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Purpose: To evaluate the effect of switching from preserved prostaglandin analog-timolol fixed combinations (PG-timolol FCs) to
preservative-free latanoprost-timolol FC (PF-LT) on intraocular pressure (IOP), ocular surface health, and tolerability in glaucoma and
ocular hypertension (OH) patients with the concurrent ocular surface disease (OSD).

Methods: This was a longitudinal, prospective, interventional, real-life study among 42 patients. Up to 3 visits were planned, at
baseline, 30, and 90 days to assess efficacy on IOP decrease and local tolerance. The severity of OSD symptoms [Ocular Surface
Disease Index (OSDI) questionnaire], subjective drug tolerability [visual analog scale (VAS)], conjunctival hyperemia (McMonnies
scale), and tear break-up time (TBUT) were the main parameters assessed.

Results: Data from 36 patients were available for statistical analysis. IOP was significantly reduced at day 30 and day 90 compared to
baseline (16 vs 14 vs 14 mmHg, p < 0.001). Significant improvement was demonstrated in OSD symptoms, signs, and VAS scores
from the baseline to the second and third visits. Median OSDI (27.1 vs 9.6 vs 4.2, p < 0.001), conjunctival hyperemia (2 vs 1 vs 1, p <
0.001), corneal surface staining (p < 0.001), and conjunctival staining scores (p < 0.001), and the percentage of patients with eyelid
and periocular hyperemia (61.1 vs 12.5 vs 2.8%, p < 0.001), significantly decreased. TBUT (4 vs 5 vs 6 s, p < 0.001) and VAS score
regarding tolerability (5 vs 2 vs 1, p < 0.001) significantly increased.

Conclusion: A switch from preserved PG-timolol FCs to PF-LT improved tolerability and optimized IOP control, providing better
adherence with greater chances of treatment success.
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Introduction

Glaucoma is a chronic, progressive, potentially blinding, irreversible eye disease causing optic nerve rim and retinal nerve fiber
layer damage with consequent visual field loss. It is the second leading cause of blindness in Europe and among the leading
causes of blindness worldwide. The global prevalence of primary open-angle glaucoma (POAG) is 3.5% in 40-80-year-olds,
with the number of people having glaucoma estimated to be 76 million in 2020, which is expected to increase to 112 million by
2040."? Currently, the usual approach to lower intraocular pressure (IOP) is topical therapy in the first line. Glaucoma requires
the continuous long-term engagement of the patient with the recommendation proposed by the doctor and proper self-
management to achieve the target IOP and prevent disease progression. Hence, treatment success predominantly lies in patients’
adherence and persistence with therapy, which is related to many drug-related factors, such as side effects, cost, and complexity
of the dosing regimen.'
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Many prescribed topical glaucoma formulas contain preservatives such as benzalkonium chloride (BAK), polyqua-
ternium-1(PQ), boric acid, and zinc chloride. Their prolonged use causes and exacerbates pre-existing ocular surface
disease (OSD), dry eye, and Meibomian gland dysfunction, which already has a high prevalence in the elderly.”’ BAK is
most frequently found in ophthalmic formulations of all preservatives and was shown to significantly contribute to ocular
surface damage.* In vitro, in vivo, and clinical studies extensively investigated its toxic effects and showed that long-term
use of BAK causes time and dose-dependent ocular surface cytotoxicity, likely mediated by chronic oxidative stress. That
causes inflammation and induction of signals leading to apoptosis and potentially might play a role in trabecular
meshwork (TM) dysfunction and cell death, resulting in a vicious cycle.® '> The more treatments administered, the
greater the quantity of toxic compounds and inflammatory cytokines diffusing from the surface to deeper structures,
which leads to TM inflammation and higher resistance to aqueous humor outflow, a subsequent increase in IOP, the
requirement for more treatments, and eventually surgery, whose prognosis will be negatively influenced by changes
within the anterior segment.'® Therefore, cumulative exposure to preservatives might impact patients’ adherence and
persistence to treatment and adversely influence the outcomes of glaucoma treatment.

Extensive multicenter epidemiology surveys conducted in Europe and the USA revealed that up to 47.6% and 59% of
patients using preserved glaucoma medication reported OSD or dry eye disease (DED) symptoms, whereas 53—70% and
61-78% of patients had signs of OSD or DED.'*!?

