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Purpose: The study reported here investigated the efficacy, tolerability, and safety of the
preservative-free prostaglandin analog tafluprost 0.0015% in treatment-naive patients.
Patients and methods: Data were collected in two non-interventional, prospective, multicenter, observational, open-label studies of identical design that were conducted in Germany
and the Czech Republic. All subjects received preservative-free tafluprost 0.0015% once daily.
Intraocular pressure (IOP) levels were recorded for each eye at untreated baseline and 3 months
after initiation of medical treatment. The primary outcome was change in mean IOP from
baseline to month 3. In the primary open-angle glaucoma (POAG) and ocular hypertension
(OH) patient subgroups, analyses were stratified by the level of baseline IOP: $20 to 23 mmHg
versus $24 mmHg. In addition, responder rates and the achievement of pre-specified IOP levels
at month 3 were evaluated. Local tolerance of preservative-free tafluprost was evaluated by
the patients at final visit. Overall satisfaction with the medical treatment was evaluated by both
patients and physicians. All adverse events were recorded.
Results: A total of 579 treatment-naive patients with POAG (n = 349), OH (n = 105), normal tension glaucoma (n = 71), exfoliative glaucoma (n = 27), or other glaucomas (n = 27) were included
in this observational study. Mean IOP level at baseline for all patients was 23.6 ± 4.0 mmHg.
Mean IOP at month 3 was 16.8 ± 2.9 mmHg (−28.8% vs baseline). At month 3, significant
reductions in mean IOP (P , 0.001) were seen in all patients and all subgroups. Preservative-free
tafluprost lowered mean IOP significantly in patients with POAG and OH with IOP levels $ 20
to 23 mmHg from 21.9 ± 1.1 mmHg at baseline to 16.5 ± 2.2 mmHg, and in the subgroup with
IOP levels $ 24 mmHg from 26.2 ± 2.4 mmHg to 17.9 ± 2.4 mmHg. In the subgroups of patients
with POAG and OH, an IOP response $20%, $30%, and $40% was achieved by 83.4%,
44.1%, and 12.8%, respectively. Overall, patients with higher baseline IOP values showed a
better response than patients with lower baseline IOP levels. Preservative-free tafluprost was
well tolerated and safe. After 3 months, 97.9% of all patients remained on therapy.
Conclusion: In this real-world observational study, treatment with once-daily preservative-free
tafluprost proved efficacious, well tolerated, and safe in treatment-naive patients.
Keywords: intraocular pressure, prostaglandin analogs, responders, first-line treatment,
preservatives, local tolerability
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Lowering intraocular pressure (IOP) using anti-glaucoma medications is considered
the first-line effective treatment for glaucoma.1–5 Worldwide, prostaglandin analogs
(PGAs) have become the major therapeutic class for the medical treatment of glaucoma because of their efficacy and generally well-tolerated systemic safety profile.6
Tafluprost (marketed as Taflotan, Tapros, and Saflutan and manufactured by Santen

Clinical Ophthalmology 2013:7 901–910
© 2013 Lanzl et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article
which permits unrestricted noncommercial use, provided the original work is properly cited.

901

Dovepress

Clinical Ophthalmology downloaded from https://www.dovepress.com/ by 3.227.235.183 on 12-Apr-2021
For personal use only.

Lanzl et al

Oy, Tampere, Finland) is highly selective for the prostanoid
prostaglandin F receptor.7–9 PGAs including tafluprost have
a strong, sustained, and stable IOP-lowering effect with few
systemic side effects. In clinical studies, preservative-free
tafluprost lowered IOP effectively and was generally well
tolerated.10–13 Further, among all widely used PGAs, tafluprost
has been the first preparation to be available in a preservativefree formulation.
Benzalkonium chloride (BAK), which is widely used in
glaucoma preparations as a preservative, is pro-apoptotic,
pro-inflammatory, causes damage to the tear film by disrupting the lipid-layer, and has a negative impact on the number
of conjunctival goblet cells.14–18 Other clinical studies have
demonstrated major differences with respect to subjective
symptoms, local tolerability, and objective clinical signs after
the use of glaucoma medications containing preservatives
and those that are preservative free.19–21 These subjective
symptoms and clinical signs may have a negative impact on
adherence and persistence of glaucoma patients.22,23 It should
also be considered that there is a high prevalence of ocular
surface disease in patients treated for glaucoma and ocular
hypertension (OH).24–26 Finally, the long-term treatment of
glaucoma patients with eye drops containing preservatives
may have a negative impact on the outcome of filtration
sugery.15,27
The purpose of this study was to assess the efficacy,
tolerability, and safety of preservative-free tafluprost in treatment-naive patients in a routine clinical setting. Prospective,
randomized, double-masked clinical trials have provided
strong evidence of the efficacy and safety of preservativefree tafluprost;10–13 however, they may not completely reflect
the conditions found in routine clinical settings due to their
restrictive design and inclusion and exclusion criteria.
In these clinical trials, usually both treatment-naive patients
and those who had had prior medical treatment were included.
It remains of interest to prospectively assess the efficacy,
tolerability, and safety of preservative-free tafluprost used
in monotherapy in a large cohort of treatment-naive patients
with different diagnoses and a broad range of baseline
IOP levels.

