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Abstract

e AIM: To evaluate the clinical effect of bevacizumab in
pterygium treatment.

e METHODS: A systematic review and quantitative Meta-
analysis was performed. PubMed, EMBASE, Web of
Science and Cochrane database were searched for eligible
literatures published in English until June 2016. The endpoint
was recurrence rate and pooled risk ratio (RR) was calculated.
e RESULTS: Nine eligible studies were included and Meta-
analysis results showed no significantly difference in
patients treated with bevacizumab in short term follow-
up [3mo: RR=0.70 (0.34, 1.45); 6mo: RR=0.55 (0.23, 1.32)]
compared with control groups. No significant effects were
observed in favor of bevacizumab in subgroup analyses:
patients with subconjunctival injection of bevacizumab
[3mo: RR=0.95 (0.70, 1.29); 6mo: RR=0.83 (0.55, 1.28)], primary
pterygium [3mo: RR=0.59 (0.23, 1.54; 6mo: RR=0.59 (0.23,
1.53)], simple pterygium excision [3mo: 0.32 (0.05, 2.04),
P=0.23; 6mo: 0.27 (0.05, 1.53)] and excision with conjunctival
autograft [3mo: 1.51 (0.25, 9.15); 6mo: 1.11 (0.06, 21.69)].

e CONCLUSION: In this Meta-analysis, we did not found
the significant effect of bevacizumab in pterygium treatment,
at least in short term follow-up (3mo and 6mo).

e KEYWORDS: pterygium; bevacizumab therapy; recurrence;
Meta-analysis
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INTRODUCTION
P terygium is a chronic disease of the ocular surface, which
is associated with inflammation and neovascularization.
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It features the invasive centripetal proliferation of fibrovascular
tissue mostly on the nasal aspect of bulbar conjunctiva.
Although a number of surgical techniques have been described
as methods for pteryigium treatment, including bare sclera
resection, excision plus rotational conjunctival flap, and
excision with conjunctival autograft placement, the recurrence
rate remains high after surgery. In following discussion, the
definition of pterygium recurrence referred to Tseng's criteria,
which with fibrovascular tissue invading the cornea".

Several studies suggested vascular endothelial growth factor
(VEGF) is over expressing and plays an important role in
development of pterygium™*. This led to the hypothesis that
the application of anti-VEGF agent could be beneficial for
patients with pterigium. Bevacizumab, a recombinant human
monoclonal antibody against VEGF which is approved by
FDA in several neoplasms therapy, showed a promising role
in both retinal disease and eye surface disease by off-label use.
Several clinical trials were conducted to evaluate the effect of
bevacizumab in pterygium treatment. However, the outcomes
were still limited and controversial. In this review, we sought
to investigate whether bevacizumab could decrease the
reccurence rate in pterygium patients.

MATERIALS AND METHODS

Search Strategy Articles about “pterygium OR pterygia
therapy AND bevacizumab” were searched in PubMed,
EMBASE, Web of Science and Cochrane Controlled Trials
Register before June 2016 by two reviewers (Liu J and Liang
GL) independently. Only English language articles were
included. We also searched the bibliographies of retrieved
articles for potentially relevant articles.

Including and Excluding Criteria We included randomized
controlled trials (RCTs) that met the following inclusion
criteria: 1) evaluated the efficacy of bevacizumab in
patients with pterygium; 2) compared with control group
either negative or blank; 3) defined pterygium recurrence
as fibrovascular tissue invading the cornea; 4) assessed the
recurrence in the outcomes; 5) provided enough data for
calculating the risk ratio (RR) and 95% confidence interval
(CD); 6) the one with complete data if studies were duplicates.
Exclusion criteria were: 1) duplicate research; 2) reviews,
letters and comments; 3) follow-up was shorter than 3mo; 4)

low quality clinical trials.
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Data Abstraction and Quality Assessment Two reviewers
independently retrieved the eligible studies according to the
search strategy and selection criteria. The manual search was
performed to retrieve some more eligible studies in the reviews
and references of included studies. After article identification,
characteristics of studies and patients such as first author,
publication year, age and gender of patients, type of pterygium,
sample size, pterygium length, intervention method, follow-up
period, outcome assessment and study location were extracted
independently. Discrepancies in data abstraction were resolved
by referring to the original article.

Study quality was assessed by Jadad scale, which contains
evaluation of randomization, blinding, participant withdrawals/
dropouts. If randomization and blinding were appropriate,
additional point was added for each. The quality score ranges
from 0 to 5 points. When the score of article <3, it was
considered to be low quality. The risk of bias in RCTs was
assessed following cochranere commendations and publication
bias was evaluated by Egger test (Stata version 10.0). Publication
bias was indicated when P value was less than 0.1.