The invention of prostaglandin analog (PG)-timolol fixed combinations (FCs) offered advances in the treatment of
glaucoma, including better efficacy in controlling IOP compared to their separate components, the need for fewer instillations,
and the prevention of the previous drug washout.'®?' That resulted in less exposure to preservatives, more effective IOP
control, reduced costs, and improved adherence to the treatment regimen. Guven Yilmaz and coworkers showed similar IOP-
lowering efficacy of latanoprost, travoprost, and bimatoprost formulations combined with timolol maleate.**

Many clinical studies revealed that using preservative-free (PF) glaucoma formulations significantly reduces OSD
signs and symptoms compared to preserved formulations with the same IOP-lowering efficacy.>*!'***?* In various
studies, patients tolerated PF glaucoma therapy better, contributing to better treatment persistence and improved patients’
Quality of Life (QoL).'*'®23-%26 Hence, PF FCs development is considered an important goal in glaucoma manage-
ment, especially given the prevalence of glaucoma and the number of people suffering from OSD due to the long-term
use of preservative-containing therapy.>” Recently, Laboratories Théa, Clermont Ferrand, France, introduced a new PF
latanoprost-timolol FC (Fixaprost®, Fixalpost™, Fixapost® according to the country), the first to improve the local
tolerability of the most prescribed FC that has so far previously only existed with BAK.?® A Phase III, multicentric,
randomized, parallel-group study with 242 patients showed non-inferiority of PF latanoprost-timolol FC (PF-LT) in IOP-
lowering efficacy and safety compared to the preserved comparator, with PF-LT showing slight better tolerability.*®

The present study’s authors hypothesized that switching the preserved PG-timolol FCs to PF-LT in glaucoma and OH
patients with existing OSD would improve their ocular surface health and drug tolerability, with at least the same IOP
lowering effect.

This real-life study aimed to evaluate the tolerability and efficacy in glaucoma and OH patients with concurrent OSD
who switched from preserved PGs (latanoprost, travoprost, and bimatoprost)-timolol FCs to PF-LT and to evaluate

whether this treatment could alleviate OSD symptoms and signs and improve local tolerability.

Patients and Methods

Study Design

This longitudinal, prospective, interventional study of drug tolerability and efficacy was conducted at the Department of
Ophthalmology, Zagreb University Hospital Center in Zagreb, Croatia, following the Declaration of Helsinki and
approved by the Hospital’s Ethics Committee. The patients included in the study received both written and oral
information about the study and signed written informed consent. The study took place between March 2021 and
September 2021 and was registered in the two registers; primary: ClinicalTrials.gov Identifier: NCT04891588, and
secondary: DRKS German Clinical Trials Register, DRKS-ID: DRKS00024581.
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Patients

Forty-two patients were recruited during the authors’ routine clinical work over the three months. Eligible adult subjects
(>18 years) had to have a documented diagnosis of POAG or OH and had been treated and well-controlled for at least
three months with preserved PGs (latanoprost, travoprost, and bimatoprost)-timolol 0.5% FC eye drops (any brand)
before entering the study. Criteria for inclusion required IOP < 19 mm Hg in both eyes at the inclusion visit, a stable
visual field (based on at least two reliable visual field tests performed within the last six months), central corneal
thickness within the 500-580 pum range, and presence of at least mild to moderate conjunctival hyperemia [grade 1-5
according to McMonnies-Chapman-Davies’s scale®’]. Excluded were patients with best-corrected visual acuity (BCVA)
< 0.1 (Snellen decimals), advanced visual field defects (MD > 12 dB), an acute eye infection or severe eye inflammation,
those wearing contacts, those who had undergone any intraocular surgery (other than filtration surgery performed at least

six months before screening), or those having any ocular surface abnormality preventing accurate IOP measurement.

Methods

On the first baseline visit (V1), the patients were switched from commercially available PGs (latanoprost, travoprost, or
bimatoprost)-timolol preserved FCs to a PF-LT (preservative-free fixed combination of latanoprost 0.005% and timolol
0.5% in single-dose units; Laboratoires Théa, Clermont-Ferrand, France). They were instructed to instill one drop of
medication daily in the evening.

