
OR I G I N A L R E S E A R C H

Efficacy And Safety Of Travoprost Versus Timolol

To Treat Early-Onset Ocular Hypertension

Secondary To Vitrectomy: A Randomized Trial
This article was published in the following Dove Press journal:

Drug Design, Development and Therapy

Yuan Fang1,*

Hsiangyu Ku1,*

Dekang Gan1,2

Rui Jiang1

Xinghuai Sun 1–5

1Department of Ophthalmology and

Visual Science, Eye and ENT Hospital,

Shanghai Medical College, Fudan

University, Shanghai 200031, People’s
Republic of China; 2Shanghai Key

Laboratory of Visual Impairment and

Restoration, Shanghai 200031, People’s
Republic of China; 3Key Laboratory of

Myopia, Chinese Academy of Medical

Sciences, Fudan University, Shanghai

200031, People’s Republic of China;
4NHC Key Laboratory of Myopia, Fudan

University, Shanghai 200031, People’s
Republic of China; 5State Key Laboratory

of Medical Neurobiology, Institutes of

Brain Science and Collaborative

Innovation Center for Brain Science,

Fudan University, Shanghai 200032,

People’s Republic of China

*These authors contributed equally to

this work

Purpose: To evaluate the efficacy and safety of travoprost 0.004% versus timolol 0.5% as

an initial intraocular pressure (IOP)-lowering medication for ocular hypertension secondary

to vitrectomy.

Patients and methods: We performed a randomized, controlled, observer-blinded clinical

trial in the Eye & ENT Hospital of Fudan University in China. This trial was registered at

www.chictr.org.cn (ChICTR1800014942) before patient enrollment. Seventy-nine adults

with IOP of 25–45 mmHg secondary to vitrectomy in the latest one month were enrolled

and randomized to receive travoprost 0.004% or timolol 0.5%. More drugs were adminis-

tered to patients with IOP > 25 mmHg during follow-up.

Results: The mean IOP reduction at day 1 was −10.97 mmHg in the timolol group and −15.02

mmHg in the travoprost group (P = 0.006); no significant difference was observed between the

groups at later time points. The number of IOP-lowering medications at day 21 was 0.64 in the

timolol group and 1.15 in the travoprost group (P = 0.038), while no significant differences were

observed at other time points. The proportion of single IOP-lowering medications used during

the 4-week follow-up was 72.73% in the timolol group and 68.42% in the travoprost group

(P = 0.692). Inflammation scores were not significantly different in the two groups at any time

point. Increased ocular hyperemia occurred in 8 patients (19%) in the travoprost group and none

in the timolol group (P = 0.005). There were no significant differences in other adverse events

between the two groups. After logistic regressionmodel analysis, IOP ≥ 30mmHg, inflammation

score ≥ 2, and silicone oil as tamponade were found to be the factors with significant effects on

the number of IOP-lowering medications used during the 4-week follow-up.

Conclusion: Travoprost and timolol have similar efficacy and safety for treating ocular

hypertension secondary to vitrectomy.
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Introduction
Ocular hypertension is a common complication after vitrectomy, occurring in 11–56% of

the patients.1–6 Ocular hypertension most often manifests in the first month after

vitrectomy,5 and the mechanism involved is complex. Postoperative hemorrhage, inflam-

mation, and pupillary block may contribute to early-onset ocular hypertension.1,2,5

Ocular hypertension secondary to vitrectomy can be classified into the open-angle and

closed-angle subtypes. In most cases, it can be controlled by medications alone.5,6

However, there are no guidelines on the use of intraocular pressure (IOP)-lowering

medications for treating ocular hypertension secondary to vitrectomy.