Statistical Analysis The result was reported as a pooled RR
with 95% CI. Statistical heterogeneity was tested using the
y~ and I statistic. Fixed-effects model was used by Mantel-
Haenszel method unless significant evidence of statistical
heterogeneity or clinical diversity was found. However, for
result showing significant heterogeneity (>50%), a random-
effects Meta-analysis was performed by DerSimonian-Laird
method™. P value<0.05 was considered statistically significant
difference. The Meta-analysis was done consists with
recommendations from the Cochrane Collaboration and the
PRISMA Statement with standard software (Revman 5.0 and
Stata version 10.0)'. The PRISMA checklist was guided the
overall conduct of this study.

RESULTS

Characteristics and Quality Assessment of Eligible Studies
Up to June 2016, 54 records were finally retrieved using the
search strategy and after removing duplication. Reviewing
the titles and abstracts, there were 23 studies left for full text
reviewed and quality assessment. With careful evaluation
according to our eligibility criteria, 5 studies were excluded
for without negative control”"", 5 studies for without exact
information about recurrence>"'%, 2 articles for different

718 and 2 articles for low quality!>".

definitions of recurrence
Finally, 9 controlled clinical trials with 496 participants
were included in this Meta-analysis (Figure 1). The main
characteristics of RCTs were listed in Table 1.

The included articles were published from 2011 to 2016,
originated from Thailand, Iran, Egypt, Turkey, Mexico and
India. Quality assessment was conducted according to Jadad
scale and Cochrane Collaboration’s tool. The biases in these

studies were showed in Figure 2.

* Medline(n=39)
* Embase (n=22) Additional records identified
* Web of science (n=12) through other sources

* Cochrane library (n=0) (n=5)
v v
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(n=54)

.

Records screened
(n=54)

v

Full-text articles assessed Full-text articles excluded (n=14)
for eligibility > *  Without negative group (5)
(n=23) *  without exact information on
recurrence (5)
l «  Definition of recurrence
Studies included in

different (2)
qualitative synthesis +  Lowquality (2)
(n=9)

v

Studies included in
quantitative synthesis
(Meta-analysis)
(n=9)
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basic science articles (5),
reivews (7), letters(1),
cases(18)

Figure 1 The flowchart for systematic literature search.
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Figure 2 Assessment of risk of bias A: Risk of bias summary: each
randomized trial assessed by Cochrane Collaboration’s tool; B: Risk
of bias graph: each risk of bias item presented as percentage across all
included randomized trials.
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Table 1 The main characteristics of randomized clinical trials

First author and  Patients Age Genders  Type of Arms Sure
publication year No. & (M/F)  pterygium gery
M[g)lt]arjemlzadeh 30 40.97+7.34 17/13 Primary  Placebo group, 4 times daily for 1wk postoperatively BS
Q22016 , . . .
. Bevacizumab 5 mg/mL topical, 4 times daily for 1wk
+
30 39.90+7.07  16/14 Primary postoperatively BS
. Bevacizumab 10 mg/mL topical, 4 times daily for 1wk
+
30 39.03+6.79  11/19 Primary postoperatively BS
: 22]
Singh P*7, 2015 30 NR NR Primary  Subconjunctival normal saline 1.25 mg/0.05 mL ECA
. Subconjunctival bevacizumab 1wk before surgery
30 NR NR Primary 1.25 mg/0.05 mL ECA
23]
2Koals§tsuwan N 10 59.30+11.3 5/5 Primary  Placebo group, 4 times daily for 3mo postoperatively BS
. Bevacizumab 0.05% topical, 4 times daily for 3mo
+
12 50.70+10.4 57 Primary postoperatively BS
ﬁﬁ;ﬁ%{lggﬁd 22 44.13+1227 11/l Primary Subconjunctival BSS 0.2 mL at the end of surgery ERC
. Subconjunctival bevacizumab 5 mg/0.2 mL on the day of
+
2 41.95£12.01 1210 Primary surgery and 2.5 mg/0.1 mL on the fourth day after surgery ERC
ig;a'zcoﬁaneda 16 4780156  3/13  Primary Blank control group ECA
17 45704163 413 Prima Subconjunctival bevacizumab 2.5 mg/0.1 mL applied ECA
’ ’ Y after surgery, with another same dose 15d after surgery
16 51804145 412 Prima Subconjunctival bevacizumab 2.5 mg/0.1 mL at the end ECA
’ ’ Yo of surgery
Ozgurhan EB”, n . .
2013 22 50.50+17.8 6/16 Recurrent 1mo after surgery, artificial tear 4 times daily for 2mo ECA
” 48404113 413 Recurrent Imo after surgery, 5 mg/mL topical bevacizumab 4 times ECA
’ ' daily for 2mo
: 27
igi‘gm MM, 21 57.58+4.89  11/10  Primary Blank control group ECA
. Subconjunctival bevacizumab 1.25 mg/0.05 mL at the end
+
20 58.40£5.04 13/7 Primary of surgery ECA
Shenasi A®", . . . .
2011 33 55.94+12.68  25/8 Primary  Subconjunctival distilled water at the end of surgery BS
. Subconjunctival bevacizumab 1.25 mg/0.05 mL at the end
+
33 58.67+14.60  27/6 Primary of surgery BS
Lekhanont K% ;
> Impending BS or
2012 20 48.27+11.21 11/9 recurrent Blank control group ECA
Impending . T . BS or
20 49.80+11.55  10/10 Intralesional injection bevacizumab 1.25 mg/0.05 mL
recurrent ECA
20 47.55+10.84 11/9 Impending Intralesional injection bevacizumab 2.5 mg/0.05 mL BS or
recurrent ECA
Impending . S . BS or
20 49.60+10.92 9/11 Intralesional injection bevacizumab 3.75 mg/0.05 mL
recurrent ECA