Two follow-up visits were scheduled for 30+3 days (V2) and 90 +7 days (V3) after the first visit. At each visit, all the
participants underwent the following clinical examinations and investigations: Snellen visual acuity (VA) testing;
assessment of the severity of conjunctival hyperemia by using the McMonnies-Chapman-Davies visual analogue
scale”® which graduates the hyperemia from 0 (no hyperemia) to 5 (severe hyperemia); assessment of the severity of
blepharitis by using Efron’s scale which graduates the blepharitis from 0 (no blepharitis) to 4 (severe blepharitis); TBUT
measurement according to TFOS DEWS II Diagnostic guidelines;*® assessment of corneal and conjunctival fluorescein
surface staining by using the National Eye Institute/Industry Workshop (NEI) scale;*' Goldman applanation tonometry;
assessment of the presence of any papillary/follicular conjunctivitis, eyelid or periocular edema or hyperemia or
conjunctival chemosis; assessment of the extent and severity of OSD symptoms and their impact on everyday activities
by using Ocular Surface Disease Index (OSDI);*° a Visual Analog Scale (VAS) for the subjective evaluation of drug
tolerability, in which 0 indicated very good tolerability and 10 demonstrated very poor tolerability.

IOP was measured using a calibrated Goldman tonometer at 9:00 a.m. (£1 h). Two measurements were taken, and if
these differed by >2 mm Hg, a third reading was taken. The average value was used in the analysis.

The Ocular Surface Disease Index (OSDI) questionnaire was used to assess the symptoms, functional limitations, and
environmental factors affecting the ocular surface. It contained 12 questions that patients graded on a scale from 0 to 4
(0 — none of the time to 4 — all the time). A total OSDI score was calculated using a particular formula.*? OSDI ranged
from 0 to 100, with a higher number indicating a more significant disability. The advantage of this questionnaire is that it
can categorize the severity of OSD and has a cut-off value to detect OSD; 0—12 normal ocular surface, 13-22 mild ocular
surface disease, 23—32 moderate, and 33—100 severe.

Since the investigator was not blinded, to avoid potential bias, the authors provided three working sheets, one for each
visit, where the investigator documented the findings from that visit by not knowing or having insight into the findings from
the previous visits. Furthermore, all the measurements were taken twice, first by the second author and then rechecked by
the third author. If there were disagreements between the measurements, the first author decided what to accept.

Outcome Measures
Primary outcome measures included the changes in symptoms of ocular surface disease, drug tolerability, signs of ocular
surface disease, tear film stability, and visual function.

The secondary outcome measure evaluated the effectiveness of preservative-free latanoprost/timolol FC in controlling
the IOP values and safety.
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Statistical Analysis

Statistical analysis was performed using Statistica' ™ software, package version 14.0 (TIBCO® Inc., USA). The normality of data
distribution was tested by the Shapiro—Wilk and Kolmogorov—Smirnov tests, and the homogeneity of variance by Levene’s test.
Results of descriptive analyses were expressed as mean + SD and median (min-max) for continuous data, median (min-max) for
ordinal data, and numbers (percentages) for categorical data. Differences in distributions of ordinal and continuous data were
evaluated by nonparametric tests (Friedman ANOVA test for dependent variables and Kruskal-Wallis ANOVA for independent
variables) since the assumption of homogeneity of variance for tested variables was not met. Cochran’s Q test assessed
differences in distributions of categorical data. The Wilcoxon test, Chi-square test, and multiple comparisons were used for
post hoc analyses. A p-value of less than 0.05 was considered statistically significant in all analyses.

Results

The authors set the study protocol in the middle of the coronavirus disease 19 pandemics (COVID-19). Six of the 42
recruited patients, who could not participate in follow-up visits due to the COVID-19-related restrictions, were dropped
out. Therefore, the data from 36 Caucasian patients, who met all study criteria and attended all scheduled visits, were
processed and analyzed. The baseline characteristics of these 36 patients (28 POAG/8 OH) are presented in Table 1.
Before entering the study, all patients were treated with preserved PG-timolol FCs for 77.18 = 41.45 months, among them
14 (38.9%) with latanoprost-timolol FC (Xalacom®™, Pfizer, New York, NY, USA), 11 (30.6%) with travoprost-timolol FC
(Duotrav®, Alcon, Fort Worth, TX, USA), 7 (19.4%) with bimatoprost-timolol FC (Ganfort®™, Allergan, AbbVie Dublin,
Ireland), and 4 (11.1%) with latanoprost-timolol FC (Lapovis Plus®, Zentiva, Prague, Czech Republic). According to the
OSDI questionnaire scale evaluated at the first visit before switching from preserved PGs-timolol FC, 9 (25%) patients
had no OSD symptoms, 9 (25%) had mild, 3 (8.3%) moderate, and 15 (41.7%) of them had severe OSD symptoms.

