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Abstract: Overview — Elevated intraocular pressure (IOP) is the main risk factor for the development and progression of primary open-
angle glaucoma (POAG). Topical drugs, along with laser and surgical treatment options, are among the methods of IOP reduction. In most 
cases, topical hypotensive therapy is considered the first stage of glaucoma treatment. The transition to other treatment methods often 
occurs due to the ineffectiveness of long-term combination therapy. Most of the drugs used contain a preservative, which can negatively 
affect the condition of the ocular surface. The use of preservative-free fixed combinations (FC) can improve it with a similar hypotensive 
effect.  
Objective — To study the condition of the ocular surface when replacing the preserved FC of brinzolamide 1%/timolol 0.5% with a 
preservative-free FC of tafluprost 0.0015%/timolol 0.5%.  
Material and Methods — Group 1 (observation group) included patients with POAG in 20 (20.6%) eyes. Group 2 (control) included 
individuals without glaucoma who did not receive topical therapy in 77 (71%) eyes. The final study protocol included observational data at 
the time of inclusion in the study, as well as 1 month and 1 year after replacing the preserved FC of brinzolamide 1%/timolol 0.5% to the 
preservative-free FC of tafluprost 0.0015%/timolol 0.5%. All patients underwent a standard ophthalmological examination and assessment 
of structural and functional parameters, as well as examination of their ocular surface condition via the Norn test, Schirmer test, lissamine 
green vital staining, the Ocular Surface Disease Index (OSDI) questionnaire, and meniscometry 1 month and 1 year after the onset of the 
study.  
Results — Results: No statistically significant changes in IOP were observed after switching from the preserved FC of brinzolamide 
1%/timolol 0.5% to the preservative-free FC of tafluprost 0.0015%/timolol 0.5% (from 13.4±2.7 to 13.4±3.2 mmHg after 1 month and to 
15.3±4.4 mmHg after 1 year). At all checkpoints, the condition of the ocular surface was similar between the groups (p>0.05) for all 
parameters, except for the OSDI questionnaire. After 1 month and 1 year of observation, no significant changes in the ocular surface were 
found in the groups using preservative-free Tapticom ® (Santen, Japan), except for the OSDI questionnaire after 1 year. The ratio of the tear 
meniscus depth and height based on OCT meniscometry data statistically significantly differed between the groups.  
Conclusion — Long-term use of preservative-free Tapticom ® allowed effectively reducing the IOP to target values. This helped stabilizing 
structural and functional parameters without causing additional changes in the condition of the ocular surface. The transition from long-
term treatment with preserved medications to preservative-free drug forms does not always lead to an improvement in the condition of 
the eyes. This may be due to a chronic process provoked by the preservative. Prescribing preservative-free therapy at the onset of 
treatment allows reducing the risk of developing dry eye syndrome and diminishing the subjective sensations in patients during long-term 
hypotensive therapy.  
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Introduction  

The main modifiable risk factor for the development and 
progression of glaucoma is elevated intraocular pressure (IOP) [1, 
2]. It is known that reducing IOP to target values slows down the 
progression of glaucoma [3-8]. According to the general strategy of 
glaucoma treatment, it should be started with monotherapy [9-

16]. If it is ineffective, treatment should be intensified by adding 
antihypertensive drugs of other pharmacologic classes [17-19].  

An increase in the number of instilled medications can lead to 
higher severity of local and systemic adverse events [20-22, 25]. 
This reduces patient compliance [23, 24]. In patients receiving 
topical antihypertensive therapy, ocular surface diseases occur in 
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60% of cases [26]. The severity of dry eye syndrome (DES) directly 
correlates with the number of prescribed medicines [27, 28]. Most 
national guidelines [17-19] and clinical recommendations [29] 
indicate prostaglandin analogs as first-line drugs. However, 
patients are often initially prescribed other pharmacologic classes, 
including fixed combinations (FC), most often containing 
benzalkonium chloride (BAC) as a preservative. 

Currently, various forms of preservative-free topical 
antihypertensive agents are available. There are many studies 
comparing the efficacy and safety of preserved and preservative-
free medications [20, 22, 30-34]. The possibility of switching from 
preserved glaucoma eye drops to preservative-free glaucoma 
therapy was also assessed and demonstrated the advantages of 
the latter [21, 30, 35-45]. 

An option for initial therapy may be the prescription of the FC 
of brinzolamide 1%/timolol 0.5%, containing a preservative. The 
regimen of use of these medications involves instillation twice a 
day. To improve the efficacy and tolerability of therapy, this drug 
can be replaced with FC with single instillation. Such a change in 
the antihypertensive regimen may improve both the patient’s 
quality of life and adherence to treatment. 

The goal of our study was to evaluate the ocular surface 
condition after replacing the preserved FC of brinzolamide 
1%/timolol 0.5% with the preservative-free FC of tafluprost 
0.0015%/timolol 0.5%. 