Correspondence: Xinghuai Sun; Rui Jiang
Department of Ophthalmology and Visual
Science, Eye and ENT Hospital, Shanghai
Medical College, Fudan University, 83
Fenyang Road, Shanghai 200031, People’s
Republic of China
Tel +86 21 64377134
Email xhsun@shmu.edu.cn;
2jiang@163.com

Drug Design, Development and Therapy Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Drug Design, Development and Therapy 2019:13 3453–3463 3453
DovePress © 2019 Fang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/DDDT.S222796

http://orcid.org/0000-0002-4440-1389
http://www.chictr.org.cn
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


The most common IOP-lowering medications used for

treating ocular hypertension secondary to vitrectomy are

beta-blockers,6,7 which can suppress aqueous humor

production.8,9 However, topical application of beta-block-

ers may trigger asthma, bradycardia, heart block, heart

failure, and so on.8,9

Prostaglandin analogs (PGAs), considered as the first-line

medication in primary open-angle glaucoma,10,11 have been

reported to induce or reactivate inflammation in the anterior

chamber,12–14macular edema,15 and herpes simplex virus.16–18

In recent years, some clinical studies showed that PGAs were

safe and effective for the treatment of uveitic glaucoma while

keeping inflammation under control.19–22 Postoperative

inflammation is the major mechanism underlying early-onset

open-angle ocular hypertension after vitrectomy, which is

similar to uveitic glaucoma. Moreover, PGAs have been

reported to be widely used to treat ocular hypertension after

vitrectomy in clinical practice.6,23 However, there are no con-

trolled clinical studies evaluating PGA in the treatment of

early-stage ocular hypertension secondary to vitrectomy.

Methods
Study Design
This was a prospective, single center (Eye, Ear, Nose and

Throat Hospital of Fudan University, Shanghai, China),

1:1 randomized, investigator-blinded, parallel-group

study. The study was conducted in accordance with Good

Clinical Practice and in compliance with the ethical prin-

ciples of the Declaration of Helsinki; it was approved by

the Institutional Ethical Review Board of the Eye & ENT

Hospital of Fudan University before the study began. The

study was conducted between May 2018 and February

2019 and has been registered at www.chictr.org.cn (regis-

tration number ChICTR1800014942). Written and signed

informed consent was provided by all patients.

Participants
Eligible patients were aged ≥ 18 years, had a history of 23-

gauge vitrectomy in the last month, and had an IOP ≥ 25

mmHg and < 45 mmHg. Exclusion criteria were as fol-

lows: history of glaucoma or ocular hypertension, ocular

trauma, or ocular surgery except cataract surgery; eyes

with a closed angle of more than 90 degrees as observed

under gonioscopy on the screening day or during follow-

up visits; history of low heart rate or pulmonary disease;

severe allergic rhinitis; corneal diseases; and use of ocular

IOP-lowering medications before the screening visit

(Figure 1). All vitrectomies were performed by two skilled

retinal specialists.

Interventions
Eligible patients were randomized 1:1 to receive travo-

prost 0.004% (TRA-I-Group; Alcon Laboratories Inc,

Fort Worth, TX, USA) or timolol 0.5% (TIM-I-Group;

Wujing Medicine Co., ltd, Wuhan, Hubei, China) for 4

weeks. The random allocation sequence was generated

using Excel 2010 (Microsoft, Redmond, Washington).

The investigator responsible for measuring IOP was

blinded to the treatment assignment. Patients were

instructed to instill travoprost 0.004% in the eye with

ocular hypertension once daily at bedtime or to instill

timolol 0.5% twice daily at approximately 8 AM and 5

PM. The treatment phase included 5 on-therapy follow-up

visits conducted on days 1, 7, 14, 21, and 28 (Figure 1).

During follow-up, IOP was measured at approximately 10

AM. If the IOP was still above 25 mmHg at a follow-up

visit, brinzolamide 1% (Alcon Laboratories Inc,

FortWorth, TX, USA), brimonidine 0.2% (Allergan Inc,

Dublin, Ireland), timolol 0.5%, or travoprost 0.004% were

added separately or together in this order. If the IOP was

still above 40 mmHg in the eye after administration of the

four topical IOP-lowering medications, anterior chamber

puncture was performed. Ocular inflammation was scored

on a scale of 0 to 4 based on the degree of flare and the

presence of inflammatory cells in the anterior chamber and

the vitreous, as previously reported.24 Prednisolone 1%

(Allergan Inc, Dublin, Ireland) was used to reduce ocular

inflammation. The administration of prednisolone 1% was

stopped when inflammation could not be observed in the

eye and was restarted in case of recurrence. If the IOP was

less than 18 mmHg for two consecutive weeks, IOP-low-

ering medications were removed in the reverse order in

which they were added.