Table 2 presents baseline characteristics of 72 study eyes with POAG and OH. The most pronounced and severe
baseline OSD signs were conjunctival hyperemia, eyelid, or periocular hyperemia, corneal and conjunctival fluorescein
surface staining, and short TBUT. The most frequent corneal staining zone was inferior (32.9%), while the most frequent
conjunctival staining zones were caruncle (50.6%) and inferior caruncle (35.5%).

When comparing the baseline characteristics of 36 study patients (72 POAG/OH eyes) treated with different
preserved PG-timolol FC medications, the only marginal difference was observed in the OSDI score (p = 0.057)
(Table 3). Post hoc multiple comparison analyses found a significant difference in the OSDI score only among eyes
treated with travoprost-timolol FC and bimatoprost-timolol FC (p = 0.017), while no differences were observed in the
OSDI score between the other medications (p > 0.05).

Primary Outcomes

Change of Symptoms of Ocular Surface Disease and Self-Reported Drug Tolerability

The median OSDI score significantly decreased from the baseline on the second and third visits (27.1 vs 9.6 vs 4.2, p <
0.001) (Figure 1A). The post hoc analysis also showed a significant decrease in OSDI from the baseline on the second

Table | Baseline Characteristics of 36 Study Patients with

POAG and OH
Characteristics Patients (n=36)
POAG/OH, n 28/8
Gender (m/f), n 9127
Age (years), mean + SD 67.14+7.78
Drug tolerability, median (min-max) 5 (0-8)
OSDI score, median (min-max) 27.1 (5-63.6)

Abbreviations: POAG, primary open-angle glaucoma; OH, ocular hypertension;
OSDI, ocular surface disease index.
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Table 2 Baseline Characteristics of 72 Study Eyes with POAG and OH

Characteristics Eyes (n=72)
BCVA (decimal), median (min-max) 0.8 (0.1-1.0)
IOP (mmHg), median (min-max) 16 (11-19)
MD (dB), mean + SD 3.73£2.64
Conjunctival hyperemia, median (min-max) 2 (1-4)
Blepharitis, median (min-max) 1 (0-3)
Papillary/follicular conjunctivitis, median (min-max) 0 (0-2)
Eyelid or periocular hyperemia, n (%) 44 (61.1)
Eyelid or periocular edema, n (%) 2 (2.8)
Conjunctival chemosis, n (%) 2 (2.8)
Corneal fluorescein surface staining, median (min-max) 4 (0-10)
Conjunctival fluorescein surface staining, median (min-max) 2 (0-9)
TBUT (seconds), median (min-max) 4 (2-13)

Abbreviations: POAG, primary open-angle glaucoma; OH, ocular hypertension; BCVA, best-corrected
visual acuity; IOP, intraocular pressure; MD, mean defect; TBUT, tear break-up time test.

Table 3 According to Different Preserved PG-Timolol FC Drugs, the Baseline Clinical Characteristics of 36 Study Patients (72 Eyes)
with POAG and OH

Characteristics Xalacom® (n=14), Duotrav® (n=11), Ganfort® (n=7), Lapovis Plus® (n=4), H? p-value
Median (Min-Max) Median (Min-Max) | Median (Min-Max) Median (Min-Max)
Drug tolerability 5(1-7) 5 (0-8) 6 (1-7) 4 (1-5) 0.946° 0.814*
OSDI score 29.5 (5-63.6) 15.9 (7.5-59) 43.8 (15-60) 23.9 (5-50) 7517° 0.057%
Conjunctival hyperemia 2 (1-3) 2 (14 2 (2-3) 2 (14) 3.046° 0.385°
Corneal fluorescein surface staining 3 (0-9) 4 (1-10) 2 (1-8) 4.5 (1-6) 1.655% 0.647%
TBUT (seconds) 4 (2-10) 4 (2-8) 53-7) 4.5 (2-13) 1.028" 0.795*
IOP (mmHg) 16 (11-18) 15 (12-19) 16 (13-18) 17.5 (17-18) 6.556" 0.088"