Materials and methods
Study design
This was a prospective, noninterventional, observational,
open-label, nonrandomized, multicenter study conducted
between July 2009 and March 2011 in Germany and the
Czech Republic. A total of 266 centers in Germany and
65 centers in the Czech Republic participated, providing data
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on 579 treatment-naive patients. The initiation of medical
treatment was based on the decision of the physician only.
Laws of both countries do not require informed consent for
this type of noninterventional observational study.
Treatment-naive patients with glaucoma or OH were
followed for 3 months after initiation of medical therapy with
the preservative-free formulation of tafluprost 0.0015% once
daily. The primary objective of this study was to evaluate the
change in mean IOP between baseline and final visit. The
secondary objective was to determine the change in IOP in
different subgroups of treatment-naive patients (primary
open-angle glaucoma [POAG], OH, normal tension glaucoma
[NTG], exfoliative glaucoma [PEX], and other glaucomas
[ie, secondary glaucoma, pigment dispersion, glaucoma with
narrow angle component, or not specified]). Further, we
evaluated the impact of baseline IOP levels on the IOPlowering effect of preservative-free tafluprost 0.0015% in
patients with POAG and OH. For this analysis, patients with
POAG and OH were stratified by baseline IOP levels ($20 to
23 mmHg and $24 mmHg). The cut off level of 24 mmHg
was thought to be clinically relevant to roughly distinguish
between patients with high versus moderately elevated IOP
levels. Tolerability of preservative-free tafluprost and overall
satisfaction with preservative-free tafluprost was evaluated
at month 3. Adverse events and terminations of medical
treatment were recorded.

Patients
The study included patients with different types of unilateral or bilateral glaucoma (POAG, NTG, PEX, and other
glaucomas) and OH who required initiation of medical
hypotensive treatment and who had never been treated for
OH or glaucoma. The initiation of medical treatment was
based on the decision of the physician only. Patients with
contraindications and known sensitivities to any component
of preservative-free tafluprost were excluded from participation according to the summary of product characteristics for
preservative-free tafluprost.28

Treatment and assessments
Using standardized data collection forms, investigators provided anonymous patient data. As already indicated, initiation of medical treatment with preservative-free tafluprost
was at the physician’s discretion. Due to the observational
character of the study, no instructions were made to the study
participants concerning the time of IOP measurements during
the day and when to administer the medication during the
day (evening or morning dose). Demographic information
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collected included age, sex, and type of glaucoma. IOP
readings were taken at untreated baseline and at the patient’s
final visit, 3 months after the initiation of medical therapy,
using Goldman applanation tonometry in each eye with the
patient in a sitting position at the slit lamp. Glaucomatous
damage was identified by ophthalmoscopy, automatic peri
metry, and/or optic nerve head/fundus imaging techniques.
At month 3, subjects were asked to evaluate the tolerability
of preservative-free tafluprost referring to a five-point scale
(“very good,” “good,” “satisfactory,” “less satisfactory,” and
“not acceptable”). Overall patient and doctor satisfaction with
the medication was evaluated using a four-point scale (“very
satisfied,” “satisfied,” “less satisfied,” and “not satisfied”).
All adverse events reported by patients and/or observed by
physicians and all terminations of medical treatment were
recorded.

