Comparing the
effects of travoprost
and brinzolamide on
intraocular pressure
after
phacoemulsification

Abstract

Purpose To evaluate the intraocular pressure
(IOP) lowering effect of travoprost and
brinzolamide within the first 24 h after
phacoemulsification cataract surgery.

Methods This prospective, randomized,
double-masked, controlled study comprised 90
eyes of 90 consecutive patients with senile
cataract who had uneventful
phacoemulsification surgery. Eyes in the first
group received travoprost 0.0015%, second
group received brinzolamide 1%. Eyes in the
third group received balanced salt solution
and were used as control. One drop was
instilled immediately after surgery. IOP was
measured 24 h preoperatively, 6 and 24h
postoperatively. Analysis of variance,
Student’s-t and y*-tests were used for
statistical analyses.

Results Preoperatively IOP was not
significantly different among the three groups
(P=0.653). At 6 and 24 h postoperatively IOP
was lower in both travoprost and
brinzolamide group when compared to control
group (P =0.018 and 0.015 at 6h, P =0.010 and
0.012 at 24 h, respectively). The difference
between travoprost and brinzolamide group
was not significant (P =0.859 at 6 h and

P =0.581 at 24 h). Both travoprost and
brinzolamide significantly reduced IOP
increases when compared to control eyes at 6
and 24h (P =0.036 and 0.029 at 6h, P =0.010
and 0.007 at 24 h, respectively). The difference
in IOP increase at 6 and 24h between
travoprost and brinzolamide group was not
significant (P =0.744 at 6h and P =0.672 at

24 h).

Conclusion Both travoprost and
brinzolamide significantly lowered IOP after
small incision phacoemulsification cataract
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surgery within the first 24h without any side
effect.
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Introduction

A transient elevation in intraocular pressure
(IOP) after cataract surgery is a well-known
problem which may be caused by release of low
and high molecular weight proteins liberated by
manipulation of intraocular structures during
surgery and by obstruction of trabecular
outflow by inflammatory and viscoelastic
material.'” If left untreated, uncontrolled
postoperative IOP rise can result in pain,
corneal oedema, glaucomatous nerve damage
or anterior ischaemic optic neuropathy.*”

Travoprost is a PGF,, analogue that reduces
IOP by increasing the outflow of aqueous
humour through the uveoscleral pathway.?®

Brinzolamide is a topically active carbonic
anhydrase inhibitor. It has high affinity and
inhibitory potency against human carbonic
anhydrase inhibitor-II, an isozyme found in the
ciliary epithelia, which are involved with
aqueous humour secretion.’

Several antiglaucomatous agents have been
used to control IOP after cataract surgery.*”1%1¢
In this prospective, randomized, double-
masked, controlled study, we evaluated the
IOP-lowering effect of travoprost and
brinzolamide within the first 24 h after
phacoemulsification cataract surgery. To our
knowledge, this is the first study to evaluate the
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effect of travoprost and brinzolamide to IOP after small
incision phacoemulsification surgery.

Materials and methods

This study included 90 eyes of 90 consecutive patients
with senile cataract who had uneventful
phacoemulsification surgery and foldable intraocular
lens implantation. Patients were excluded if they had a
history of glaucoma, ocular hypertension,
pseudoexfoliation, pigment dispersion syndrome,
previous ocular surgery, laser treatment, or uveitis.
Written informed consent was obtained from each
patient. All subjects were treated in accordance with the
requirements of the Declaration of Helsinki.

Patients were randomized to receive travoprost
0.0015% (Travatan, Alcon), brinzolamide 1% (Azopt,
Alcon) or balanced salt solution (BSS). An ophthalmic
resident made the randomization by rotationally
allocating the eligible subjects to each group before the
surgery. One drop was instilled to inferior fornix
immediately after surgery. IOP was measured 24 h
preoperatively, 6 and 24 h postoperatively using a
Goldmann applanation tonometer attached to a slit lamp
by a constant ophthalmologist who is blinded to the
medication the patient had received.

Cyclopentolate 1% and phenylephrine 2.5% eye drops
were used for mydriasis four times starting 1h before the
surgery. Topical anaesthesia was used in all cases; pieces
of cell sponge that are impregnated with proparacaine
0.5% (Alcaine, Alcon) were placed deep into the superior
and inferior fornix for 15min prior to surgery.
Endocapsular phacoemulsification was performed using
Allergan Diplomax phacoemulsification unit by one of
the three surgeons (SSE, FO, UUI), experienced in the
technique, in identical manner. The surgeons and
patients were unaware of the group assignments.

