.96 to 3.18) −1.84 (−19.00 to 1.94) 0.15

Group 1: Current topical intraocular pressure (IOP) lowering therapy. Group 2: Current topical intraocular pressure
(IOP) lowering therapy + one tablet per day of the fixed combination CIT/HOMO/VITE.

Contrarily, significant changes were recorded for both quality of life and CS; these data are
summarized in Figure 2. The quality of life, examined with the GQL-15 questionnaire, improved in
both groups during the 4 months of daily intake of one tablet per day of CIT/HOMO/VITE. In effect,
the score changed from 30 (21 to 49) to 26 (20 to 32) in Group 1 (p < 0.0001) and from 28 (19 to 35) to 24
(18 to 30) in Group 2 (p < 0.0001). Similarly, CS, examined by the SPARCS total score, improved in
both groups during the 4 months of daily intake of CIT/HOMO/VITE increasing from 82 (66 to 87) to
90 (85 to 92) in Group 1 (p < 0.0001) and from 79 (71 to 85) to 85.5 (82 to 88) in Group 2 (p < 0.0001)
(Figure 2).

Table 3 reports the cross-over analysis; a significant difference was observed between the treatments
(Group 1 = topical IOP lowering therapy only compared to Group 2 = topical therapy plus one tablet
per day of CIT/HOMO/VITE) in relation to GQL-15 (p < 0.0001) and SPARCS total score (p = 0.0004).
The GQL-15 total score was lower (therefore, a better quality of life) in subjects treated with IOP
lowering therapy plus one tablet per day of the CIT/HOMO/VITE fixed combination for 4 months.
Additionally, the SPARCS score improved over the same period. The nonsignificance of the sequence
(Group 1/Group 2 vs. Group 2/Group 1) for both the GQL-15 score and SPARCS score indicates no
carryover effect (Table 3).
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All patients, during the period of CIT/HOMO/VITE intake, were asked about the occurrence of
side effects. Table 4 shows that the side effects reported by patients during the study were not related
to the CIT/HOMO/VITE intake.
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follow-up period (baseline, month 4 and month 8). (a,b) Quality of life examined with GQL-15
questionnaire in Group 1 and Group 2 respectively. (c,d) Contrast sensitivity examined with SPARCS
in Group 1 and Group 2 respectively. * p < 0.0001 for all.

Table 3. Estimations of fixed effects based on Grizzle’s method.

Parameter Beta ± SE Beta ± SE p

Quality of life (GQL-15) (score)
Group 1 vs. Group 2 30.75 ± 0.94 28.62 ± 0.94 <0.0001

Group 1/Group 2 vs. Group 2/Group 1 30.64 ± 1.46 28.72 ± 1.08 0.29
Contrast sensitivity (SPARCS) (score)

Group 1 vs. Group 2 79.14 ± 0.78 83.05 ± 0.79 0.0004
Group 1/Group 2 vs. Group 2/Group 1 80.58 ± 0.68 81.61 ± 0.93 0.19

Visual field (mean deviation)
Group 1 vs. Group 2 −2.59 ± 0.42 −2.72 ± 0.42 0.55

Group 1/Group 2 vs. Group 2/Group 1 −2.18 ± 0.66 −3.13 ± 0.48 0.24

The bold is for the statistically significant values.
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Table 4. Distributions of side effects.

Side Effects n * (%) n ** (%)

Anxiety 3 (15.79) 3 (2.75)
Headache 2 (10.53) 2 (1.83)

Sleep disorders 6 (31.58) 6 (5.50)
Irritability 4 (21.05) 4 (3.67)

Slight weight gain 1 (5.26) 1 (0.92)
Nausea 2 (10.53) 2 (1.83)

Tachycardia 1 (5.26) 1 (0.92)

* percentages calculated by n = 19, ** percentages calculated by n = 109.

4. Discussion

These preliminary findings demonstrate that the daily intake of a fixed combination of CIT 500 mg,
HOMO 50 mg, and VITE 12 mg for 4 months, in addition to the current topical therapy for the reduction
in IOP, improves both the CS and the quality of life in patients with POAG. No effects on visual field
parameters were observed.