NR: Not reported; BS: Bare sclera; ECA: Excision with conjunctival autograft; ERC: Excision with rotational conjunctival flap. Blank

control means same treatment except bevacizumab.

Analysis of Recurrence We analyzed the recurrence in
patients with bevacizumab intervention versus placebo/
no intervention according to different follow-up periods.
Pooled results of 3mo and 6mo were comparable between
bevacizumab intervention versus placebo/no intervention
[3mo: RR=0.70 (0.34, 1.45); 6mo: RR=0.55 (0.23, 1.32)].
However, decreased recurrence rate was observed at ly
follow-up [RR=0.14 (0.05, 0.36)]. Because of the significant
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homogeneity for 6mo follow-up and total data (6mo:
P=0.18, ’=61%; Total data: P=0.02, ’=69%), the analysis
was performed by a random-effects model. The totally
pooled RR was 0.51 (0.29, 0.88). Egger test did not indicate
obvious publication bias. The pooled analysis indicated that
bevacizumab did not significantly decrease the recurrence rate
of pterygium (Figure 3).

Analysis of Recurrence in Patients with Subconjunctival
Injection Among included trails, 6 studies were performed
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bevacizumab Control
Study or Subgrou Events
1.2.1 3 month
Motarjemizadeh, 0.2016 A 60 5 30 4.7%
Kasetsuwan, N.2015 1 12 3 10 47%
Razeghinejad, M. R.2014 3 21 7 21 8.7%
Singh, P.2015 2 30 8 30 B.1%
Lekhanont, K.,2012 46 60 16 20 146%
Shenasi, A.2011 b 33 1 33 40%
Shahin, M. M.2012 4 20 1 21 47%
Subtotal (95% CI) 236 165 47.6%
Total events 59 36

Heterogeneity: Tau?= 0.38; Chi#= 11.13, df= 6 (P = 0.08); F= 46%
Test for overall efiect Z= 0.97 (P = 0.33)

1.2.2 6 month

Motarjemizadeh, @.2016 3 60 10 30 8.7%
Ozgurhan, E. B.2013 0 22 2 22 28%
Razeghinejad, M. R.2014 4 20 8 21 9.9%
Shenasi, A.2011 15 33 19 33 136%
Shahin, M. M.2012 4 20 1 21 47%
Subtotal (95% CI) 155 127  39.6%
Total events 26 40

Heterogeneity: Tau?= 0.53; Chi#= 10.24, df= 4 (P = 0.04); F= 61%
Test for overall efiect Z=1.34 (P = 0.18)

1.2.3 1year

Motarjemizadeh, G.2016 4 60 14 30 9.9%
Nava-Castaneda, A.2014 0 33 2 16 2.8%
Subtotal (95% CI) 93 46 12.7%
Total events 4 16

Heterogeneity: Tau®= 0.00; Chi*= 0.05, df=1 {(P=0.82); F= 0%
Test for overall effect: Z= 4.02 (P < 0.0001)

Total (95% CI) 484 338 100.0%
Total events 89 92

Heterogeneity: Tau®= 0.52; Chi*= 41.38, df= 13 (P < 0.0001); F= 69%
Test for overall effect Z= 2.40 (P = 0.02)

Test for subaroun differences: Chi*=7.32. df= 2 (P=0.03. F=72.7%

Total Events Total Weight M-H. Random. 95% CI

Odds Ratio Risk Ratio

M-H. Random, 95% CI

0.10[0.01, 0.82]
0.28 [0.03, 2.27)
0.43[0.13,1.44]
0.67[0.12,3.71]
0.96 [0.74, 1.24]

2.00[0.19, 21.00]

4.20[0.51, 34.44]
0.70[0.34, 1.45]

—_—

0.15 [0.04, 0.50]
0.20[0.01, 3.94]
0.53[0.19, 1.47]
0.79[0.49,1.27]
4.20[0.51, 34.44]
0.55 [0.23, 1.32]

—_—

—

-

014[0.05 040 ¥
0.10[0.01,1.97] —_—
0.14 [0.05, 0.36]
0.51[0.29, 0.88] R
001 04 10 100

Favours experimental Favours control

Figure 3 Forest plot for recurrence in patients with bevacizumab intervention versus placebo/no intervention based on a random-effects model.

bevacizumab Control
Study or Subgrou,

1.3.1 3 month

Events _Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio Risk Ratio

M-H. Fixed, 95% CI

Lekhanont, K.,2012 46 60 16 20 358% 0.96 [0.74,1.24]