 

Material and Methods 

Study protocol 

The study was conducted from February 2018 to February 
2022 at the municipal health care institution (City Clinical Hospital 
No. 2), Outpatient Clinic No. 1, and City Glaucoma Office of 
Chelyabinsk. We analyzed the data from an analytical 
observational case-control study. In accordance with the inclusion 
and exclusion criteria, our study enrolled 97 patients (97 eyes) 
with and without glaucoma. In all cases, the diagnosis was 
established in accordance with the differential diagnosis of 
diseases and confirmed by specific research methods. The final 
study protocol included observational data at the time of inclusion 
in the study, as well as one month and one year after replacing the 
preserved FC of brinzolamide 1%/timolol 0.5% with preservative-
free Tapticom ® (Santen, Japan). All patients underwent visual 
acuity test, iСare tonometry (Tiolat, Finland), standard automated 
perimetry (SAP) (Octopus-600, Haag-Streit diagnostics, 
Switzerland), optical coherence tomography (OCT) of the macular 

zone and optic disc, pachymetry and meniscometry using Revo NX 
(OPTOPOL Technology SA, Zawiercie, Poland).  

 

Study of the ocular surface condition 

At the onset of the study, as well as one month and one year 
after replacing the preserved FC of brinzolamide 1%/timolol 0.5% 
with a preservative with a preservative-free Tapticom ®, patients 
underwent a study of their ocular surface condition: Norn test, 
Schirmer test, lissamine green vital staining and a survey using the 
Ocular Surface Disease Index (OSDI) questionnaire.  

 

Inclusion and exclusion criteria 

Inclusion criteria: city of Chelyabinsk residents, patients with 
newly diagnosed primary open-angle glaucoma (POAG), 45-89 
years of age (middle age, elderly, and old age sensu the 2012 
classification by the World Health Organization, www.who.int/ru), 
and with clinical refraction in the range of ±3.0 D and astigmatism 
of ±1.5 D. 

 

 
Figure 1. A graph of 95% confidence intervals of IOP using iCare 
tonometer at the start of treatment, after 1 month and 1 year of follow-
up. 

 

Table 1. Clinical and demographic characteristics of study groups 

Parameter Group 1 (n=20) Group 2 (n=77) р-value 

Age, yrs 71.74±3.0; 72.2 (71.8; 74.0) 74.5±8.7; 74.3 (69.6; 80.6) W=139; p=0.304 
Number of women  16 66 X2=0.0798; р=0.771 
Anamnesis, yrs  2.3±2.2; 2.2 (0.2; 4.2) ̶ ̶ 
BCVA 0.78±0.17; 0.8 (0.63; 0.9) 0.87±0.18; 1.0 (0.8; 1.0) W=123.5; р=0.143 
Se, D -2.4±1.94; -2.0 (-3.5; -1.5) -0.16±1.9; 0 (-1.25; 1.0) W=73.5; p=0.021 
CCT, mm 519±23; 514 (506; 526) 547±32; 550 (532; 566) W=85; p=0.038 
IOP0, mm Hg 13.4±2.7; 13 (12; 13) 16.1±3.9; 16 (13; 18) W=113; p=0.124 
MD (dB) -6.2±1.8; -6.1 (-6.9; -4.8) -0.4±2.2; 0 (-1.9; 1.3) W=11.5; p=0.0005 
PSD (dB) 6.3±2.3; 7.0 (4.7; 8.4) 2.7±1.0; 2.5 (2.0; 3.2) W=362; p=0.001 
Optic disc, mm2 2.4±0.4; 2.4 (2.2; 2.7) 2.2±0.4; 2.2 (1.9; 2.4) W=242.5; p=0.337 
RNFL, μm 83±12.5; 80 (73; 94) 97.5±10.5; 97 (90; 104) W=77; p=0.025 

BCVA, best corrected visual acuity; se, spherical equivalent; CCT, central corneal thickness; IOP0, true level of intraocular pressure at the start of the study; 
MD, mean deviation of retinal sensitivity; PSD, pattern standard deviation of the MD of retinal sensitivity; RNFL, average thickness of the retinal nerve fiber 
layer in the peripapillary region; р-value, statistical significance of intergroup differences (Group 1 vs. Group 2). 

http://www.who.int/ru
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Figure 2. A graph of 95% confidence intervals for the Norn's test, 
Schirmer's test, vital lissamine green staining, OSDI questionnaire at the 
start of treatment, after 1 month and 1 year of follow-up. 

 

 

Exclusion criteria: any other form of primary glaucoma, 
opacities of the optic media that prevent conducting standard 
automatic perimetry, other retinal diseases (any form of age-
related macular degeneration, conditions after occlusions, diabetic 
retinopathy and its complications, specified in the guidelines for 
clinical trials, https://clinicaltrials.gov), history of surgical 
ophthalmologic procedure, eye injuries and diseases, diabetes 
mellitus, as well as other common diseases requiring hormone 
therapy. 