Efficacy Outcomes
The primary efficacy endpoint was IOP reduction from base-

line on days 1, 7, 14, 21, and 28. The additional outcome was

the number of additional IOP-lowering medications.

Safety Outcomes
Safety was evaluated based on inflammation scores at all

time points, other ocular abnormalities found through phy-

sical examination, and adverse events reported by the

patients. Most patients have some degree of ocular hyper-

emia early after vitrectomy; therefore, we considered the
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increase of ocular hyperemia, rather than ocular hypere-

mia, as an adverse event.

Risk Factors Analysis
In order to predict whether a patient needs more than one

IOP-lowering medication, factors that may influence the

number of IOP-lowering medications used were identified

and analyzed.25–27 These factors included age, sex, refractive

factor of patients, diagnosis, combination with lens surgery,

tamponade, time of treatment initiation after vitrectomy, IOP

and inflammation scores on screening, and travoprost versus

timolol as the initial IOP-lowering medication.

Statistical Analysis
Statistical analysis was performed using IBM SPSS statistics

version 25 (IBM, Armonk, New York). Efficacy for the

primary endpoint was evaluated with intent-to-treat (ITT)

analysis; the ITT set included all patients who received the

study medication and completed at least one on-therapy visit.

Student’s paired and unpaired t-tests and Pearson’s chi

squared test were used in the safety and efficacy analyses.

Risk factors were analyzed by logistic regression.

Results
Patients
Of the 79 eyes of 79 patients randomized to treatment,

42 eyes of 42 patients were included in the TRA-I-

Group and 37 eyes of 37 patients in the TIM-I-Group.

The age of patients in the two groups was 53.67 ± 11.60

and 51.62 ± 14.33 (mean ± standard deviation, SD)

years in the TRA-I-Group and TIM-I-Group, respec-

tively. Most patients were male (55.4%; 43/79). The

baseline IOPs on screening were 32.93 ± 4.83 and

31.81 ± 5.05 (mean ± SD) mmHg in the TRA-I-Group

and TIM-I-Group, respectively. The times after vitrect-

omy on screening were 9.17 ± 3.60 and 9.51 ± 4.57

(mean ± SD) days in the TRA-I-Group and TIM-I-

Group, respectively. There were no significant

Figure 1 Flow-chart of the study. Patients with early-onset ocular hypertension secondary to vitrectomy receiving travoprost 0.004% or timolol 0.5% as the initial IOP-

lowering medication were compared.
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differences between the groups in demographic or clin-

ical parameters, including age, sex ratio, rate of high

myopia, diagnosis, composition of tamponades, compo-

sition of combined lens surgery, baseline IOP, times

after vitrectomy, or inflammation scores before treat-

ment (Table 1), suggesting that there was no significant

bias in the patients’ baseline data. Overall (Figure 1),

10.13% of the randomized patients (8/79) discontinued

the study (TRA-I-Group, 9.52%, 4/42; TIM-I-Group,

10.81%, 4/37). The most common reason for disconti-

nuation was patient withdrawal (TRA-I-Group, 4.76%,

2/42; TIM-I-Group, 8.11%, 3/37). The remaining rea-

sons for discontinuation were inadequate intraocular

pressure control (TRA-I-Group, 2.38%, 1/42; TIM-I-

Group, 2.70%, 1/37) and adverse events (TRA-I-

Group, 2.38%, 1/42; TIM-I-Group, 0%).