Razeghinejad, M. R.2014 3 21 7 21 10.4% 0.43[0.13,1.44] —
Shahin, M. M.2012 4 20 1 21 15% 4.20[0.51,34.44) ]
Shenasi, A.2011 2 K 1 33 1.5% 2.00([0.19,21.00] I
Singh, P.2015 2 30 3 30 45% 0.67[0.12,3.71] ——y——
Subtotal (95% CI) 164 125 53.6%  0.95[0.70, 1.29] <
Total events 57 28

Heterogeneity: Chi*= 4.13, df= 4 (P = 0.39); F= 3%

Test for overall effect: Z=0.34 (P=0.73)

1.3.2 6 month

Razeghinejad, M. R.2014 4 20 8 21 11.6% 0.53[0.19,1.47] N i
Shahin, M. M.2012 4 20 1 21 15% 4.20[0.51,34.44] ]
Shenasi, A.2011 15 33 19 33 283% 0.79[0.49,1.27) j
Subtotal (95% CI) 73 75 41.4%  0.83[0.55, 1.28]

Total events 23 28

Heterogeneity: Chi*= 3.08, df= 2 (P = 0.21); F= 35%

Test for overall effect. Z=0.83 (P =0.40)

1.3.3 1year

Nava-Castaneda, A.2014 0 33 2 16 5.0% 010[0.01,197) ¥—————
Subtotal (95% CI) 33 16 5.0% 0.10[0.01, 1.97] e
Total events 0 2

Heterogeneity: Not applicable

Test for overall effect Z=1.51 (P=013)

Total (95% CI) 270 216 100.0%  0.86 [0.67, 1.10]

Total events 80 58 )

Heterogeneity: Chi*=9.90, df=8 (P=0.27); F=19%
Test for overall effect Z=1.20 (P =0.23)

Test for subaroun differences: Chi*= 2.32. df=2 (P=0.31). F=13.6%

0.01 01 1 10 100

Favours experimental Favours control

Figure 4 Forest plot for pteygium recurrence in subconjunctival bevacizumab injection group and control group.

with subconjunctival injection. The pooled results revealed
similar recurrence between bevacizumab versus control group
[3mo: RR=0.95 (0.70, 1.29); 6mo: RR=0.83 (0.55, 1.28)].
No significant heterogeneity was observed among all studies

(3mo: P=0.39, I’=3%; 6mo: P=0.21, P=35%) and fixed-effects
model was used (Figure 4).

Furthermore, we compared patients who accepted 1.25 mg/
0.05 mL bevacizumab subconjunctival injection with those
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bevacizumab Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
1.1.1 3month
Singh, P.2015 % 30 | 30 33% 067[0.12,3.71] —
Lekhanont, K.,2012 15 20 16 20 56.1% 0.94 [0.67,1.31] =
Shenasi, A.2011 2 43 1 33 18% 2.00[0.19, 21.00] —
Shahin, M. M.2012 4 20 1 21 2.2% 4.20[0.51, 34.44] ]
Subtotal (95% CI) 103 104 63.4% 0.98 [0.70, 1.37] L 2
Total events 23 21

Heterogeneity: Tau®*=0.00; Chi*=3.02, df=3 (P=0.39), F=1%
Test for overall effect. Z=0.14 (P = 0.89)

1.1.2 6 month

Shenasi, A.2011 15 33 19 33 343%
Shahin, M. M.2012 4 20 1 ral 22%
Subtotal (95% CI) 53 54 36.6%
Total events 19 20

Heterogeneity: Tau®= 0.92; Chi*= 2.53, df=1 (P=0.11); F= 60%
Test for overall effect. Z=0.37 (P=0.71)

Total (95% Cl) 156 158 100.0%
Total events 42 41

Heterogeneity: Tau®*=0.02; Chi*=5.49, df=5 (P = 0.36); = 9%
Testfor overall effect Z=0.34 (P=0.74)

Test for subaroun differences: Chi*=0.15.df=1 (P=0.70). F=0%

0.79[0.48, 1.27]
4.20 [0.51, 34.44]
1.35 [0.27, 6.69]

0.95[0.69, 1.30]

001 01 10 100
Favours experimental Favours control

- ¢

Figure 5 Forest plot for pteygium recurrence in 1.25 mg/0.05 mL subconjunctival bevacizumab injection group and control group.

