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Abstract
Purpose
To evaluate the effect of bevacizumab on recurrence rate of primary pterygium surgical excision.
M ethods

This randomized, placebo-controlled clinical trial was conducted on 64 eyes of 64 patients randomized to Group 1 (bevacizumab)
and Group 2 (normal saline). Group 1 underwent pterygium excision and received a total of 5mg subconjunctival bevacizumab.
Group 2 underwent pterygium excision and received normal salinein the same manner. Recurrence defined as any 1.5mm or more
of fibrovascular tissue crossing the limbus.

Results

There was no statistically significant difference between the study groups in terms of demographics, pterygium size, daily sun
exposure, preoperative visual acuity, keratometric readings, corneal astigmatism. 3 and 7 patients in each group at the
threemonths and sixmonths visits, respectively, had more than 1.5 mm fibrovascular tissue overgrowth on the cornea (P=1.0 and
0.62, respectively). At the three-month visit,3patientsin Group 1 versus 3patientsin Group 2 (P=1.0), and at the six-month visit 4
patientsin Group 1 versus 8 patientsin Group 2 (P=0.17) had fibrovascular tissue crossing the limbus.

Conclusion

Bevacizumab had no significant effect on the recurrence rate of pterygium. Although the frequency of fibrovascular tissue
crossing the limbus in the bevacizumab group was half that of the normal saline group, the difference failed to reach a statistically
significant level.

Keywor ds. Angiogenesis, Bevacizumab, Pterygium, Pterygium Recurrence.

Introduction medications (mitomycin C, 5-fluorouracil and

corticosteroids) and beta irradiation have been used to
Pterygium is a degenerative fibrovascular proliferation prevent the recurrence of pterygia*®. However, these
of conjunctival tissue over the cornea. It usually methods are associated with side effects, such as
invades the nasal limbus and spreads along the punctate epitheliopathy, bacterial superinfection,
interpalpebral fissure. Pterygium affects 0.3 to 29% of delayed-onset scleral melting, and elevation of
the popul ation worldwide and may necessitate surgical intraocular pressure (IOP). Considering potential
removal.  Post-operative  recurrence is  not complications of these agents, safer adjuvants have
uncommon.™* Various adjunctive measures, including been pursued.
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The abundant expression of the vascular endothelial
growth factor (VEGF) in pterygia suggests that anti-
VEGF therapy may induce regression of blood vessels
in pterygia or prevent its recurrence after excision.’
Bevacizumab (Avastin; Genentech Inc., San
Francisco, California, USA) a recombinant humanized
murine monoclonal immunoglobulin G1 (I1gGl),
inhibits the VEGF-A isoform, the main stimulant of
angiogenesis. This antibody is now widely used as an
adjuvant for many neoplasms such as brain, lung,
kidney, ovary, and breast cancers.®>** Although not
FDA approved for intraocular use, it is used
extensively for posterior segment vascular diseases
and more recently for corneal neovascularization."**

In several human studies, bevacizumab has been used
subconjunctivaly with doses up to 3 times the
recommended intravitreal dose without serious
systemic or loca side effects.”?* We do not know
how long bevacizumab may exert its effect on the
conjunctival tissue, because the pharmacokinetics of
subconjunctival bevacizumab has not been elucidated.
Because of the abundance of conjunctival vessels, the
half-life of subconjunctival bevacizumab seems to be
shorter than that of intravitreal administration. The
longest reported elimination half-life of bevacizumab
after asingleintravitreal injection has been 9.8 days.”

It has been shown that doubling the dose of intravitreal
bevacizumab (from 1.5 mg to 3 mg) extends the
pharmacological duration of bevacizumab by 1 half-
time (8 to 11 days).”® Due to the lack of data about the
half-life of bevacizumab in the conjunctiva and the
pharmacokinetics of intravitreal bevacizumab, we
performed this study to evaluate the effect of a 5 mg
dose of subconjunctival bevacizumab on the
recurrence rate of primary pterygium excision, this
was based on the fact that tear levels of VEGF
following pterygium excision peak on the fifth
postoperative day.”’

