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ABSTRACT
Purpose: To determine the immediate effect of intravitreal Bevacizumab on intraocular pressure (IOP) in eyes
with retinal vascular disorders.
Study Design: Interventional case series.
Place and Duration of Study: Ophthalmology Department, Fauji Foundation Hospital, Rawalpindi, from January
2019 to July 2019.
Methods: Patients of both genders between 15 – 80 years of age suffering from retinal pathologies and suitable
for intravitreal bevacizumab were included in the study. Systemic diseases like diabetes mellitus, hypertension
and asthma were also considered in the data as an effect modifier for IOP change. IOP was measured before
intravitreal injection (baseline) and at 5 and 30 minutes post-injection. Descriptive statistics were obtained using
SPSS version 21.0.
Results: One hundred and thirty-one eyes of 131 patients were included in the study out of which 23 (18%) were
males and 108 (82.4%) were females. Mean age was 57.57 ± 13.09 years. Mean IOP at baseline was 16.16 ±
2.52 mm Hg which increased to a maximum of 44 mm Hg at 5 minutes after injection in 108 eyes (82.4%), p =
0.005 (≤0.05). At 30 minutes the IOP had fallen back to normal in 94 eyes (71.7%), p = 0.081. IOP rise was not
significantly correlated to gender, age, hypertension and asthma at any interval (p value > 0.05). However, IOP
rise was significantly correlated in diabetic patients at 30 minutes.
Conclusion: Significant IOP elevation has been observed after intravitreal bevacizumab in immediate postinjection period which warrants the monitoring of IOP in this critical period to avoid serious blinding complications.
Key Words: Bevacizumab, Vascular endothelial growth factor, Intraocular pressure, Goldmann applanation
tonometer.
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INTRODUCTION
Retinal vascular disorders have been listed among the
leading causes of irreversible blindness in developed
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as well as developing countries.1 Retinal hypoxia is the
main initiating event resulting in release of vascular
endothelial derived growth factor (VEGF) and
pathological neovascularization with eventual
catastrophic vascular leakage and anatomical
disruption of retina, leading to visual deterioration.2 In
the past, laser photocoagulation had been broadly
utilized but the visual benefits were less encouraging.
The advent of intravitreal anti-VEGF injections in
early 21st century led to a paradigm shift in the
treatment of retinal vascular disorders owing to their
efficacious profile in terms of visual improvement.3
412

Rabeeah Zafar, et al

Pegabtanib was the first anti-VEGF agent approved for
intravitreal injection followed by ranibizumab and
aflibercept with robust efficacy profile.4 They are in
wide practice worldwide under different treatment
regimens.5 Trials for newer anti-VEGFs are
underway.6
Bevacizumab is a recombinant humanized full
length
monoclonal
antibody
which
blocks
angiogenesis by inhibiting VEGF isoforms. Its off
label use has been widely carried out in
ophthalmological practice since 2005; although it was
initially devised for systemic treatment of metastatic
colorectal cancer via intravenous route.7 The
efficiency profile of bevacizumab is comparable to
ranibizumab (Comparison of Age-related Macular
Degeneration Treatments Trials research group) but its
economic benefits are more being a cost effective
substitute, hence it offers a better treatment option for
a developing country like Pakistan.8 Despite an
efficacious
treatment
modality,
its
ocular
complications are very serious and can potentially
result in vision loss.9,10 Of these, IOP elevation is the
most frequently reported complication. This elevated
IOP can affect vascular supply of optic nerve by
elevating pressure gradient across lamina cribrosa and
can damage it, resulting in irreversible blindness.
The rationale of our study was to demonstrate
statistically conclusive IOP changes after intravitreal
bevacizumab (IVB) injection. Moreover, to assess the
outcome of influence of systemic disorders in terms of
IOP changes after bevacizumab. Very inadequate local
data is present in this regard. Hence, it would be a
valuable source of information to compare statistics in
Pakistani population and help ophthalmologists to
modify the protocols regarding IOP monitoring after
intravitreal bevacizumab. The objective of this study
was to evaluate effect of intravitreal bevacizumab on
IOP changes in immediate post-injection period.