Statistical analysis
Efficacy analyses used only IOP measurements of one study
eye per subject. If both eyes of a subject were eligible,
the eye with the higher IOP at baseline was considered the
study eye. If the baseline IOP was the same in both eyes,
the right eye was considered the study eye. Paired t-tests
were conducted to compare mean IOP values at baseline with
IOP values 3 months after initiation of treatment with tafluprost 0.0015%. The significance in percentages of patients
achieving pre-specified percentage IOP reductions and target
IOP levels between the POAG and OH subgroups (stratified
by baseline IOP $ 20 to 23 mmHg and $24 mmHg) was
assessed using chi-square tests. The two-sided significance
level was set at 0.05.

Results
Patient demographics
In total, 579 treatment-naive patients were included in this
observational study between July 2009 and March 2011.
Most patients were female (n = 327; 56.5%) and the mean
age was 58.1 years. POAG was the most common diagnosis
(n = 349; 60.3%), followed by OH (n = 105; 18.1%),
NTG (n = 71; 12.3%), PEX (n = 27; 4.7%), and other glaucomas (n = 27; 4.7%) (Table 1).

Effect on mean IOP
Overall, mean IOP (±standard deviation [SD]) was
23.6 ± 4.0 mmHg at baseline. Three months after initiation of medical therapy, IOP decreased significantly
to 16.8 ± 2.9 mmHg. This IOP decrease is equivalent to
6.8 mmHg, or 28.8%, versus untreated baseline. A significant
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Table 1 Patient demographics
Subjects (n)
Age, years (mean [range])
Standard deviation
Sex, n (male/female/no data)
Diagnoses, n (%)
Ocular hypertension
Primary open-angle glaucoma
 Normal tension glaucoma
Exfoliative glaucoma
Other glaucomas*

579
58.1 (16–93)
13.2
247/327/5
105 (18.1)
349 (60.3)
71 (12.3)
27 (4.7)
27 (4.7)

Notes: *Other glaucomas include secondary glaucoma (n = 12), pigment dispersion
(n = 2), glaucoma with narrow angle component (n = 3), and not specified (n = 10).

decrease in mean IOP was also achieved for all different subgroups by diagnosis: in patients with POAG (n = 349), mean
IOP (±SD) was significantly lowered from 24.6 ± 2.9 mmHg
at baseline to 17.3 ± 2.4 mmHg at final visit; in patients with
OH (n = 105), from 24.4 ± 2.6 mmHg to 17.5 ± 2.4 mmHg;
in patients with NTG (n = 71), from 16.6 ± 1.9 mmHg to
13.3 ± 2.4 mmHg; in patients with PEX (n = 27), from
25.8 ± 3.5 mmHg to 17.5 ± 2.4 mmHg; and in patients
with other glaucomas (n = 27), from 23.7 ± 5.4 mmHg to
16.7 ± 4.4 mmHg. Further details are shown in Table 2.

Percentage IOP reduction and
achievement of target IOP levels
In patients with POAG or OH, an IOP reduction $ 20%
versus untreated baseline IOP levels was achieved by
83.4% of patients and an IOP reduction $ 30% and $40%
by 44.1% and 12.8% of patients, respectively. In the
subgroup of patients with PEX, 92.6% achieved an IOP
reduction $ 20% and 48.1% and 22.2% of patients achieved
an IOP reduction $ 30% and $40%, respectively. Percentage
IOP reduction was lower in the patient subgroup with NTG:
53.5% of patients achieved an IOP reduction $ 20% versus
untreated baseline, while 21.1% and 2.8% achieved an IOP
reduction $ 30% and $40%, respectively (Figure 1).
The target IOP level of #18 mmHg was achieved by
61.7% of patients with POAG and OH and by 98.6%, 66.7%,
and 66.7% of patients with NTG, PEX, and other glaucomas,
respectively. A low target IOP level of #14 mmHg was
achieved by 6.7%, 69.0%, 7.4%, and 29.6% of patients with
POAG/OH, NTG, PEX, and other glaucomas, respectively
(Figure 2).