The results of studies on the effect of bevacizumab on
recurrence rates have been mixed. Although some
studies have shown a beneficial effect from
bevacizumab in terms of reducing recurrence,”** the
majority did not.”>*>** The majority of these studies
are limited to case reports or case series. In this
randomized placebo-controlled clinical trial we report
the results of subconjunctival bevacizumab on the
recurrence rate of pterygiafollowing primary excision.
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Methods

This randomized, placebo-controlled clinical trial was
done in Baguba teaching hospital.Indications for
pterygium surgery included decreased visual acuity
due to involvement of the visua axis or induced
astigmatism, discomfort and irritation unresponsive to
lubricants, cosmetic concerns, or more than 3 mm
extension of the pterygium over the cornea.

Patients with glaucoma, regurgitation from the
lacrimal puncta (indicating nasolacrimal duct
obstruction), diabetes mellitus, pregnancy, lactation,
ocular surface disorders or infections, autoimmune
diseases, and previous ocular surgery were excluded
from the study.

We recorded all participants’ demographic data,
average duration of daily sun exposure, best corrected
visua acuity (BCVA), manifest refraction and
keratometry, 1OP, detailed dlit lamp examination
including horizontal length of the pterygium in mm,
and fundus examinations. The following conditions
were regarded as risk factors for recurrence: inflamed
pterygium, occupations with considerable solar
exposure, recurrent pterygium in the fellow eye.

Patients were randomized to 2 groups, in group 1
(bevacizumab group) underwent pterygium excision
and received a total of 5 mg subconjunctival
bevacizumab (5 mg/0.2 ml on the day of surgery).
Patients in group 2 aso had pterygium excisionbut
received 0.2 ml normal saline at the end of surgery.

All procedures were performed by one surgeon (me).
Postoperatively, patients were examined at day 1,
week 1, and months 1, 3, and 6. In postoperative visits,
the following factors were evauated: horizontal
dimension of the corneal epithelia defect in mm,
conjunctival status (retraction, melting, or infection),
refraction, keratometry, 10P, and recurrence (defined
as more than 15 mm of fibrovascular tissue
overgrowth on the cornea and any fibrovascular tissue
crossing the limbus).*
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Surgical Technique

To accomplish anesthesia, after ingilling topical
anesthetic eye drops, subconjunctival lidocaine was
injected under the area of the pterygium. The
pterygium was excised from its conjunctival side, and
the corneal component was peeled off. After excision
of the pterygium, a pedunculated conjunctiva devoid
of Tenon’s capsule was created from the
adjacentconjunctiva and was cover the bare sclera and
sutured with 8-0 Virgin silk sutures. At the end of the
surgery, 0.2 ml bevacizumab (5 mg) or normal saline
was injected in the inferior fornix depending on
randomization. Postoperatively, a topical antibiotic
and steroid four times a dayand artificial tears four

times day were initiated and tapered over the course of
four weeks. All sutures were removed at the one week
visit.

Results

A tota of 64 eyes of 64 patients were enrolled
including 32 eyes in each group. All patients
completed the postoperative visits. There was no
statistically significant difference between the study
groups in terms of demographic data, operated eye,
horizontal size of the pterygium, duration of daily sun
exposure, preoperative BCVA, keratometric readings,
corneal astigmatism, and |OP (Table 1).

Table 1, Demographics and ocular characteristics of the study patients.

Group 1. Group 2. Significance
Number 32 32
Sex (female/male) 15/17. 16/16. 0.76
Eye (right /left) 10/22. 16/16 0.34
Age (years). 419+ 12.2. 4512 + 12. 22 0.55
Sun exposure per day (hours). 5.67+ 4.57 5.68 + 5.07. 0.98
Horizontal pterygium size (mm). 289+ 122 3.02+ 1.23. 0.87
Preoperative BCVA 0.10+ 0.28. 0.16 + 0.30. 0.52
Preoperative keratometry 44.56 + 1.98 44.46 + 2.02. 0.76
Preoperative corneal astigmatism. 2.38 + 2.30. 1.89 + 1.86. 0.42
Preoperative spherical equivalent. 0.56 + 0.82. 0.78 + 1.75. 0.65
Preoperative IOP (mmhg). 13.65 + 2.65. 14.24 +1.32 0.12
Regarding recurrence risk factors, there was also no
significant difference between the study group
(Table 2).
Table 2, Prevalence of risk factors for recurrence of pterygium in groups 1& 2.
Groupl. Group 2 P value
Inflamed pterygium 5 6 1
Sun exposure 8 8 1
Recurrent pterygium in fellow eye 0 3 0.48
Arcus senilis 4 5 1
Age< 30 years 8 7 1
No risk factor 13 14 2