METHODS
This interventional case series was conducted at
Ophthalmology Department, Fauji Foundation
Hospital, Rawalpindi from January, 2019 to July,
2019. Sample size was calculated using WHO
calculator. A total of 131 patients were recruited from
outdoor patient department using non probability
consecutive sampling. Both genders were included
between 15 – 80 years of age. Patients suffering from
retinal pathologies and suitable for intravitreal
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bevacizumab were included. Systemic diseases like
diabetes mellitus, hypertension and asthma were also
considered in the data as an effect modifier for IOP
change. Exclusion criteria consisted of any history of
previous intravitreal injection, glaucoma, ocular
trauma, and active ocular surface infections. Study was
approved by institutional ethical review committee.
Informed consent was taken from the patients.
Standard
pre-injection
ophthalmological
examination was conducted. Baseline IOP was taken 5
minutes before giving injection using Goldmann
Applanation Tonometer (AT 900 Haag-Streit) in the
sitting position. Injection was given in minor operation
theatre under standard sterile conditions. Topical
proparacaine hydrochloride 0.5% was instilled thrice,
1 minute apart. It was followed by instilling 5%
povidone-iodine in cul-de-sac for 3 minutes. A dose of
1.25 mg/0.05 ml bevacizumab (Avastin® by Roche
Pakistan Ltd) was injected through pars plana
according to phakic status of each eye by the same
surgeon in all cases. After giving injection, IOP was
recorded at 5 and 30 minutes in each eye. Normal IOP
range was 11 – 21 mm Hg and 22 mm Hg and above
was considered an IOP rise. Standard post-injection
ophthalmic examination was done. All patients having
IOP rise of > 30 mm Hg after 30 minutes of injection
were kept under observation with serial IOP
monitoring and were dealt according to standard
ophthalmic emergency protocol in order to lower IOP
within safer range. Patients were prescribed topical
ofloxacin 0.3% four times a day for 5 days. Data was
recorded in a predesigned proforma.
Data analysis was done using Statistical Package
for the Social Sciences (SPSS) version 21.0.
Frequency and percentages were calculated for
qualitative variables like gender and IOP rise. Mean
and standard deviation were calculated for quantitative
variables like age. Moreover, age, gender, diabetes
mellitus, hypertension, asthma were controlled by
stratification. To see correlation of IOP changes with
these factors, chi-square test was applied with
confidence interval of 95% and was considered
significant if p value was ≤ 0.05.

RESULTS
Out of 131 patients (131 eyes) recruited in the study,
108 were females (82%) whereas rest were males
(18%). Average age of the patients was 57.57 ± 13.09
years with minimum age being 20 years and maximum
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being 78 years. In 81 patients, injections were given in
left eye (61.8%) and in 50 patients in the right eye
(38.2%). Majority of the injected eyes had a diagnosis
of diabetic retinopathy (as mentioned in Figure 1).

minutes IOP had a statistically significant relation in
diabetic patients i.e. p value = 0.006.
Table 1: Comparison of IOP at baseline, 5 minutes and 30
minutes
with
Age,
Gender,
Diabetes,
Hypertension, Asthma. (IOP = intraocular
pressure in millimeters of mercury (mmHg, N =
No. of patients).

Age

Gender

Diabetes
Mellitus

Fig. 1: Distribution of Retinal Disorders among Sample Population.

Mean IOPs and standard deviations for each tested
variable are presented in Table 1. Mean IOP at
baseline was 16.16 ± 2.52 mm Hg, with maximum
being 24 mm Hg. At 5 minutes post-injection, IOP rise
(≥ 22 mm Hg) was noted in 108 eyes (82.4%).
Maximum IOP recorded was 44 mm Hg, while mean
IOP was 27.44 ± 5.66 mm Hg. There was a
statistically significant correlation between IOP at
baseline and 5 minutes post-injection, applying chisquare test with p value = 0.005 (≤ 0.05).
At 30 minutes post-injection, mean IOP was 19.97
± 3.95 mm Hg with maximum IOP recorded being 36
mm Hg. Statistically, an insignificant correlation was
present between baseline IOP and IOP at 30 minutes
with p value = 0.081 (> 0.05). (Please see Table 2).
Diabetes mellitus was present in 86 (65.6%)
patients and IOP rise was noted in 69 (63.9%) and 31
(83.8%) eyes at 5 and 30 minutes, respectively.
Statistically there was no difference in IOP at baseline
and 5 minutes (p = 0.251 and 0.358). However, at 30
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Hypertension