Efficacy Outcomes
After 1-day treatment with travoprost 0.004%, IOP decreased

from 32.92 ± 0.75 to 17.91 ± 0.81 (mean ± standard error, SE)

mmHg in the TRA-I-Group (P < 0.001). Meanwhile, in the

TIM-I-Group, IOP decreased from 31.81 ± 0.83 to 20.84 ±

1.05 mmHg after 1 day of treatment with timolol 0.5%

(P < 0.001, Figure 2A). Treatment was thus effective on day

1 in both groups. Comparing the IOP reduction between the

two groups on day 1, we found it to be −15.02 ± 0.97 mmHg

(mean ± SE) in the TRA-I-Group and −10.97 ± 1.05 mmHg in

the TIM-I-Group (P = 0.006, Figure 2B). There were no

Table 1 Subject Demographics And Baseline Characteristics Of Patients With Ocular Hypertension Secondary To Vitrectomy

TRA-I-Group TIM-I-Group P value

Total, N 42 37

Age (mean ± SD, years) 53.67 ± 11.60 51.62 ± 14.33 0.49*

Sex, N(%)

Male 24 (57.14) 19 (51.35) 0.61†

Female 18 (42.86) 18 (48.65)

High myopia, N(%) 21 (50) 14 (37.83) 0.28†

Diagnosis, N (%)

Rhegmatogenous retinal detachment 27 (64.29) 25 (67.57)

Macular diseases 14 (33.33) 7 (18.92) 0.16†

Vitreous hemorrhage without PDR 0 2 (5.41)

PDR 1 (2.38) 3 (8.11)

Tamponade, N (%)

Balanced salt solution 0 1 (2.70)

Filtered air 3 (7.14) 1 (2.70) 0.44†

C3F8 15 (35.71) 17 (45.95)

Silicone oil 24 (57.14) 18 (48.65)

Combined lens surgery, N (%)

Phaco only 5 (11.90) 4 (10.81)

Phaco+ Intraocular lens 14 (33.33) 17 (45.95) 0.72†

Without phaco 22 (52.38) 16 (43.24)

Baseline IOP (mean ± SD, mmHg) 32.93 ± 4.83 31.81 ± 5.05 0.32*

Times after vitrectomy (mean ± SD, days) 9.17 ± 3.60 9.51 ± 4.57 0.71*

Inflammation scores (mean ± SD, grade 0–4) 1.32 ± 0.72 1.32 ± 0.58 0.96*

Surgeons performing vitrectomy

Surgeon A 20 18 0.93†

Surgeon B 22 19

Notes: * P values assessed by Student’s t test. † p value assessed by Pearson chi squared test.

Abbreviations: IOP, intraocular pressure; PDR, proliferative diabetic retinitis; TRA-I-Group, travoprost initial group; TIM-I-Group, timolol initial group.
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significant differences in IOP reduction between the groups on

days 7, 14, 21, or 28 (Figure 2C). The proportion of patients

with IOP reduction ≥ 20% was 78.38% (29/37) in the TIM-I-

Group vs. 97.62% (41/42) in the TRA-I-Group (P = 0.007).

Moreover, the proportion of patientswith IOP reduction≥ 30%

was 56.76% (21/37) vs. 90.48% (38/42) in the TIM-I-Group

and the TRA-I-Group, respectively (P = 0.001). These data

showed that travoprost 0.004%has better efficacy for lowering

IOP compared with timolol 0.5% on day 1.

After day 1, other IOP-lowering medications were

added for patients with IOP > 25 mmHg, and the num-

ber of IOP-lowering medications was considered another

Figure 2 IOP reduction in the two groups. (A) After 1 day of treatment with timolol 0.5% or travoprost 0.004%, IOP decreased significantly (data are presented as mean ±

standard error; p < 0.001 for both treatments, Student’s paired t-test). (B) The proportion of patients with IOP reduction ≥ 20% was 78.38% (29/37) among timolol-treated

patients and 97.62% (41/42) among travoprost-treated patients, and the difference is significant (P = 0.006, Pearson’s chi squared test). The proportion of patients with IOP

reduction ≥ 30% was 56.76% (21/37) among timolol-treated patients and 90.48% (38/42) among travoprost-treated patients, and the difference is significant (P = 0.001,

Pearson’s chi squared test). (C) IOP reduction on day 1 significantly differed between the timolol-treated and travoprost-treated patients, while IOP reduction on days 7, 14,

21, and 28 did not. Data are presented as mean ± standard error. **P < 0.01; ***P < 0.001.