Reduction in IOP in patients with POAG
and OH stratified by baseline IOP levels
At month 3, mean IOP levels decreased from baseline
by 5.4 ± 2.2 mmHg (−24.7%) in the subgroup of patients
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Table 2 Change in mean intraocular pressure (IOP) from baseline to final visit 12 weeks after initiation of medical therapy with
preservative-free tafluprost
Diagnosis

n

Eyes, n
(RE/LE)

Mean IOP at baseline,
mmHg ± SD
(range, mmHg)

Mean IOP at final visit,
mmHg ± SD
(range, mmHg)

∆ IOP baseline vs
final visit
(mmHg)

% change in IOP
at baseline vs
final visit

P*

All patients

579

347/232

23.6 ± 4.0 (6–38)

16.8 ± 2.9 (7–27)

−6.8

−28.8

,0.001

POAG

349

207/149

24.6 ± 2.9 (19–38)

17.3 ± 2.4 (10–25)

−7.3

−29.7

,0.001

OH

105

59/46

24.4 ± 2.6 (22–38)

17.5 ± 2.4 (12–27)

−6.9

−28.3

,0.001

NTG

71

49/22

16.6 ± 1.9 (6–19)

13.3 ± 2.4 (7–19)

−3.3

−19.9

,0.001

PEX

27

16/11

25.8 ± 3.5 (19–37)

17.5 ± 2.4 (10–22)

−8.3

−32.2

,0.001

OG

27

16/11

23.7 ± 5.4 (10–36)

16.7 ± 4.4 (9–26)

−7.0

−29.5

,0.001

Note: *t-test for paired samples.
Abbreviations: ∆ IOP, IOP at final visit minus IOP at baseline; LE, left eyes; NTG, normal tension glaucoma; OG, other glaucomas; OH, ocular hypertension; PEX, exfoliative
glaucoma; POAG, primary open-angle glaucoma; RE, right eyes; SD, standard deviation.

with baseline IOP levels $ 20 to 23 mmHg and by
8.3 ± 3.0 mmHg (−31.7%) in the subgroup of patients with
baseline IOP levels $ 24 mmHg (P , 0.0001 for withingroup comparison) (Table 3). Similarly large percentages of
patients achieved $10% IOP reductions at month 3 compared
with untreated baseline in both subgroups: 94.2% in the $20
to 23 mmHg subgroup and 98.6% in the $24 mmHg subgroup (P = 0.119) (Table 3). A significantly smaller percentage of patients in the $20 to 23 mmHg subgroup achieved
IOP reductions – $30% compared with the $24 mmHg
subgroup (29.7% vs 52.8% respectively; P , 0.0001%).
However, significantly smaller percentages of patients in
the $24 mmHg subgroup achieved IOP levels # 21 mmHg,
#18 mmHg, or #15 mmHg at month 3 (P # 0.05 for IOP

levels # 21 mmHg and P , 0.0001 for IOP levels # 18 or
#15 mmHg) (Figure 3).

Local tolerability and satisfaction
At final visit, 3 months after the initiation of medical
treatment, the local tolerability of preservative-free tafluprost was rated as “very good” or “good” by 91.4% of all
treatment-naive patients. Evaluation of local tolerability
was comparable in all patient subgroups. Local tolerability
of preservative-free tafluprost was rated as “less satisfactory” or “not acceptable” by only a few patients (1.7% of
all patients; 1.2% of patients with POAG, 1.0% of patients
with OH, 3.7% of patients with PEX, and 1.4% of patients
with NTG) (Figure 4). Most patients (96.5%) and physicians

100
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20
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POAG and OH

NTG
≥10%

≥20%

PEX
≥30%

'Other glaucomas'
≥40%

Figure 1 Percentage intraocular pressure (IOP) reduction at final visit versus untreated baseline for different patient subgroups.
Notes: IOP reductions are classified into four categories: $10%, $20%, $30%, and $40%.
Abbreviations: NTG, normal tension glaucoma; OH, ocular hypertension; PEX, exfoliative glaucoma; POAG, primary open-angle glaucoma.
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Figure 2 Achievement of specific intraocular pressure levels at final visit versus untreated baseline for different patient subgroups.
Abbreviations: NTG, normal tension glaucoma; OH, ocular hypertension; PEX, exfoliative glaucoma; POAG, primary open-angle glaucoma.

(95.2%) were either “very satisfied” or “satisfied” with the
medical treatment at final visit.