Note: *Kruskal-Wallis ANOVA.
Abbreviations: POAG, primary open-angle glaucoma; OH, ocular hypertension; OSDI, ocular surface disease index; TBUT, tear break-up time test; IOP, intraocular
pressure.

visit (p < 0.001) and from the second to the third visit (p = 0.003). According to the OSDI scale, from the baseline
to second and third visits, the number of patients with no OSD symptoms significantly increased (9 vs 23 vs 27) (p <
0.001), while the number of those with mild (9 vs 7 vs 6), moderate (3 vs 3 vs 0), and severe OSD symptoms (15 vs 3
vs 2) significantly decreased (p < 0.001). Table 4 presents the changes in the score for each OSD question from baseline
to study visits (per-protocol set) in 36 study patients with POAG and OH. The most significant improvements were
observed for questions of having eyes sensitive to light (p < 0.001), painful or sore eyes (p < 0.001), problems while
reading (p < 0.001), and in windy conditions (p < 0.001) during the last week.

The subjective drug tolerability increased from the baseline on the second and third visits (p < 0.001) (Figure 1B).
However, post hoc analyses only showed a significant increase in median drug tolerability from the baseline, after
switching to PF-LT, on the second visit (5 vs 2, p = 0.001), while it did not change significantly from the second to third
visit (2 vs 1, p = 0.079).
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Figure | Change of OSDI questionnaire score (A) and subjective drug tolerability (B) from baseline by study visits in 36 study patients with POAG and OH.

Change of Signs of Ocular Surface Disease

Significant changes were noted in most OSD signs from the baseline by the time of the study visits (per-protocol set) in

72 study eyes (Table 5). Among OSD signs, the most decline was observed in conjunctival hyperemia (p < 0.001)

(Figure 2A), corneal (p < 0.001) (Figure 2B) and conjunctival fluorescein surface staining (p < 0.001), and eyelid or

periocular hyperemia (p < 0.001) (Table 4). From the baseline to the second and third visits, the staining reduced in eyes
with corneal inferior (32.9% vs 25% vs 23%), central and inferior (14.5% vs 13.2% vs 12.8%), and superior, nasal,
inferior, and central fluorescein surface zones (19.7% vs 1.3% vs 0%). Conjunctival fluorescein surface staining reduced
in caruncle (50.6% vs 42.1% vs 40.8%) and inferior-caruncle zones (35.5% vs 14.5% vs 10.5%) from the baseline to the

Table 4 Changes in the Score for Each OSDI Question from Baseline by Study Visits (Per-Protocol Set) in 36 Study Patients with

POAG and OH
OSDI Questionnaire* VI Median | V2 Median V3 Median Chi* p-value
(Min-Max) | (Min-Max) (Min-Max)
Eyes that are sensitive to light | (0-4) 0 (0-4) 0 (0-2) 27.135% 0.00000?
Eyes that feel gritty 1 (0-3) 0 (0-2) 0(0-3) 20.689* 0.00003*
Painful or sore eyes | (0-4) 0.5 (0-3) 0 (0-3) 27.1617 0.00000*
Blurred vision I (0-3) 0 (0-2) 0 (0-2) 22.455% 0.00001%
Poor vision I (0-3) 0 (0-2) 0 (0-2) 20.588* 0.00003"
Problems while reading I (0-3) 0 (0-3) 0 (0-2) 29.647% 0.00000"
Problems while driving at night 0 (0-3) 0 (0-1) 0 (0-1) 2.947% 0.22908"
Problems while working with a computer or bank machine 1 (0-3) 0 (0-2) 0 (0-1) 26.080° 0.000007
Problems while watching television 1 (0-3) 0 (0-2) 0 (0-2) 23.3437 0.00001*
Problems in windy conditions 1 (04) 0 (0-3) 0(0-3) 29.297° 0.00000?
Problems in places or areas with low humidity (very dry) 1 (0-3) 0 (0-3) 0(0-3) 25.096* 0.00000%
Problems in areas that are air conditioned 1 (0-3) 0 (0-2) 0(0-3) 17.333% 0.00017°

Notes: *Friedman ANOVA df=2. *Adapted from Ocular Surface Disease Index with permission from AbbVie.