bevacizumab Control Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
1.4.1 3 month
Kasetsuwan, N.2015 1 12 g 10 59% 0.28[0.03, 2.27] —
Motarjemizadeh, Q.2016 1 60 8 30 59% 0.10[0.01,0.82]
Razeghinejad, M. R.2014 3 21 P 21 10.5% 0.43[0.13,1.44] =1
Shahin, M. M.2012 4 20 1 21 5.9% 4.20[0.51, 34.44] N e —
Shenasi, A.2011 2 33 1 33 50% 2.00[0.19, 21.00] [ B
Singh, P.2015 2 30 g 30 7.5% 0.67[0.12,3.71] — =1
Subtotal (95% Cl) 176 145 40.7% 0.59 [0.23, 1.54] -
Total events 13 20
Heterogeneity: Tau*=0.51; Chi*=7.89, df=5 (P=0.16); F=37%
Test for overall effect: Z=1.07 (P = 0.28)
1.4.2 6 month
Motarjemizadeh, @.2016 3 60 10 30 10.5% 0.15[0.04, 0.50] -
Razeghinejad, M. R.2014 4 20 8 21 11.8% 0.53[0.19,1.47] ===
Shahin, M. M.2012 4 20 1 21 5.9% 4.20[0.51, 34.44] N
Shenasi, A.2011 15 33 19 33 157% 0.79[0.49,1.27] =1
Subtotal (95% Cl) 133 105 43.9% 0.59 [0.23, 1.53] -
Total events 26 38
Heterogeneity: Tau®= 0.58; Chi*= 9.56, df= 3 (P = 0.02); F= 69%
Test for overall effect: Z=1.08 (P = 0.28)
1.4.3 1year
Motarjemizadeh, @.2016 4 60 14 30 11.9% 0.14 [0.05, 0.40] T
Nava-Castaneda, A.2014 0 33 2 16 3.5% 010[0.01,197) &¥———71—
Subtotal (95% C1) 93 46 15.4% 0.14 [0.05, 0.36]
Total events 4 16
Heterogeneity: Tau®= 0.00; Chi*= 0.05, df=1 (P=0.82); F=0%
Test for overall effect: Z=4.02 (P < 0.0001)
Total (95% CI) 402 296 100.0% 0.47 [0.25, 0.88] >
Total events 43 74

it 2 - . 2= - - R = : : : :
Heterogeneity: Tau?= 0.59; Chi*= 26.40, df= 11 (P = 0.006), F= 58% 001 o1 10 100

Test for overall effect: Z=2.35 (P=0.02)
Test for subaroun differences: Chi*= 5.94. df= 2 (P = 0.05). F= 66.3%

Favours experimental Favours control

Figure 6 Forest plot for recurrence of patients with primary pterygiumin bevacizumab group versus control group.

without anti-VEGF therapy. No significant difference in
recurrence rate was observed either [3mo: RR=0.98 (0.70,
1.37); 6mo: RR=1.35 (0.27, 6.69)]. Moderate heterogeneity
was observed in 6mo follow-up (P=0.11, ’=60%) and random-
effects model was used (Figure 5).

Analysis of Recurrence of Patients with Primary Pterygium
In analysis for primary pterygium, 6 studies (321 participants),
4 studies (238 participants) and 2 studies (139 participants)
were assessed at 3mo, 6mo and ly respectively. Compared
with control group, pooled RR was 0.59 (0.23, 1.54) for 3mo,
0.59 (0.23, 1.53) for 6mo and 0.14 (0.05, 0.36) for 1y. The test
of homogeneity showed moderate heterogeneity for total data

1130

(3mo: P=0.16, I*=37%; 6mo: P=0.02, ’=69%; ly: P=0.82,
P=0; total: P=0.006, ’=58%) and outcomes were analyzed by
random-effects model (Figure 6).

Analysis of Recurrence of Patients with Simple Pterygium
Excision and Excision with Conjunctival Autograft In all
of included studies, bevacizumab was performed as adjuvant
therapy with surgery such as excision with conjunctival
autograft, excision with rotational conjunctival flap or excision
by bare sclera technique. To avoid the influence of surgery
routine, we made analysis of simple excision and excision
with conjunctival autograft surgery. Pooled results showed no
difference between bevacizumab intervention versus placebo/
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bevacizumab Control 0dds Ratio Odds Ratio

Study or Subgrou Events  Total Events Total Weight M-H. Random.95% Cl M-H. Random, 95% CI

1.6.1 3 month

Kasetsuwan, N.2015 1 12 310 11.0% 0.21[0.02, 2.47] —

Motarjemizadeh, Q.2016 1 60 5 30 126% 0.08[0.01,078) ¥

Shenasi, A.2011 2 33 133 11.0% 2.06[0.18, 23.94] S

Subtotal (95% CI) 105 73 34.6% 0.32[0.05, 2.04] —~ll——

Total events 4 9

Heterogeneity: Tau®=1.26; Chi*= 3.73, df= 2 (P = 0.16); F= 46%

Testfor overall effect Z=1.21 (P=0.23)

1.6.2 6 month

Motarjemizadeh, Q.2016 15 33 19 33 244% 0.61[0.23,1.62) —

Shenasi, A.2011 3 60 10 30 197% 0.11[0.03,0.42) — s

Subtotal (95% CI) 93 63 44.1% 0.27 [0.05, 1.53] —i-
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Figure 7 Forest plot for recurrence of patients with simple excision in bevacizumab group versus control group.
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Figure 8 Forest plot for recurrence of patients with excision combined conjunctival autograft in bevacizumab group versus control group.

no intervention [3mo: 0.32 (0.05, 2.04), P=0.23; 6mo: 0.27
(0.05, 1.53), P=0.14; Figure 7] in simple excision subgroup.
Similar outcome was observed in excision combined
conjunctival autograft subgroup [3mo: 1.51 (0.25, 9.15), 6mo:
1.11 (0.06, 21.69); Figure 8].