As shown in (Table 3) the recurrence rate of
pterygium, changes in keratometry, corned
astigmatism, and spherical equivalent in both groups
revedled no dSatisticaly significant difference.
Although no dtatistically significant difference was
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seen between groups for recurrence at all
postoperative visits, the number of patients who had
fibrovascular tissue crossing the limbus in group 2 was
twice that of group 1 (7 versus 3 at three months and 8
versus 4 at six months).
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Table 3, Recurrence rate of pterygium

Preoper ative. Month 1 Month 3 Month 6
Gl G2 Sg 61 G2 Sig G1 G2 Sg Gl G2 Sg.
Recurrence (any fibrovascular ) ) i 1 > 055 3 7 013 4 8 017
growth on corneq)
Recurrence (> 1.5 mm fibro)
vascular Overgrowth on the . . - . . - 3 3 7 4 4 062
cornea).
Keratometry (Mean SD). 442 443 074 449 447 069 451 442 002 446 441 0.29
Spherical equivalent. 053 074 063 009 026 065 012 019 083 005 025 055
Corneal astigmatism. 225 175 041 120 125 080 128 130 094 162 140 063
Recurrence of pterygium and changes in keratometry, Although baseline IOP was similar in both groups,
spherical equivalent and cornea astigmatism over the patients in group 1 experienced a datisticaly
postoperative course in groups 1 and 2, no necrosis, significant rise at week one postoperatively (P=0.007).
ischemia, infection in the surgical bed area, or IOP returned to baseline levels in later visits with no
conjunctival retraction and melting devel oped. intervention (Fig 1).
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IOP

Iweek 1months 3 months 6 month

Fig.1, Mean intraocular pressure at baseline and various postoperative intervals in group 1red line (bevacizumab) and
group 2 blue line (Normal saline).
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Discussion

The current study was designed to evaluate the safety
of bevacizumab and its effect on recurrence rate of
pterygia when used as an adjunct to primary excision,
Statistically, no beneficial effect was observed from 5
mg subconjunctival bevacizumab on preventing the
recurrence of pterygium. Thisis compatible with some
other studies reporting no beneficia effect from
bevacizumab administration on prevention of
pterygium recurrence. %33

In our study, al patients were followed for at least 6
months. Recurrence was defined as any fibrovascular
growth of conjunctival tissue extending more than 1.5
mm across the limbus. The recurrence rate in both
groups was similar and no serious ocular side effect
was observed.

Fallah et a”® evaluaed the effect of topical
bevacizumab in 54 patients undergoing pterygium
surgery using the bare sclera technique with
mitomycin C who had been diagnosed with impending
recurrent pterygium. Of the 54 patients, 26 received
topical bevacizumab eye drops (5mg/ml) twice daily
and betamethasone 4 times daily for one week, and
betamethasone alone was administered to the
remainder of the patients, who were followed for 3-6
months, however the interval to invasion of
fibrovascular tissue over the cornea was significantly
longer in the bevacizumab group. They concluded that
topical bevacizumab together with betamethasone
drops can cause a delay in progression, especialy
when administered earlier than 30 days following
pterygium excision. In our patients, the rate of
fibrovascul ar tissue crossing the limbusin group 1 was
half of that of group 2 at months 3 and 6, which seems
to be clinically important although not statistically
significant.

In a study, pterygia were excised using the bare sclera
techniqgue and 33 patients received 125 mg
subconjunctival bevacizumab and another 33 subjects
had distilled water administered to them as the control
group intraoperatively. The control group experienced
higher recurrence rate (defined as any fibrovascular
growth crossing the limbus and extending over the
cornea) as compared to the bevacizumab group;
however, this difference was not datisticaly
significant.*The difference in the recurrence rate
between our study and theirs may be due to both
recurrence definition criteria and surgical technique.

100

rate after bare sclera
35,36

The reported recurrence
technique has been around 40%.