A three-step clear corneal tunnel incision was made
with a 3.2mm disposable metal blade and two side-port
incisions were made with an MVR blade. After injection
of sodium chondroitin sulphate 4.0%-sodium
hyaluronate 3.0% (Viscoat, Alcon) into anterior chamber,
a capsulorhexis of 5.0 mm diameter, hydrodissection and

hydrodelineation were performed. A quadrant divide-
and-conquer technique was used for hard nuclei and
chip-and-flip technique for soft nuclei. Residual cortex
was removed using 21 G bimanual irrigation/aspiration
handpieces (G-32000-G-32001, Geuder) through the two
side-port incisions. Sodium hyaluronate 1% (Heal on,
Pharmacia) was injected to extend the capsular bag and
the incision was enlarged to 4.0mm. A 6.0 mm optic,
13.0mm haptic, three-piece foldable silicone or acrylic
intraocular lens was implanted in the capsular bag. A
meticulous standardized viscoelastic material removal
was performed using the same bimanual tips for

45 seconds. The vacuum was set to 500 mmHg and flow
rate to 30 cm®/min. No attempt was made to introduce
the bimanual tips behind intraocular lens. Corneal
incision was checked for water tightness and left
unsutured. No miotic agent was used. Effective phaco-
time displayed by the phacoemulsification unit for each
surgical procedure was recorded.

The study had at least an 80% power to exclude a
2.5mmHg IOP difference between groups. An analysis of
variance (ANOVA) was used to compare the age,
effective phaco-time, IOP and IOP differences between
the groups. In the case of significance, pairwise group
differences were tested using a Student’s t-test. The
differences in the number of IOP spikes, distribution of
patients among surgeons, and type of implanted
intraocular lenses among groups were assessed using a
y>-test.

Results

Patient characteristics are shown in Table 1. No
statistically significant differences were found among the
three groups in age, sex, mean effective phaco-time,
distribution of patients among surgeons and type of
implanted intraocular lenses (acrylic/silicone) (P> 0.05).
Preoperatively, IOP was not significantly different among
the three groups (P =0.653). At 6 and 24h
postoperatively, there were significant differences among
the groups (P =0.018 and 0.011). IOP was lower in both
travoprost and brinzolamide group when compared to
control group (P=0.018 and 0.015 at 6h, P=0.010 and

Table 1 Patient demographics, mean effective phaco-time, types of intraocular lenses implanted and distribution of patients among

surgeons
Group Number Mean age+SD Mean effective phaco- Intraocular lens Distribution of patients
of eyes (years) time+SD (s) acrylic/silicone among surgeons
Travoprost 30 58.5+10.7 23.9+133 21/9 14/8/8
Brinzolamide 30 55.1+9.7 27.2+15.3 16/14 11/9/10
Control 30 58.0+8.7 242+11.6 19/11 9/12/9
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Table 2 Mean IOP (mm-Hg) over time

Group Preoperative Postoperative Postoperative
6h 24h
Travoprost 13.3+3.7 16.1+5.6 14.0+4.1
Brinzolamide 13.9+3.7 16.3+4.5 145429
Control 14.04+3.0 19.74+5.8 16.8+3.7

Table 3 Mean IOP change (mmHg) from preoperatively to 6
and 24 h postoperatively

Group Postoperative Postoperative

6 h—Preoperative 24 h—Preoperative
Travoprost 2.8+45 0.8+2.8
Brinzolamide 24457 0.4+4+34
Control 5.6+5.6 27427

0.012 at 24 h, respectively). The difference between
travoprost and brinzolamide group was not significant
(P=0.859 at 6h and P =0.581 at 24 h) (Table 2). The mean
IOP increases are shown in Table 3. The mean IOP
increase from preoperatively to 6 and 24 h
postoperatively were statistically significant among the
groups (P =0.040 and 0.010, respectively). Both
travoprost and brinzolamide significantly reduced IOP
increases when compared to control eyes at 6 and 24h
(P=0.036 and 0.029 at 6h, P=0.010 and 0.007 at 24 h,
respectively). The difference in IOP increase at 6 and 24 h
between travoprost and brinzolamide group was not
significant (P =0.744 at 6h and P =0.672 at 24 h).

One patient in both travoprost and brinzolamide
group, three patients in control group had IOP more than
30mmHg at 6-h examination and treated with oral
acetazolamide. The IOP values of these patients were
excluded from the study at 24-h examination. The
difference in number of eyes having IOP spike of
30mmHg or higher among the groups was not
statistically significant (P =0.429).

There was no reported adverse effect in any patient.

Discussion

Increasing number of cataract operations are being
performed in outpatient setting and patients are
discharged shortly after the surgery. The postoperative
IOP elevation is the most common early complication
necessitating intervention after cataract surgery. The IOP
rise of 30 mmHg or higher may be associated with
discomfort, pain, corneal epithelial oedema, anterior
ischaemic optic neuropathy, increased risk of optic nerve
damage, and central retinal artery or vein obstruction
particularly in susceptible patients. Transient IOP
elevation can cause optic nerve damage and visual field
loss especially in pre-existing glaucomatous eyes.'>'” In
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the ophthalmic literature, there are reports about the
effects of antiglaucoma agents to IOP after cataract
surgery. Several drugs have been found effective in
lowering IOP, but IOP spikes remained existing despite
to these agents even when they were used in
combination.*”'>1¢18 In our study IOP was statistically
significantly lower in subjects who received travoprost
and brinzolamide when compared to controls at 6 and
24 h after small incision phacoemulsification surgery.
While there was one patient in both travoprost and
brinzolamide group, three patients in control group had
IOP spike of more than 30 mmHg; the number of subjects
who had IOP spikes were not significantly different
between groups. A larger study size may be required to
investigate the effect of antiglaucoma agents to IOP
spikes after cataract surgery. Although it seems
impossible to prevent IOP spikes completely, studies
reported that IOP spikes were blunted with the use of
antiglaucomatous agents.'>'® It was shown that IOP
spikes as high as 68 mmHg can develop after uneventful
phacoemulsification cataract surgery in eyes without
glaucoma or ocular hypetension.' It may be important at
least to blunt IOP spikes.