Safety and terminations of treatment
Few adverse events were associated with the use of
preservative-free tafluprost. A total of 567 patients (97.9%)
completed the study and continued preservative-free
tafluprost monotherapy. Four patients (0.9%) terminated
the treatment due to a lack of efficacy, two patients of
their own volition, and one patient each (0.2%) in each
case due to conjunctival hyperemia, conjunctival headache and increased contrast sensitivity. Further details on
adverse events and terminations of treatment are shown in
Table 4.

Discussion
A large body of evidence exists showing that the long-term
use of topical drugs containing BAK as a preservative may
induce changes to the ocular surface, tear film instability,
epithelial apoptosis, conjunctival inflammation, and the loss
of goblet cells.14–18 Different studies have also confirmed
that the prevalence of ocular surface disorders is high in
glaucoma patients: in a study by Leung et al, 59% of patients
with open-angle glaucoma or OH reported dry eye symptoms
in at least one eye.24 In another study by Erb et al, dry eye
syndrome was diagnosed in 52.6% of glaucoma patients.25 In
both studies, the occurrence of dry eye syndrome increased
with the number of preservative-containing anti-glaucoma
drugs used. With respect to local tolerability of glaucoma
medications, clinical studies report that a high proportion of
Clinical Ophthalmology 2013:7

glaucoma patients developed subjective symptoms such as
burning and stinging, foreign body sensation, dry eye, and
irritation of the ocular surface; these subjective symptoms
were reported significantly less often in patients receiving
preservative-free preparations.19–21
Table 3 Intraocular pressure (IOP) ± standard deviation
(SD) in patients with primary open-angle glaucoma and ocular
hypertension at baseline and at month 3 after initiation of medical
treatment

Mean baseline IOP
(mmHg) ± SD
IOP month 3 (mmHg) ± SD
Change in mean IOP
from baseline to
month 3 (mmHg) ± SD
P*
% change in IOP from
baseline to month 3
$10% IOP reduction from
baseline to month 3, n (%)a
$20% IOP reduction from
baseline to month 3, n (%)b
$30% IOP reduction from
baseline to month 3, n (%)c
$40% IOP reduction from
baseline to month 3, n (%)d

Baseline IOP $
20 to 23 mmHg
(n = 172)

Baseline IOP $
24 mmHg
(n = 282)

21.9 ± 1.1

26.2 ± 2.4

16.5 ± 2.2
5.4 ± 2.2

17.9 ± 2.4
8.3 ± 3.0

,0.0001
24.7

,0.0001
31.7

162 (94.2)

278 (98.6)

120 (69.8)

258 (91.5)

51 (29.7)

149 (52.8)

8 (4.7)

50 (17.7)

Notes: *t-test for paired samples. aP = 0.119 for between-group difference; Chisquare test; bP , 0.1 for between-group difference; Chi-square test; cP , 0.0001
for between-group difference; Chi-square test; dP , 0.003 for between-group
difference; Chi-square test.
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≤21 mmHg
100

≤18 mmHg

[169]

[433]

≤15 mmHg

[264]
[138]

% of patients

[312]
[174]a
60

40

[52]
[87]

20

[35]b

0
Baseline IOP ≥ 20 to 23 mmHg (N = 172)

All POAG and OH

Baseline IOP ≥ 24 mmHg (N = 282)

IOP at month 3 [Number of patients]
Figure 3 Achievement of specific intraocular pressure (IOP) levels at final visit versus untreated baseline in all patients with primary open-angle glaucoma (POAG) and ocular
hypertension (OH) and in the two subgroups stratified by baseline IOP levels at month 3 after initiation of medical treatment.
Notes: aP # 0.05 for between-group difference: Chi-square test; bP , 0.0001 for between-group difference: Chi-square test.

All these aspects are of importance when considering the
treatment of treatment-naive glaucoma and OH patients in
order to avoid any changes to the ocular surface and tear film
induced by exposure to BAK during long-term treatment.
The results of this noninterventional, open-label, multicenter observational study demonstrate that preservative-free
tafluprost can achieve good IOP control in treatment-naive
patients and that the drug is well tolerated: after initiation

of medical treatment with the preservative-free PGA, mean
IOP decreased significantly by 6.8 mmHg (28.8%) until final
visit at month 3 in all patients. Mean IOP also decreased
significantly in all subgroups of patients with POAG/OH,
NTG, PEX, and other glaucomas: in patients with NTG,
mean IOP decreased by 3.3 mmHg from 16.6 mmHg to
13.3 mmHg. This is slightly higher than the findings of a
randomized, crossover study, in which tafluprost lowered
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All patients
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Less satisfactory