Abbreviations: OSDI, ocular surface disease index; POAG, primary open-angle glaucoma; OH, ocular hypertension.
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Table 5 Changes of Ocular Surface Disease Signs from Baseline by Study Visits (Per-Protocol Set) in 72 Study Eyes with POAG and
OH

Characteristics \4 v2 V3 Chi* Q° p-value
Conjunctival hyperemia, median (min-max) 2 (14) 1 (0-2) 1 (0-2) 95.082* 0.00000%
Blepharitis, median (min-max) 1 (0-3) 1 (0-3) 1 (0-2) 34.364" 0.000007
Papillary/follicular conjunctivitis, median (min-max) 0 (0-2) 0 (0-1) 0 (0-0) 14.000* 0.000917
Corneal fluorescein surface staining, median (min-max) 4 (0-10) 1 (0-6) 0 (04) 82.480° 0.000007
Conjunctival fluorescein surface staining, median (min-max) 2 (0-9) 1 (0-3) 1 (0-3) 60.899° 0.00000?
Eyelid or periocular hyperemia, n (%) 44 (61.1) 9 (12.5) 2 (2.8) 72.333° 0.00000°
Eyelid or periocular edema, n (%) 2 (2.8) 0 (0) 0 (0) 4.000° 0.13534°
Conjunctival chemosis, n (%) 2 (2.8) 0 (0) 0 (0) 4.000° 0.13534°
TBUT (seconds), median (min-max) 4 (2-13) 5 (2-22) 6 (3—-15) 50.281* 0.00000?

Notes: *Friedman ANOVA df=2. ®Cochran Q test df=2.
Abbreviations: POAG, primary open-angle glaucoma; OH, ocular hypertension.

study visits (data not shown). No significant differences were found in the eyelid or periocular edema and conjunctival
chemosis from baseline to study visits (p = 0.135) (Table 4). TBUT significantly increased from baseline to study visits
(per-protocol set) in 72 study eyes with POAG and OH (p < 0.001) (Figure 2C). However, post hoc analyses found that
TBUT was significantly improved only from the baseline to the second visit (p < 0.001), while no significant difference
in TBUT was found from the second to the third visit (p = 0.151).

Change of Visual Function

A significant improvement was observed in visual function from the baseline by study visits (per-protocol set) in 72 study
eyes with POAG and OH (p = 0.030) (Figure 2D). Post hoc analyses found a significant increase in the median BCVA
from the baseline to the third visit (0.8 vs 0.9, p = 0.025). In contrast, no substantial changes in the median BCVA were
observed from the baseline on the second visit (0.8 vs 0.85, p = 0.073) and from the second to the third visit (0.85 vs 0.9,
p =0.167).

Secondary Outcome

A significant decrease in IOP was seen from baseline to study visits (per-protocol set) in 72 study eyes with POAG and
OH (p < 0.001). However, according to the post hoc analyses, the median IOP decreased significantly only from the
baseline to the second visit (16 vs 14 mmHg, p < 0.001), while no significant difference in the median IOP was observed
from the second to the third visit (14 vs 14 mmHg, p = 0.073).

Adverse Events
No local or systemic adverse events (AE) were reported during the study.

Discussion

Due to its high efficacy, good overall tolerability profile, and the need for once-daily administration, latanoprost-timolol
FC is one of the most prescribed fixed formulations in glaucoma treatment, which until recently, existed only preserved
with BAK.** Fixalpost® is the first, and until now, the only PF-latanoprost-timolol FC (PE-LT) developed to eliminate
dose-dependent and time-dependent undesired and detrimental effects of BAK on the ocular surface in patients who use
the medication on a daily and lifelong basis.”® To our knowledge, the present study is the first prospective study in which
POAG and OH patients with concurrent OSD were switched from preserved PG-timolol FCs, of any brand, to PF-LT.
The authors investigated the effect of that switch on symptoms and signs of OSD, local drug tolerability, and QoL using
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Figure 2 Change of the severity of conjunctival hyperemia (A), the severity of corneal fluorescein surface staining (B), TBUT (C), and BCVA (D), from baseline by study
visits in 72 study eyes with POAG and OH.