Abbreviations: TIM, timolol; TRA, travoprost.
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efficacy index, with fewer added medications indicating

better efficacy of the original medication. The number

of IOP-lowering medications on day 21 was 1.15 ± 0.17

(mean ± SE) in the TRA-I-Group and 0.64 ± 0.17 in the

TIM-I-Group (P = 0.038). The number of IOP-lowering

medications did not differ significantly between the two

groups on days 7, 14, or 28 (Figure 3A). These data

suggested that timolol 0.5% has greater efficacy for

lowering IOP on day 21 compared with travoprost

0.004%.

Distribution of the number of IOP-lowering medica-

tions used in the two groups is shown in Figure 3B. The

proportion of single IOP-lowering medications used dur-

ing the 4-week follow-up was 72.73% in the TIM-I-Group

and 68.42% in the TRA-I-Group (P = 0.692, Figure 3C).

Therefore, overall, travoprost 0.004% and timolol 0.5%

showed similar efficacy in lowering IOP in early-stage

ocular hypertension secondary to vitrectomy.

Considering that the use of steroids might affect IOP,

the duration of topical steroid use during follow-up was

calculated and was found to be 6.86 ± 0.81 days (mean ±

SE) in the TIM-I-Group and 6.86 ± 0.72 days in the TRA-

I-Group (P = 0.967, Figure 3D). Therefore, the use of

steroids in both groups was comparable and did not lead

to bias when comparing the efficacy for lowering IOP in

the two groups.

Safety Outcomes
In the TIM-I-Group, inflammation scores were 1.32 ±

0.095, 1.19 ± 0.11, 0.92 ± 0.13, 0.42 ± 0.12, 0.27 ±

0.090, and 0.21 ± 0.092 (mean ± SE) on days 0, 1, 7, 14,

21, and 28, respectively, and continued to decline there-

after. In the TRA-I-Group, the inflammation scores were

1.32 ± 0.11, 1.39 ± 0.12, 0.95 ± 0.13, 0.55 ± 0.15, 0.42 ±

0.11, and 0.26 ± 0.095 on days 0, 1, 7, 14, 21, and 28,

respectively, thus slightly increasing from day 0 to day 1

and then gradually decreasing until day 28. Differences in

inflammation scores between the two groups were not

significant at any time point (Figure 4). These results

suggest that travoprost may potentially increase ocular

inflammation, but such increase was well-controlled in

our study. Overall, the safety of the two treatments in

terms of increasing inflammation was similar.

No serious adverse events were reported in either

group. In particular, reactivation of herpes simplex

virus was not found in any patient. Eight patients

(19%) in the TRA-I-Group and none in the TIM-I-

Group had increased ocular hyperemia (P = 0.005).

Nine patients (21.4%) complained of eye irritation in

the TRA-I-Group compared with 3 patients (8.1%) in

the TIM-I-Group (P = 0.100). Two patients (4.8%)

reported eye pain after treatment in the TRA-I-Group

compared to none in the TIM-I-Group (P = 0.179). One

patient (2.4%) in the TRA-I-Group needed anterior

puncture to decrease IOP, compared to none in the

TIM-I-Group (P = 0.345, Table 2). Overall, therefore,

increased ocular hyperemia was more common in the

TRA-I-Group than in the TIM-I-Group, and there were

no significant differences concerning other adverse

events between the two groups.

Risk Factor Analysis
As shown in Table 3, three risk factors including

inflammation score on screening ≥ 2, silicone oil as

tamponade, and IOP on screening ≥ 30 mmHg had

significant effects on increasing the number of IOP-

lowering medications used in the 4-week follow-up.