DISCUSSION

Generally, pterygium recurrence rate rise along with the
increases of follow-up period. It is more appropriate to analyze
the recurrence for different follow-up period respectively. In
our Meta-analysis above, no significant differences were found
at 3mo and 6mo follow-up [3mo: RR=0.70 (0.34, 1.45); 6mo:
RR=0.55 (0.23, 1.32)]. But at 1y follow-up, bevacizumab

therapy seems to be effective in decreasing the recurrence rate
[RR=0.14 (0.05, 0.36)]. However, the recurrence rate at ly
follow-up was genarated from only two studies with the small
sample size. Furthermore, a number of factors such as route of
administration, type of pterygium, surgical technique, age of
patient and environmental agents may also have influence on
pterygium recurrence. To avoid these confounding factors, we
made the following subgroup analysis.

The routes of bevacizumab for pterygium therapy include
topical application and subconjunctival application. Our
Meta-analysis showed the recurrence rates were similar in

patients with subconjunctival bevacizumab application or
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not at 3mo and 6mo. Motarjemizadeh et al”'" shows a dose-
response relationship between the different concentrations of
bevacizumab eye drops and pterygium recurrence. Conversely,
several studies didn’t find the does-effect on recurrence’™. To
eliminate the potential influence of dosage, we analyzed the
recurrence rate in patients with 1.25 mg/0.05 mL bevacizumab
subconjunctival injection. No significant different recurrence
rate was observed at 3mo and 6mo either. In 3 types of
pterygium, impending recurrent pterygium is more likely to
progress to a true recurrence, and a recurrent pterygium is more
likely to have an exuberant fibrovascular growth response™”.
To exclude the potential influence of pterygium type, we
analyzed the recurrence rate in patients with primary pterygium
but found no significant difference between groups at 3mo
and 6mo follow-up. Commonly used surgical techniques now
contain bare sclera, excision with rotational conjunctival flap,
and excision combined conjunctival autograft placement.
The recurrence of pterygium is also affected by the surgical
technique. To eliminate the influence of surgery technique, we
analyzed the recurrence rate in patients with pterygium simple
excision and excision with conjunctival autograft respectively.
No difference between bevacizumab intervention versus
placebo/no intervention was observed at 3mo and 6mo follow-
up in both subgroups.

In some studies, bevacizumab had a role in decreasing grade,
color intensity, size of pterygium. Wu et al" reported that
the case treated with topical bevacizumab for 3wk produced
prominent regression of limbal-conjunctival neovascularization
and no recurrence of pterygium was noted at 6mo. Sarac et al"”’
considered that average ocular irritation score, horizontal
length, and the thickness of the pterygium could significantly
decreased by intralesional bevacizumab (1.25 mg/0.05 mL)
administration in 33 patients. A study conducted by Fallah et al"”
proved topical bevacizumab administration (5 mg/mL) could
delay the recurrence of pterygium. However, in our analysis,
we didn’t observe the effect of bevacizumab in short term
follow-up (3mo and 6mo). Razeghinejad et al™ got a similar
conclusion by a series of studies. At first, they used a single
(1.25 mg) intraoperative subconjunctival bevacizumab
administration and the outcome showed no difference at 6mo
follow-up. Then, to investigate whether higher concentration
of bevacizumab and more than one injection would have an
effect, they compared the recurrence rate of patients with 7.5 mg
bevacizumab, 2.5 mg bevacizumab, and balanced salt solution.
However, no significant difference was observed as well".
They believed that the formation and recurrence of pterygium
was related to several factors other than VEGF such as basic
fibroblast growth factor (bFGF), transforming growth factor-
beta (TGF-f), metal matrix proteinase-1 (MMP-1) and platelet
derived growth factor””. So, simply block of VEGF may not
enough.
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To our knowledge, it is the first comprehensive review of the
efficiency of bevacizumab therapy in pterygium treatment with
different follow-up periods. Hu et al”” performed an analysis
about the effect of bevacizumab on pterygium. The study
suggested topical or subconjunctival bevacizumab is relatively
safe and well tolerated. To minimized potential selection biases
and ensured accuracy of the abstracted data, we made analysis
in patients with subconjunctival injection, primary pterygium,
simple excision and excision with conjunctival autograft
respectively. None of these analyses showed significant effect
of bevacizumab in the decrease of recurrence rate. Considering
the close relationship between recurrence and follow-up
periods, we performed each analysis by different follow-
up periods at different follow-up periods, but didn’t find any
obvious influence either. Nevertheless, our systematic review
has several limitations. First, the number of included studies
and participants in each subgroup analysis was relatively small.
Second, the heterogeneity may be due to different type of
pterygium, route of drug administration, surgeon’s experience
and other confounders. In order to get convinced results, more
large scale of statistical data is needed.