NTG

Other
glaucomas
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No data

Figure 4 Local tolerability of preservative-free tafluprost at month 3 for all patients and for different patient subgroups.
Abbreviations: NTG, normal tension glaucoma; OH, ocular hypertension; PEX, exfoliative glaucoma; POAG, primary open-angle glaucoma.
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Table 4 Adverse events and terminations of treatment
Adverse event/complaint

Diagnosis

Patients, n

Patients, %

Termination, n

Termination, %

Lack of IOP-lowering
efficacy

POAG

4

0.7

3

0.5

OH

1

0.2

0

0.0

PEX

2

0.3

0

0.0

NTG

1

0.2

1

0.2

Other glaucomas
OH
POAG
OH

1
2
1
1

0.2
0.3
0.2
0.2

0
1
0
1

0.0
0.2
0.0
0.2

1
1
1
2
1
19

0.2
0.2
0.2
0.3
0.2
3.3

1
1
1
2
1
12
567
579

0.2
0.2
0.2
0.3
0.2
2.1
97.9
100.0
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Conjunctival hyperemia

Hyperemia and eyelid
hyperpigmentation
Itching
POAG
Headache
POAG
Increased contrast sensitivity
POAG
Patient decision
NTG
Unknown
POAG
Total
Remaining on monotherapy after final visit (month 3)
Total

Abbreviations: NTG, normal tension glaucoma; OH, ocular hypertension; PEX, exfoliative glaucoma; POAG, primary open-angle glaucoma.

IOP by 2.3 mmHg from 15.5 mmHg to 13.2 mmHg after
12 weeks and travoprost by 2.2 mmHg from 15.4 mmHg to
13.2 mmHg.29 However, it should be noted that the baseline
IOP levels in the present study were higher, which may have
had an impact on the IOP decrease.
Ang et al reported a decrease in mean IOP in naive patients
with NTG after treatment with latanoprost from 16.9 to
14.1 mmHg (17%).30 Another study found a decrease in average IOP of 1.98 mmHg (16.1%) in treatment-naive patients
with NTG after medical treatment with travoprost 0.004%.31
Suh et al reported a decrease in IOP of 2.71 to 3.71 mmHg
(18.3% to 25.1%) in patients with NTG treated with travoprost
over 12 months.32 Tsumura et al reported a decrease in mean
IOP of 3.9 mmHg in NTG patients from 14.5 to 10.6 mmHg
after 12 weeks treatment with bimatoprost; a 20% decrease
from baseline was seen in about half of the subjects.33 This
is consistent with our finding of a $20% IOP reduction
in 53.5% of NTG patients treated with preservative-free
tafluprost. In a 3-month study comparing the IOP-lowering
efficacy of bimatoprost and latanoprost in patients with NTG,
Dirks et al found a reduction in mean IOP of 3.4 mmHg with
bimatoprost and 2.3 mmHg with latanoprost. In their study,
mean baseline IOP values were 17.2 mmHg in the bimatoprost
and 16.2 mmHg in the latanoprost treatment arm.34 Two other
studies found a decrease in IOP from a baseline IOP level of
13.9 mmHg by 2.5 mmHg and 2.6 mmHg for latanoprost and
travoprost, respectively, and 2.6 mmHg for travoprost from a
baseline IOP level of 12.9 mmHg.35,36
There are few reports on the effects of PGAs in patients
with PEX. In a study by Konstas et al, the efficacy and safety