the OSDI questionnaire, self-reported drug tolerability, and objective measurements. More than 75% of patients reported
OSD symptoms at the baseline visit that impacted their daily functioning. Overall, 42% of patients reported their
symptoms as severe, with a tremendous impact on everyday living and QoL. Overall subjective evaluation of drug
tolerability was moderate to poor. Upon examination, most patients had moderate conjunctival hyperemia, mild to
moderate blepharitis, TBUT lower than 5 seconds, and 61.1% had eyelid or periocular hyperemia. Conjunctival and
corneal surface staining were present in almost all subjects. There were no significant differences in OSD severity and
ocular tolerability regarding the initial drug. However, there was borderline significance for OSDI, with bimatoprost-
timolol FC scoring worse than the other drugs. Therefore, despite adequate control of IOP in patients with their initial
preserved therapy, they were experiencing clinical signs and symptoms of OSD and tolerated it poorly. Thirty days after
switching the therapy, the authors noticed a significant improvement in the overall OSDI score and the self-reported drug
tolerability (p < 0.001), which increased patient satisfaction with therapy. The findings were further improved after 90
days. In the end, only six patients reported moderate OSD, and none had severe OSD symptoms. The subjective
evaluation of drug tolerability was excellent. Subjects felt the most significant improvement in light sensitivity, ocular
pain, and ocular dryness. A significant improvement was noticed in the incidence and severity of all OSD signs from the
initial visit to the second and third visits. The most significant improvements were observed in conjunctival hyperemia,

eyelid and periocular hyperemia, and fluorescein ocular surface staining. According to the results, the authors suggested
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that a switch to PF-LT, regardless of the initial drug, ameliorated the ocular surface health, alleviated OSD symptoms,
and significantly improved local drug tolerability.

The clinical Phase III study that investigated the efficacy and safety of T2347 [preservative-free fixed combination of
latanoprost 0.005% and timolol 0.5 (PF-LT)] was published in 2019 by the T2347 Study Group. It was conducted in ten
countries on 122 patients receiving T2347 and 110 remaining on BAK-latanoprost-timolol FC. The study met the co-primary
endpoints showing non-inferiority in terms of IOP-lowering efficiency and safety of T2347 compared to a preserved
comparator. AEs were similar in both treatment groups, with no reported severe local or systemic AE. Regarding ocular
tolerability, the total severity score of ocular symptoms upon administration was lower for the T2347 group, but there were no
differences in symptoms throughout the day. Patients subjectively tolerated PF-LT better, but there were no differences in
objective ocular parameters. In conclusion, PF-LT (T2347) and the BAK-containing comparator showed similar efficacy and
safety, while T2347 showed slightly better subjective, but not objective ocular tolerance.?® The present, real-life switch study
results in drug tolerability and efficacy in IOP decrease were more in favor of PF-LT compared to those obtained in the phase
II1 T2347 study.”® A possible explanation is a difference between the study population and the prescribed initial drug. In the
T2347 phase III study, patients were previously treated successfully and were mainly satisfied with the initial preserved
therapy. On the other hand, the present study’s population was older (67.14+7.78 vs 65.8 + 10.8 years). All the patients had
OSD to various extents and therefore experienced a significant improvement in the OSD signs and symptoms and drug
tolerability after switching to PF-LT therapy. Second, in this study, patients initially received different PG-timolol FCs. It has
been shown that latanoprost-timolol FC causes less conjunctival hyperemia.*® In contrast, bimatoprost-timolol causes more
redness than other PG-timolol FCs. Thus, reduced redness and better tolerability may be due to switching to another PG-
timolol FC, not only the elimination of BAK or PQ.