In conclusion, the results of this Meta-analysis suggest that
bevacizumab has no significant effect on the recurrence of
pterygium in short term follow-up. Large scale RCTs and long-
term follow-up are still needed.

ACKNOWLEDGEMENTS

Authors' Contributions: Conceived and designed the study:
Xu JH, and Xu W; Acquisition of data: Liu J and Liang GL;
Analysis and interpretation of data: Lou JX, Wang Y and Wen
JQ; Drafting the manuscript: Liu J; Revising the manuscript:
Cao YB. All authors read and approved the final manuscript.
Conflicts of Interest: Liu J, None; Xu JH, None; Xu W,
None; Liang GL, None; Lou JX, None; Wang Y, None; Wen
JQ, None; Cao YB, None.

REFERENCES

1 Prabhasawat P, Barton K, Burkett G, Tseng SC. Comparison of
conjunctival autografts, amniotic membrane grafts, and primary closure
for pterygium excision. Ophthalmology 1997;104(6):974-985.

2 Peng ML, Tsai YY, Tung JN, Chiang CC, Huang YC, Lee H, Cheng
YW. Vascular endothelial growth factor gene polymorphism and protein
expression in the pathogenesis of pterygium. Br J Ophthalmol 2014,
98(4):556-561.

3 Jin J, Guan M, Sima J, Gao G, Zhang M, Liu Z, Fant J, Ma JX.
Decreased pigment epithelium-derived factor and increased vascular
endothelial growth factor levels in pterygia. Cornea 2003;22(5):473-477.
4 Lee DH, Cho HJ, Kim JT, Choi JS, Joo CK. Expression of vascular
endothelial growth factor and inducible nitric oxide synthase in pterygia.
Cornea 2001;20(7):738-742.

5 Begg CB, Mazumdar M. Operating characteristics of a rank correlation
test for publication bias. Biometrics 1994;50(4):1088-1101.

6 Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D, Stroup DF.

Improving the quality of reports of meta-analyses of randomised



Int J Ophthalmol, Vol. 10, No. 7, Jul.18, 2017
Tel:8629-82245172  8629-82210956 Email:ijopress@163.com

www.ijo.cn

controlled trials: the QUOROM statement. Quality of Reporting of Meta-
analyses. Lancet 1999;354(9193):1896-1900.

7 Kocabora SM, Fazil K, Ozsutcu M, Doyduk-Kocabora A, Gulkilik
G. Subconjunctival bevacizumab injection in the surgery of primary
pterygium: comparison with intraoperative mitomycin-C. Bull Soc Belge
Ophtalmol 2013(322):7-12.

8 Heidari B, Yaghoobi G, Heydari S, Shafie S, Sharifzadeh G. The
efficacy of avastin adjunctive treatment versus mitomycin-C in post-
operative recurrence of pterygium. /ndian Journal of Fundamental and
Applied Life Sciences 2015;5(4):69-75.

9 Galor A, Yoo SH, Piccoli FV, Schmitt AJ, Chang V, Perez VL. Phase |
study of subconjunctival ranibizumab in patients with primary pterygium
undergoing pterygium surgery. Am J Ophthalmol 2010;149(6):926-931.¢2.
10 Hurmeric V, Vaddavalli P, Galor A, Perez VL, Roman JS, Yoo SH.
Single and multiple injections of subconjunctival ranibizumab for early,
recurrent pterygium. Clin Ophthalmol 2013;7:467-473.

11 Lee S, Go J, Rhiu S, Stulting RD, Lee M, Jang S, Lee S, Kim HJ,
Chung ES, Kim S, Seo KY. Cosmetic regional conjunctivectomy with
postoperative mitomycin C application with or without bevacizumab
injection. Am J Ophthalmol 2013;156(3):616-622.

12 Fallah MR, Khosravi K, Hashemian MN, Beheshtnezhad AH, Rajabi
MT, Gohari M. Efficacy of topical bevacizumab for inhibiting growth of
impending recurrent pterygium. Curr Eye Res 2010;35(1):17-22.

13 Khoshniat H, Jahadi Hosseini HR, Nejabat M, Fatehi K, Mosallaei M.
Local injection of bevacizumab as an alternative method for management
of recurrent pterygium. Iranian Red Crescent Medical Journal 2009;
11(3):306-311.

14 Mandalos A, Tsakpinis D, Karayannopoulou G, Tsinopoulos I, Karkavelas
G, Chalvatzis N, Dimitrakos S. The effect of subconjunctival ranibizumab on
primary pterygium: a pilot study. Cornea 2010;29(12):1373-1379.

15 Enkvetchakul O, Thanathanee O, Rangsin R, Lekhanont K, Suwan-
Apichon O. A randomized controlled trial of intralesional bevacizumab
injection on primary pterygium: preliminary results. Cornea 2011;30(11):
1213-1218.