Clinical Ophthalmology 2013:7

of latanoprost and travoprost were compared in PEX patients
with IOP values . 24 mmHg. After 8 weeks of treatment,
mean 24-hour IOP was lowered from 25.1 ± 2.5 mmHg at
baseline to 17.8 ± 2.1 mmHg on latanoprost (−7.3 mmHg)
and from 25.1 ± 2.5 mmHg at baseline to 17.9 ± 2.1 mmHg
(−7.2 mmHg) on travoprost.37 Another study comparing
bimatoprost and latanoprost in patients with PEX found a
reduction in mean IOP from 26.9 ± 3.5 mmHg at baseline
to 17.6 ± 3.3 mmHg (−9.3 mmHg) in the bimatoprost treatment arm and to 18.6 ± 3.6 mmHg (−8.3 mmHg) in the
latanoprost treatment arm.38 In the present observational
study, preservative-free tafluprost lowered the mean IOP
in patients with PEX from 25.8 ± 3.5 mmHg at baseline to
17.5 ± 2.4 mmHg (−8.3 mmHg) at month 3, which is in a
comparable range with the published data for latanoprost,
travoprost, and bimatoprost.
Uveoscleral outflow seems to be reduced in patients with
exfoliation syndrome.39 This may, at least in part, explain
the excellent IOP response of patients with PEX to PGAs,
as seen in this study. However, it also should be noted that
mean baseline IOP in this patient subgroup was more than
1 mmHg higher than in other patient subgroups. A higher
baseline IOP might affect the absolute and percentage IOPlowering efficacy of glaucoma medications, as can be seen in
the present study in the POAG and OH subgroups. As would
be expected, absolute and percentage IOP reductions were
greater in patients with POAG and OH with higher baseline
IOP values ($24 mmHg). Several other studies have reported
that higher baseline IOP levels are associated with larger IOP
reductions.40,41 This finding may partly be explained by a
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regression to the mean. However, in the present study, significant IOP responses to preservative-free tafluprost were seen in
both subgroups of patients with POAG and OH stratified by
baseline IOP levels: IOP levels # 18 mmHg were achieved by
61.7%, 98.6%, 66.7%, and 66.7% of patients with POAG/OH,
NTG, PEX, and other glaucomas, respectively. Also, when
stratified by untreated IOP levels in patients with POAG or
OH, IOP levels # 18 mmHg were achieved by 80.2% and
61.7% in the $20 to 23 mmHg and $24 mmHg patient subgroups, respectively. Further, more than 94% of patients in
both subgroups achieved IOP reductions $ 10% at month 3.
These findings are consistent with a meta-analysis of studies
with latanoprost in patients with glaucoma and OH showing IOP reductions . 15% in 93% of patients.40 Denis et al
reported a $10% reduction of IOP in 94% of patients with
POAG and OH treated with latanoprost.41
Various studies42–46 have reported preservative-free tafluprost to be well tolerated and safe and we found this to be true
in our study also. In the present study, only twelve patients
(2.1%) terminated their medical treatment during the research
period. Conjunctival hyperemia occurred in four patients
(0.7%), which was fewer than in a previous study comparing
latanoprost, bimatoprost, and travoprost in treatment-naive
patients. In that study, hyperaemia rates of 12.5 and 17.5%
were reported for patients treated with bimatoprost, 4.8 and
7.1% of patients treated with latanoprost, and 17.5 and
10% of patient treated with travoprost after 2 and 6 months
respectively.47 The lower rate of conjunctival hyperemia
may be explained by the preservative-free formulation of
tafluprost and a lower concentration of the active ingredient
tafluprost.
While the present study is limited by its open-label design,
the design may better reflect the treatment algorithms of dayto-day practice. Due to its observational nature, no causal
relationships were revealed. Further, regression to the mean
cannot be ruled out. Further well-controlled clinical studies
are necessary to determine which aspects of preservative-free
therapy with tafluprost may account for the observed effects.

Conclusion
In this study, preservative-free tafluprost 0.0015% was efficacious, well tolerated, and safe in treatment-naive patients. IOP
response was generally good in all subgroups of patients and
in both subgroups of patients with POAG and OH stratified
by untreated baseline IOP levels; IOP was lowered effectively
in all subgroups of patients. IOP reductions in the subgroup
of patients with POAG and OH were smaller in patients
with lower baseline IOP ($20 to 23 mmHg) than in patients
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with higher baseline IOPs ($24 mmHg). Preservative-free
tafluprost was well tolerated; few ocular side effects were
noted during the study period. Conjunctival hyperemia was
observed in four patients (0.7%). Moreover, treatment with
preservative-free tafluprost was safe. Few patients terminated
therapy due to lack of efficacy (four patients; 0.7%) and
adverse events (eight patients; 1.4%). Thus, our data suggest
that preservative-free tafluprost may be especially beneficial
for treatment-naive patients in order to avoid treatment-related
side effects induced by treatments containing preservatives.
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