Other factors including sex, age, high myopia, diagno-

sis of macular diseases, combination with lens surgery,

time of treatment initiation after vitrectomy, and travo-

prost versus timolol as the initial IOP-lowering medi-

cation have no significant impact. In our study, all

patients without risk factors were treated using a single

IOP-lowering medication. The rates of patients using

more than one IOP-lowering medication were 18.52%,

36%, and 77.78% in patient with one, two, and three

risk factors, respectively.

Discussion
Most patients with ocular hypertension after vitrectomy

are medically treated,6 and PGAs have become the second

most frequently used IOP-lowering medication for treating

ocular hypertension secondary to vitrectomy, as discussed

in a previous report.6 However, the efficacy of PGAs in

eyes with ocular inflammation is still questioned.

Markomichelakis et al reported a one-year, prospective

randomized study involving 54 patients with uveitic glau-

coma and found latanoprost to be equally effective as a

fixed combination of dorzolamide and timolol.19 Fortuna

et al reported a retrospective study including 42 patients

(59 eyes) with uveitic glaucoma and found that bimato-

prost therapy can decrease IOP from 27 ± 13.2 mmHg

to 15 ± 5.5 mmHg (44.44% reduction) at the end of six

months.21 Chang et al retrospectively compared 163

eyes with uveitis that had been treated with a PGA and

Fang et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Drug Design, Development and Therapy 2019:133458

http://www.dovepress.com
http://www.dovepress.com


Figure 3 Number of medications used in the two groups. (A) The number of IOP-lowering medications in the TIM-I-Group was significantly lower than that in the TRA-I-

Group (P = 0.038, Student’s t-test) on day 21, while there were no significant differences between the two groups on days 1, 7, 14, or 28 (data are presented as mean ±

standard error). (B). Distribution of the number of IOP-lowering medications used in the two groups. (C) The proportion of patients using only one IOP-lowering

medication during the 4-week follow-up was 72% in the TIM-I-Group and 68% in the TRA-I-Group (P = 0.651, Pearson’s chi squared test). (D) The duration of topical

steroid medication use in the follow-up was 6.86 ± 0.81 days in the TIM-I-Group and 6.86 ± 0.73 days in the TRA-I-Group (data are presented as mean ± standard error, P =
0.967, Student’s t-test). *P < 0.05.

Abbreviations: TRA-I-Group, travoprost initial group; TIM-I-Group, timolol initial group.
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found that PGAs significantly reduced IOP in uveitic

glaucoma.22 Takeuchi et al reported a retrospective study

involving 36 patients (55 eyes) with ocular hypertension

associated with uveitis and found the rate of IOP reduction

in the travoprost/timolol treated group (50.6%) to be

higher than that in the latanoprost/timolol-treated group

(37.1%).20 These studies suggest that PGAs have good

efficacy in treating uveitic glaucoma in which uveitis is

controlled through immunomodulatory therapy.