Glaucoma is a chronic disease with negative consequences on the quality of life of patients [33].
It influences the quantity and quality of vision, by limiting the daily activities of the affected patients,
according to the severity of the disease. Several previous studies have shown that patients with glaucoma
and glaucomatous visual field loss have lower quality of life questionnaire scores compared to those
obtained by healthy subjects [34]. The evidence was so high that the European Glaucoma Society
recognized that the goal of treatment is the preservation of visual function and quality of life [6]. Although
it is clear that quality of life is the goal of glaucoma treatment, the methods of improving this are not
fully understood. Some studies have suggested that some therapeutic choices (pharmacological, laser,
or surgical) [35,36] may improve this parameter. Contrarily, other studies have shown that great attention
must be paid to concomitant disorders related to the use of treatments for IOP control, mainly the onset of
a dry eye syndrome that can contribute to worsening the quality of life in these patients [37,38].

The challenge is, therefore, to identify molecules that can improve patients’ quality of life.
Our study has shown that the tested molecules can improve the quality of life as examined with
the GQL-15 questionnaire, while equally ameliorating vision quality, as ascertained by CS. CS is
not routinely assessed in glaucomatous patients, despite its important role in daily functioning and
activities [39]. Recently, Montana et al. found that the main factors influencing daily activities are
not only the severity and location of visual field defects but also CS and the performance in attention
tasks [7]. In the early stages of glaucomatous disease, CS, as well as visual acuity, is not affected,
since it reflects central visual function, while glaucoma initially affects the peripheral visual field.
In addition, glaucoma is a symmetric but asynchronous disease that can affect both eyes differently.
In binocular vision, patients with glaucoma can compensate for the deficiency of one eye with the other,
justifying the great adaptability of glaucomatous patients while performing daily activities. A few
studies exist on the effect of CIT on CS. Notwithstanding, the precise mechanism of action is unclear.
This is probably due to both its dopaminergic action and a direct retinal action that improves latency
in pattern electroretinogram examination [15,40]. As a matter of fact, it was observed that in rabbits
treated with CIT, the concentration of dopamine in the retina increased [41].

A PubMed search did not offer data on the effects of HOMO on CS, although a cytoprotective
action, performed through its effects on oxidative damage, was well ascertained [42]. A recent in vitro
study has demonstrated the synergistic cytoprotective effects of co-treatment with CIT and HOMO on
cultured retinal cells [43]. Based on these data, the present study examined the effects of this fixed
association in vivo. To the best of our knowledge, no previous studies have evaluated the effect of
HOMO 50 mg plus CIT 500 mg, either on CS or on the quality of life.

Finally, a significant increase in oxidative stress may play a role in the pathogenesis of POAG.
The determination of oxidative stress in the aqueous humor of these patients has revealed a significant
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decrease in the levels of vitamins C and E, suggesting that treatment with antioxidants may represent a
relevant preventive and therapeutic approach [44].

The strengths of this study are (1) the randomized cross-over design; (2) the evaluation of the
quality of life; (3) the evaluation of the quality of vision, which are important outcomes in glaucomatous
patients; and (4) the absence of side effects. Besides, this multicenter collaborative research method
together with the utilization of a simple protocol in real life context reduces the possibility of bias
related to both a single-center design and the performance of complex tests. Over the follow-up period
there were not significant changes in IOP responsible for the occurrence of systemic symptoms.

However, we recognize and hope that our results are to be confirmed by clinical trials with more
robust and strong designs; in fact, the limitations of the present study include the lack of a placebo group,
a small sample size, and a short-term follow-up. Moreover, we cannot determine, with the present results,
which component is responsible of the improvement seen in CS and GQL; further studies on the effects of
the individual components will be needed.

5. Conclusions

In conclusion, data from this preliminary study strongly suggest that concomitant therapy with
CIT 500 mg, HOMO 50 mg, and VITE 12 mg can have a positive impact on the quality of vision and
quality of life of patients with mild stage glaucoma. This association could represent a potential new
option with an ability to improve the health status and daily life performances in these patients.

Supplementary Materials: The following are available online, Glaucoma Quality of Life-15 (GQL-15) questionnaire.
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