 

Clinical and demographic characteristics 

Among the examined patients, 82 (84%) were female and 15 
(18%) were male. POAG was diagnosed in 20 (20.6%) eyes. 
Patient’s age in Group 1 (observations) was 71.74±3.0 yrs; 72.2 
(71.8; 74.0) yrs. Group 2 (control) encompassed individuals 
without glaucoma who did not receive topical treatment of 77 
(71%) eyes, their age was 74.5±8.7 yrs; 74.3 (69.6; 80.6) yrs 
(W=139, p=0.304). The clinical and demographic characteristics of 
the groups are presented in Table 1. At the time of inclusion in the 

study, the groups differed statistically significantly in refraction, 
central corneal thickness, and structural and functional 
parameters. 

 

Statistical data processing 

The collected data were processed using R software 
environment for statistical computing and graphics (R Foundation 
for Statistical Computing, Vienna, Austria, https://www.R-
project.org/). The presented parameters were tested for normality 
of distribution using the Shapiro-Wilk test, homogeneity of 
variance using the Bartlett’s test, and are presented in the format 
M±σ; Me (Q25%; Q75%), where M is the mean, σ is the standard 
deviation of the mean, Me is the median, Q25% and Q75% are 
quartiles. The Wilcoxon signed-rank test was employed to 
compare two independent groups or repeated intragroup changes. 
The Pearson’s chi-squared test was used to analyze differences in 
the empirical distribution of nominal data compared to the 
theoretical distribution for two-way contingency tables. The 
critical significance value for testing statistical hypotheses was 
assumed at <0.05.  

 

 

 
Figure 3. A graph of 95% confidence intervals of structural and functional 
data and OCT-meniscometry at the start of treatment, after 1 month and 
1 year of follow-up. 
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Results 

After switching from preserved FC of brinzolamide 1%/timolol 
0.5% to the preservative-free FC Tapticom ®, we observed no 
statistically significant change in IOP (P0 according to iСare altered 
from [13.4±2.7; 13(12;13)] mmHg to [13.4±3.2; 14(12;14)] mmHg 1 
month after the onset of treatment and to [15.3±4.4; 15(12;17)] 
mmHg after 1 year (W=11, p=0.832; W=8.5, p=0.449) (Figure 1). 
Moreover, over the entire observation period, the IOP value was 
similar in both groups (W=113; p=0.124; W=198, p=0.922).  

Changes in the ocular surface condition after 1 month and 1 
year of observation according to the Norn test, Schirmer test, 
lissamine green vital staining, and the OSDI questionnaire are 
shown in Figure 2. At all checkpoints, the ocular surface condition 
was similar in the observation and control groups (p>0.05, Table 1) 
for all parameters, except for the OSDI questionnaire. This is 
probably due to a long history of using preserved forms of 
antihypertensive drugs: 2.3±2.2; 2.2(0.2; 4.2) years. After 1 month 
and 1 year of observation, we detected no statistically significant 
changes in the ocular surface according to the Norn test, Schirmer 
test, lissamine green vital staining, and the OSDI questionnaire 
(except for the OSDI questionnaire after 1 year of observation) in 
both groups using the preservative-free FC Tapticom ®. After 1 year 
of observation, according to OCT meniscometry, the ratio of the 
tear meniscus depth and height differed statistically significantly 
between the observation group and in the control group. 

As expected, the structural and functional data differed 
between the control and observation groups (p<0.05, Table 1) for 
all indicators, while no statistically significant changes in the retinal 
sensitivity and average thickness of the retinal nerve fiber layer 
(RNFL) were detected after 1 month and 1 year of observation 
(Figure 3). 

 

Discussion 

The preservative-free FC Taptikom ® exhibited similar 
hypotensive effect to the preserved FC of brinzolamide 1%/timolol 
0.5%. 

After switching therapy, patients developed complaints typical 
of DES, which was probably due to both the patient’s age or a 
more attention paid to the eyes. The ocular surface condition 
parameters in these patients did not change, which favors the 
second explanation. A statistically significant difference in the ratio 
of the tear meniscus depth and height between the observation 
group and the control group was revealed as well based on OCT 
meniscometry data. These data may indicate the onset of a 
pathological process after prescription of a preserved FC 
treatment. The transition to preservative-free therapy in this case 
did not affect the result, which should probably be interpreted as 
an indication for initial therapy with preservative-free medications. 
Hence, it can be concluded that for the prevention of DES, it is 
advisable to prescribe preservative-free forms of drugs already at 
the onset of treatment. Our assumptions are based on the data of 
a previous study, which examined the effect of the preservative-
free drug tafluprost 0.0015% (Taflotan ®, Santen, Japan) on the 
ocular surface condition at the start of glaucoma therapy and did 
not detect any changes in the condition of the ocular surface 
during 1 year of observation [46]. 

 

 

 

Conclusion 

Long-term use of the preservative-free FC Taptikom ® helps 
effectively reduce the IOC to target values. This allows stabilizing 
structural and functional parameters without causing additional 
changes in the ocular surface condition. Changing long-term 
preserved medication to preservative-free forms does not 
necessarily lead to an improvement in the condition of the eyes. 
This may be due to a chronic process triggered by the preservative. 
Prescription of preservative-free therapy at the onset of treatment 
will reduce the risk of developing DES and diminish the subjective 
sensations in patients during long-term hypotensive therapy.  
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