The mechanism of early-onset ocular hypertension is

similar to that of uveitic glaucoma. Our study showed that

travoprost 0.004% effectively reduces IOP in ocular hyper-

tension secondary to vitrectomy. The rates of IOP reduction

were 45.65% in the TRA-I-Group and 35.27% in the TIM-I-

Group on day 1 (P = 0.006). At the follow-up visit on day 1,

more patients in the TIM-I-Group than in the TRA-I-Group

were advised to add IOP-lowering medications. Therefore,

the number of IOP-loweringmedications in the TIM-I-Group

(1.32 ± 0.095, mean ± SE) was higher than that in the TRA-I-

Group (1.17 ± 0.069) on day 7. However, IOP reduction in

the TRA-I-Group decreased from −15.02 ± 0.97 mmHg on

day 1 to −11.61 ± 1.27 mmHg on day 7. Consequently, the

number of IOP-lowering medications in the TRA-I-Group

increased from 1.17 ± 0.069 on day 7 to 1.41 ± 0.12 on day

14. On the contrary, the number in the TIM-I-Group on day

14 (1.33 ± 0.12) was similar to that on day 7 (1.32 ± 0.095),

suggesting that the efficacy of travoprost decreased, while

that of timolol was quite stable, from day 1 to 7. The

decreased efficacy of travoprost for treatment of early-onset

ocular hypertension secondary to vitrectomy from day 1 to

day 7 is a novel finding. The mechanism behind it is still

unknown and needs further investigation. The number of

IOP-lowering medications was 0.64 ± 0.17 in the TIM-I-

Group and 1.15 ± 0.18 in the TRA-I-Group on day 21, and

the difference was significant (P = 0.038), suggesting better

IOP control efficacy in the TIM-I-Group compared with the

TRA-I-Group on day 21. The proportions of single IOP-

lowering medication used during follow-up in the two groups

were close (P = 0.692). We tested whether administering

travoprost or timolol as the initial IOP-lowering medication

affects the number of IOP-lowering medications using a

logistic regression model and found the adjusted P value in

this factor is 0.975. Overall, our results show that travoprost

0.004% doesn’t show a better efficacy that it presents in

treating primary open angle glaucoma than timolol

0.5%,11,28 and that the two drugs have comparable efficacy

for the treatment of early-onset ocular hypertension second-

ary to vitrectomy.

Prostaglandins are well-knownmediators of ocular inflam-

mation. Some studies reported that the use of prostaglandin

analogs leads to anterior uveitis,12–14 macular edema,15 and

reactivation of herpes simplex virus.16–18 However,

Markomichelakis et al demonstrated that the proportion of

uveitic glaucoma patients experiencing recurrences of anterior

uveitis was 34% in the latanoprost group vs. 57% in the

dorzolamide/timolol group (P = 0.21), while the proportion

of patients developing macular edema was 13.3% in the

Figure 4 Comparison of the inflammation score in the two groups. No significant

differences in inflammation score between the two groups were observed at any

time point. Data are presented as mean ± standard error.

Abbreviations: TRA-I-Group, travoprost initial group; TIM-I-Group, timolol initial

group.

Table 2 Summary Of Treatment-Related Adverse Events

Adverse Events TRA-I-Group (n=42) TIM-I-Group (n=37) P value

Total adverse events, N 25 6

Serious adverse events, N 0 0

Adverse events associated with discontinuation, N 1 0

Treatment-related adverse events, N(%)

Increased ocular hyperemia 8 (19.0) 0 0.005

Eye irritation 9 (21.4) 3 (8.1) 0.1

Eye pain 2 (4.8) 0 0.179

Cases needing anterior puncture 1 (2.4) 0 0.345

Note: p value assessed by Pearson’s chi squared test.

Abbreviations: TRA-I-Group, travoprost initial group; TIM-I-Group, timolol initial group; N, number.
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latanoprost group and 17.9% in the dorzolamide/timolol

group, indicating that latanoprost is safe in the treatment of

uveitic glaucoma.19 Fortuna et al demonstrated that the rate of

uveitis flares with the use of antiglaucoma therapies was

52 per 100 person-years of follow-up, and that with the use

of bimatoprost therapy was 32.4 per 100 person-years of

follow-up (P = 0.206).21 Takeuchi et al found that after fixed

latanoprost/timolol and travoprost/timolol combination ther-

apy, the inflammation score in eyes with uveitic glaucomawas

improved in 7 eyes and unchanged in 48 eyes, with no eyes

showing deterioration.20 Chang et al reported no difference in

the frequency of reactivation of anterior uveitis in patients

treated with PGAs versus other topical hypotensive agents.22

Taken together, these studies show that PGAswill not increase

ocular inflammation in uveitic glaucoma in which uveitis is

controlled through immunomodulatory therapy.