Travoprost is a topical ocular prodrug that is rapidly
hydrolysed by esterases in the cornea to the biologically
active, free acid, which is structurally similar to
fluprostenol and other prostaglandin F,, analogues.
Travoprost acid has greater affinity for prostaglandin F
receptor than either prostaglandin F,, or latanoprost
acid.®* The receptors are abundant in the longitudinal
ciliary muscle of the human eye and iris sphincter.*® The
IOP-lowering efficacy of travoprost was found to be
comparable to latanoprost and timoptic.®

Although orally administered carbonic anhydrase
inhibitors suppress aqueous humour production by
20—35%, they are associated with significant side
effects.'**' Dorzolamide was the first topical carbonic
anhydrase inhibitor used for lowering IOP. The relative
efficacy of brinzolamide 1% has been compared to that of
dorzolamide 2% for suppressing aqueous humour flow
in normal volunteers. Reductions of daytime flow by
brinzolamide and dorzolamide were 19 and 14%,
respectively.”? Brinzolamide provides statistically
significant IOP reductions from baseline that are
clinically relevant in the majority of patients with
elevated IOP.* Brinzolamide is formulated at physiologic
pH as an aqueous suspension and has been shown to
produce less ocular discomfort (burning and stinging) on
instillation than dorzolamide.?*

There are conflicting results about the IOP-lowering
efficacy of latanoprost after phacoemulsification.*''? In
the study of Rainer et al * the increase in IOP after
phacoemulsification at 6 and 20—24 postoperative hours
were 2.2 and 0.3 mmHg, the latter being not statistically
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different from placebo. In our study after using
travoprost, the IOP increase at 6 and 24 h were 2.8 and
0.8 mmHg, both being significantly different from
placebo control. Viscoelastic material has been shown to
remain trapped in the trabecular meshwork even after its
aspiration from the anterior chamber following
intraocular lens implantation.” Scherer et al'® found that
latanoprost enhanced uveoscleral outflow to normal
levels in eyes that had phacoemulsification cataract
surgery and they reported that from a pharmacological
standpoint, viscoelastic obstruction of the trabecular
meshwork did not extend to uveoscleral pathway.

Previous studies reported that dorzolamide effectively
reduced IOP increase during the first 24 h after cataract
surgery.*'> Zohdy et al'® reported a mean IOP increase of
2.5mmHg at 4h postoperatively. In the study of Rainer
et al* the mean IOP increase was 1.9 and —0.9 mmHg at 6
and 20—-24 postoperative hours. In our study, we
detected a mean IOP increase of 2.4 and 0.4 mmHg at 6
and 24 postoperative hours using brinzolamide.

The contradictory results in studies dealing with
postoperative IOP spike after phacoemulsification
cataract surgery may be the result of many factors such
as variations in the surgical technique and surgeon’s
experience,16 technique of wound closure, time of
administration of the medication,® type of viscoelastic
material used,'® technique and duration used in
aspirating viscoelastic material at the end of surgery,
intracamerally injected medications to, constrict the
pupil,*° the routine postoperative medications, and type
of intraocular lens used (three piece vs plate haptics).””

Although the exact mechanism of postoperative IOP
rise is not yet fully understood, a major reason seems to
be the retention of viscoelastic material at the end of
surgery, which obstructs the trabecular meshwork. It is
nearly impossible to remove viscoelastic material
completely from anterior chamber without injuring
vulnerable structures of the eye.'”'® Viscoelastic agents
exit the eye without being metabolized. The IOP rise
usually starts 2—4h after phacoemulsification surgery
and lasts for 24 h.* The IOP can peak between 6 and 8h
postoperatively.®® In studies carried out with travoprost
in the laser monkey model, reductions in IOP were
observed beginning 2 h after administration and peaked
by 12—20h after dose.® The onset of IOP lowering of
brinzolamide in the laser-treated monkey model was
seen by 1h, peak IOP lowering occurred by 3 h after
dosing.® Although the time of onset of action and peak
IOP-lowering effect of two drugs did not coincide with
each other, we administered both drugs immediately
after surgery in order to keep the variables to a minimum
when comparing their effect on IOP.

In our study, although neither a single drop of
travoprost nor brinzolamide prevented IOP spikes of

Eye

30mmHg at 6 h postoperatively, IOP was significantly
lowered after small incision phacoemulsification cataract
surgery within the first 24 h without any side effect. The
IOP rise in the immediate period after
phacoemulsification surgery must be kept in mind.
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