16 Banifatemi M, Razeghinejad MR, Hosseini H, Gholampour A.
Bevacizumab and ocular wound healing after primary pterygium excision.
J Ocul Pharmacol Ther 2011;27(1):17-21.

17 Hwang S, Choi S. A comparative study of topical mitomycin C,
cyclosporine, and bevacizumab after primary pterygium surgery. Korean
J Ophthalmol 2015;29(6):375-381.

18 Karalezli A, Kucukerdonmez C, Akova YA, Koktekir BE. Does topical
bevacizumab prevent postoperative recurrence after pterygium surgery
with conjunctival autografting? Int J Ophthalmol 2014;7(3):512-516.

19 Ozsutcu M, Ayintap E, Akkan JC, Koytak A, Aras C. Repeated
bevacizumab injections versus mitomycin C in rotational conjunctival flap
for prevention of pterygium recurrence. ndian J Ophthalmol 2014;62(4):
407-411.

20 El Shafie AM, Mohamed AS, Sayed MF. The outcome of preoperative
subconjunctival bevacizumab injection in pterygium surgery. J Egypt
Ophthalmol Soc 2014;107:113-116.

21 Motarjemizadeh Q, Aidenloo NS, Sepehri S. A comparative study of

different concentrations of topical bevacizumab on the recurrence rate of
excised primary pterygium: a short-term follow-up study. Int Ophthalmol
2016;36(1):63-71.

22 Singh P, Sarkar L, Sethi HS, Gupta VS. A randomized controlled
prospective study to assess the role of subconjunctival bevacizumab in
primary pterygium surgery in Indian patients. Indian J Ophthalmol 2015;
63(10):779-784.

23 Kasetsuwan N, Reinprayoon U, Satitpitakul V. Prevention of recurrent
pterygium with topical bevacizumab 0.05% eye drops: a randomized
controlled trial. Clin Ther 2015;37(10):2347-2351.

24 Razeghinejad MR, Banifatemi M. Subconjunctival bevacizumab for
primary pterygium excision; a randomized clinical trial. J Ophthalmic Vis
Res 2014; 9(1):22-30.

25 Nava-Castaneda A, Olvera-Morales O, Ramos-Castellon C, Garnica-
Hayashi L, Garfias Y. Randomized, controlled trial of conjunctival
autografting combined with subconjunctival bevacizumab for primary
pterygium treatment: 1-year follow-up. Clin Exp Ophthalmol 2014;42(3):
235-241.

26 Ozgurhan EB, Agca A, Kara N, Yuksel K, Demircan A, Demirok A.
Topical application of bevacizumab as an adjunct to recurrent pterygium
surgery. Cornea 2013;32(6):835-838.

27 Shahin MM, Elbendary AM, Elwan MM. Intraoperative subconjunctival
bevacizumab as an adjunctive treatment in primary pterygium: a
preliminary report. Ophthalmic Surg Lasers Imaging 2012;43(6):459-466.
28 Shenasi A, Mousavi F, Shoa-Ahari S, Rahimi-Ardabili B, Fouladi
RF. Subconjunctival bevacizumab immediately after excision of primary
pterygium: the first clinical trial. Cornea 2011;30(11):1219-1222.

29 Lekhanont K, Patarakittam T, Thongphiew P, Suwan-apichon O,
Hanutsaha P. Randomized controlled trial of subconjunctival bevacizumab
injection in impending recurrent pterygium: a pilot study. Cornea
2012;31(2):155-161.

30 De la Cruz, Sharon L. Is bevacizumab effective in inhibiting the
growth of recurrent pterygium? PCOM Physician Assistant Studies
Student Scholarship 2015:216.

31 Wu PC, Kuo HK, Tai MH, Shin SJ. Topical bevacizumab eyedrops for
limbal-conjunctival neovascularization in impending recurrent pterygium.
Cornea 2009;28(1):103-104.

32 Sarac O, Demirel S, Oltulu R. Efficacy of intralesional bevacizumab
administration in primary pterygium: a quantitative analysis. Eye Contact
Lens 2014;40(1):46-50.

33 Razeghinejad MR, Hosseini H, Ahmadi F, Rahat F, Eghbal H.
Preliminary results of subconjunctival bevacizumab in primary pterygium
excision. Ophthalmic Res 2010;43(3):134-138.

34 Razeghinejad MR, Banifatemi M. Subconjunctival bevacizumab for
primary pterygium excision; a randomized clinical trial. J Ophthalmic Vis
Res 2014;9(1):22-30.

35 Park YM, Kim CD, Lee JS. Effect of bevacizumab on human tenon's
fibroblasts cultured from primary and recurrent pterygium. Korean J
Physiol Pharmacol 2015;19(4):357-363.

36 Hu Q, Qiao Y, Nie X, Cheng X, Ma Y. Bevacizumab in the treatment
of pterygium: a meta-analysis. Cornea 2014;33(2):154-160.

1133