In contrast to the above mentioned studies, four others
have reported success for treatment of pterygium
recurrence  with  administration of  topical
bevacizumab.*** Wu et a administered topical
bevacizumab (25mg/ml, 4 times a day for 3 weeks) to
a patient with an impending recurrent pterygium and
noted prominent regresson of vessels after
treatment.*’Leippi et a. stated that the use of
bevacizumab eye drops prevents the recurrence of
pterygium.®. Fallah et a administered intralesional
injections of bevacizumab (2.5mg/0.1 ml) to 17
patients with pterygia (14 subjects with primary and 3
with recurrent lesions).*® The size of vascularized
cornea showed a dtatistically significant decrease at
the end of the 3-month follow-up period. Although a
statistically significant decrease in pterygium size
(4%) was also observed, it did not seem to be
clinically important.

In the present study, bevacizumab appeared to be
associated with no local sde- effects when
administered via subconjunctival injection, but no
significant beneficia effect on recurrence rate was
observed. However, in the third month, three patients
in group 1 versus seven patients in group 2 (P=0.13)
and at 6 months 4 patients in group 1 versus 8 patients
in group 2 (P=0.17) had fibrovascular tissue crossing
the limbus, which seems to be clinically significant.
The lack of a detectable intergroup difference may be
due to smal sample size. Furthermore, the
subconjunctivaly delivered dose might have been
insufficient to inhibit a continuoudy generated pool of
VEGF by the pterygia. Moreover, the presence of
abundant conjunctival vessels increases the rate of
systemic drug absorption, reducing the amount of
locally available drug. Hence, using bevacizumab
topically for several weeks may have a beneficia
effect. Better results are likely to be achieved if long-
term topica forms of bevacizumab or more injections
and consequently a higher local concentration are
used. However, Bahar et a reported five patients with
recurrent pterygium who received 2.5mg/ml
subconjunctival  bevacizumab twice without any
regression during a three-month follow-up period.*

Potential side-effects of topical and subconjunctival
anti-VEGF agents are dtill being evaluated. In a
prospective study by Kim et a topical bevacizumab
(12.5 mg/ml) was used twice day for three months in
seven patients with corneal vascularization.”* It was
found that while corneal blood vessels regressed in
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seven of ten treated eyes, 6 eyes developed epithelial
defects during the second month of treatment. In one
patient, the epitheliopathy progressed to stromal
thinning resulting in a descemetocele. Another report
described a 75-year-old man with a history of an
idiopathic corneal melting who was treated with
topical bevacizumab (25 mg/ml, four times a day for
one month), which caused marked regression of the
blood vessels. He also used it for six weeks after
corneal transplant surgery. The patient was found to
develop recurrent stromal melting in the donor
necessitating repeat corneal transplantation and a
Gunderson flap.**

An intravitreal injection of anti-VEGF agents causes a
predictable and probablyvolumerelated rise in IOP,
athough there are reports of persistent [OP
elevation.””*® In volume-related 10P elevation, a very
rapid decrease in IOP over a short period occurs.
Persistent |OP elevation ranging from 8 to 35 mmHg
in magnitude has been observed in patients who
received intravitreal  anti-VEGF  injcetions.”*
Possible mechanisms contributing to sustained 10P
elevation following intravitreal injection are
inflammation, drug-induced trabeculitis, uveltis,
endophthalmitis, and  undetectable low-grade
inflammation.*** It is also possible that anti-VEGF
agents may cause IOP elevation by decreasing the
physiological function of the trabecular meshwork.*®
Since the mode of injection was a subconjunctival in
our study and because intraocular inflammation was
not detected in any patient, the possible mechanism
seems to be trabeculitis or a decrease in physiologic
trabecular meshwork function.

In our study, there were no statistically significant
difference in patient’s demographic data, and
subconjunctival bevacizumab had no beneficial effect
on the recurrence rate of pterygium. The relatively
short follow-up could be limitations of the study.
However, the commonly reported mean recurrence
time  after  pterygium  excison is 36
months.***’Conducting a prospective, randomized
clinica trial strengthens the credibility of the results.
In addition, the absence of any difference between
groups for the evaluated outcome measures (except
IOP on the seventh day) is a convincing argument that
normal saline does not affect the result.

In summary, this study revealed that subconjunctival
bevacizumab injections had no dtatistically but a
probably clinically significant effect on the recurrence
rate of pterygia. The efficacy of topical bevacizumab

101

after intraoperative injection or more postoperative
subconjuctival  injections combined with topical
treatment targeting other growth factors involved in
pterygium pathogenesis need to be investigated.
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