In our study, the inflammation scores in the TRA-I-Group

slightly increased from day 0 to day 1 and decreased on day

7. Inflammation scores showed no significant differences

between the TRA-I-Group and the TIM-I-Group at any

time point, suggesting that in combination with anti-inflam-

mation therapy through topical steroids, travoprost shows

safety comparable to that of timolol. Because the observation

of macular edema is obstructed by explosive gas or air filled

in the vitreous as tamponades early after vitrectomy, we did

not observe macular edema in this study. There was no case

of reactivation of herpes simplex virus. However, the number

of cases of increased ocular hyperemia was significantly

more in the TRA-I-Group than in the TIM-I-Group, in agree-

ment with other studies on primary open-angle glaucoma or

ocular hypertension.28–30 The mechanism of hyperemia

induced by PGAs is complex. PGAs were reported to have

some affinity to the EP2 receptor, a receptor known to med-

iate vasodilation.31 Besides that, PGAs can induce the release

of nitric oxide to mediate hyperemia.32

Through multivariate analysis, we found three risk

factors of using more than one IOP-lowering medication

including inflammation score ≥ 2, silicone oil as tampo-

nade and IOP ≥ 30 mmHg. In addition, 77.78% of patients

with three risk factors used more than one IOP-lowering

medication in our study; this may be evidence for clini-

cians to consider treating patients with three risk factors

using two IOP-lowering medications instead of a single

IOP-medication at the beginning of treatment. This treat-

ment strategy may improve IOP control in high-risk

patients, thereby decreasing the risk of retinal and optic

nerve damage caused by uncontrolled IOP. However, only

18.52% of patients with one risk factor and no patient

without risk factor used more than one IOP-lowering

medication in our study, suggesting that patients with

less than two risk factors may not need to use more than

one IOP-lowering medication at the beginning of treat-

ment. This regimen may avoid the overuse of eye drops

in low-risk patients, reduce their economic burden, and

benefit their eye surface health.

Our study has several limitations, and our results

should be interpreted with caution. The baseline inflam-

mation score of patients in our study was 1.32, which is

not a high value, so ocular inflammation was easily con-

trolled with topical steroids. Moreover, our study excluded

patients affected by the closed-angle subtype; these

patients may respond differently to travoprost.

In conclusion, we found that efficacy and safety of tra-

voprost 0.004% were similar to those of timolol 0.5% in the

Table 3 Multivariate Analysis Of Factors Predicting Patient Needs More Than One IOP-Lowering Medication During 4 Weeks’

Follow-Up

Variables P value RR OR (95% CI) Adjusted P value Adjusted OR (95% CI)

Inflammation score on screening ≥ 2 0.006 2.62 4.40 (1.46–13.24) 0.027 3.96 (1.17–13.36)

Silicone oil as tamponade 0.04 2.18 3.00 (1.03–8.74) 0.036 3.58 (1.09–11.84)

IOP on screening ≥ 30 mmHg 0.011 4.27 6.33 (1.33–30.23) 0.05 5.14 (1.00–26.37)

High myopia 0.55 1.24 1.36 (0.49–3.81) 0.7

Combination with lens surgery 0.44 1.33 1.50 (0.53–4.25) 0.98

Travoprost as the initial medication 0.69 1.16 1.23 (0.44–3.44) 0.98

Age 0.95 0.88

Beginning treatment time after vitrectomy 0.64 0.42

Female 0.36 0.71 0.62 (0.22–1.74) 0.73

Macular diseases as diagnosis 0.49 0.74 0.66 (0.21–2.13) 0.31

Notes: Regression model adjusted for silicone oil as tamponade, IOP on screening ≥ 30mmHg, and Inflammation score on screening ≥ 2.

Abbreviations: IOP, intraocular pressure; OR, odds ratio; 95% CI, 95% confidence interval.
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treatment of early-stage ocular hypertension secondary to

vitrectomy. Travoprost 0.004% may be effective for treating

early-onset ocular hypertension secondary to vitrectomy

while controlling inflammation. However, with a higher

risk of ocular hyperemia, beta-blockers remain the first

choice IOP-lowering medication for treating early-onset ocu-

lar hypertension secondary to vitrectomy.
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