So far, PF-latanoprost (PF-L) was the most investigated PF PG formulation available on the market. The initial
preclinical study showed a significant reduction in viability of the human corneal epithelial cells and significant toxic
and inflammatory responses in the animal model (rabbit ocular surface epithelium) of BAK-latanoprost (BAK-L) versus
PF-L.'"" Based on those findings, the PF-L T2345 (Monoprost® Laboratoires Théa, Clermont-Ferrand, France) phase III
study on the efficacy and safety and the Relief study of the local tolerability of PF-L (T2345) in humans revealed a better
ocular safety profile, local tolerability, and non-inferior IOP-lowering efficacy of PF-L vs BAK-L.'%** Another two studies,
a meta-analysis on 20 randomized controlled trials (RCTs) and a recent study published by El Ameen and coworkers,
showed a better ocular tolerance of PF-L (T2345) compared to all other preserved PGs (latanoprost, bimatoprost,
travoprost, and tafluprost) with no statistically significant differences in mean IOP for all drugs, except for BAK-

tafluprost which was inferior to PF-L.>>-¢

Many studies demonstrated improved drug tolerability after switching from preserved to unpreserved therapy,'*->42%-34-3¢
However, a recently published meta-analysis that investigated the safety and efficacy of BAK-preserved, alternatively
preserved, and PF glaucoma medications were inconsistent with these findings. This meta-analysis included sixteen, only
RCTs and no real-life study. It showed no conclusive evidence of differences in effectiveness or safety between these three
preservative formulations on glaucoma and OH patients.*” Furthermore, the included studies did not focus on treatment
tolerance in patients with OSD, while the real-life studies generally tend to do so.

It was long thought that preservatives, like BAK, enhance the penetration of drugs into the anterior chamber through
disruption of the hydrophobic barrier of the corneal epithelium, making BAK-containing drugs more efficient.*®
However, many authors refuted that.*'®*> Two studies demonstrated non-inferiority of preserved latanoprost and
bimatoprost-timolol FCs compared to their unpreserved comparators in IOP lowering efficiency.”®** The present study
showed no differences in median baseline IOP regarding the initial drug. However, the authors found a significant
reduction in overall median IOP on the second visit, which remained stable until the third visit. The authors can explain
this in several ways. First, optimizing the ocular surface in patients with glaucoma and OSD might improve IOP
control.?**% Second, the patients probably adhered more to a treatment schedule due to fewer ocular symptoms and signs
and better drug tolerability, which was demonstrated as treatment facilitators in various studies.'®*>*%?® Third, the
patients probably adhered more due to the Hawthorne effect, a type of reactivity in which individuals modify an aspect of
their behavior in response to their awareness of being observed, which resulted in better adherence in a clinical trial
setting.*! Fourth, the authors measured IOP only three times during the study, at the baseline, second and third visits, and
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the study had no parallel-group design. Twenty-four hours of IOP observation in an RCT would be a better solution to
investigate this more objectively.

The authors must declare the limitations and potential biases of the present research. The study was not a parallel
group, randomized comparative study. That might have resulted in selection bias. Moreover, a direct comparison of the
drugs might show more objective results. However, the parallel-group study design was considered unethical in this case,
as patients in our study already had OSD, so continued use of the same drug would worsen the ocular surface parameters.
The open-label study design could not be avoided since preservative or PF drugs had different packages, impacting the
researchers’ objectivity in assessing OSD signs and IOP measurements, and patients’ subjective assessments. Patients
probably adhered more to treatment due to the Hawthorne effect, so this may not be the best example of real-life patient
behavior.*! Investigators would be more likely to include patients who complained about medication problems, which
might result in regression-to-the-mean bias. Given the fluctuating nature of OSD symptoms (and signs) in this setting,
some patients might improve without any medication change, which remains undetected in an uncontrolled study.
Further, the study was conducted on a relatively small number of participants of different ethnicity, predominantly
females, so the results may not be generalizable to other populations, and it lasted only three months. Therefore, to
strengthen the value of our research, more studies are needed with more subjects and longer follow-ups.

Conclusion

The present real-life study confirmed that a switch from preserved prostaglandin analog-timolol fixed combinations (FCs)
to preservative-free latanoprost-timolol FC significantly reduced symptoms and signs of OSD, improved ocular drug
tolerability, and consequently the persistence and effective reduction of intraocular pressure. The beneficial effects of
switching to unpreserved medication might affect patient adherence and persistence with therapy and impact therapy
outcomes, and therefore suitable for all glaucoma patients.
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