Asthma

IOP

Groups

N

Mean

Std.
Deviation

At
baseline
At 5
mins
At 30
mins
At
baseline
At 5
mins
At 30
mins
At
baseline
At 5
mins
At 30
mins
At
baseline
At 5
mins
At 30
mins
At
baseline
At 5
mins
At 30
mins

15 – 50
51 – 80
15 – 50
51 – 80
15 – 50
51 – 80
Male
Female
Male
Female
Male
Female
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

34
97
34
97
34
97
23
108
23
108
23
108
86
45
86
45
86
45
107
24
107
24
107
24
8
123
8
123
8
123

15.76
16.30
26.38
27.80
19.03
20.30
16.43
16.10
27.57
27.41
20.35
19.89
16.38
15.73
27.84
26.67
20.56
18.84
16.03
16.75
27.55
26.92
19.85
20.50
16.88
16.11
28.00
27.40
20.12
19.96

2.62
2.48
4.68
5.94
2.44
4.32
2.01
2.61
5.48
5.72
4.37
3.88
2.77
1.90
6.19
4.42
4.38
2.67
2.53
2.40
5.77
5.20
4.10
3.25
0.641
2.59
6.65
5.62
2.94
4.02

Among 131 patients, 107 (81.7%) had
hypertension. IOP at baseline, 5 minutes and 30
minutes post-injection was not significantly correlated
among hypertensive patients (p = 0.471, 0.641, and
0.540 respectively). Only 8 (6.1%) patients in our data
had asthma. IOP change was not significantly related
among them (p value > 0.05). Similarly, IOP changes
among gender and age groups were not significantly
related at baseline, 5 minutes and 30 minutes (p =
0.209, 0.219, 0.443, and p = 0.294, 0.987, 0.111,
respectively). Therefore, none of them were proven to
be an effect modifiers regarding IOP rise based on chisquare test.
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Table 2: Stratification of IOP at Baseline with 5 Minutes
and 30 Minutes.
IOP at
Baseline

Comparison
of IOP at
11 – 21
baseline and 5
minutes
Rise
( ≥ 22)
Total

Comparison
of IOP at
baseline and
30 minutes

IOP at
baseline
11 – 21
Rise
( ≥ 22)
Total

IOP at 5 Minutes
Rise
11 – 21
(≥ 22 )
19
105
82.6% 97.2%
4
3
17.4% 2.8%
23
108
IOP at 30
minutes
Rise
11-21
(≥ 22)
91
33
96.8% 89.2%
3
4
3.2%
10.8%
94
37

Total

pvalue

124
94.7%
7
0.005
5.3%
131
Total

pvalue

124
94.7%
7
0.081
5.3%
131

DISCUSSION
This study was conducted to investigate safety profile
of bevacizumab based on severity of IOP rise in postinjection period. The authors were able to demonstrate
that IOP rise was significantly high as early as 5
minutes post-intravitreal injection with maximum
recording being 44 mm Hg. This high IOP potentially
can result in sight-threatening event like central retinal
vein occlusion.11 International literature well supports
the observation of IOP spike after the drugs are
introduced into the vitreous, be it anti-VEGFs, steroids
or antibiotics.12,13 Among anti-VEGFs, bevacizumab
has a tendency to raise IOP more as compared to other
agents.14 Lemos-Reis et al. assessed IOP trends after
intravitreal bevacizumab and reported very high IOPs
of > 50 mm Hg in 32% eyes. However, they did not
reveal post-injection time at which such high IOP was
recorded.15 Gismondi et al. observed IOP rise of > 30
mm Hg in 89% eyes as early as 5 seconds of
intravitreal injection.16
Although exact mechanism of IOP rise after
intravitreal injection is unknown. Some researchers
have proposed that IOP elevation occurs due to
temporary increase in vitreous volume, which is
usually brief and no intervention like anterior chamber
paracentesis is needed to lower IOP.17 However,
Soheilian et al. suggested that intravitreal injections
can result in significant IOP spikes and retinal nerve
fiber loss in post-injection period. They had proven the
efficacy of anterior chamber paracentesis in their
randomized clinical study to lower this spike and
hence, preventing the eventual nerve damage.18
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Another possible mechanism of post-injection IOP
spike could be multiple intravitreal injections.
Falkenstein et al. supported this hypothesis by
observing higher and prolonged IOP elevations in eyes
with multiple previous injections.19 Moreover,
multiple injections are also a risk factor for long term
IOP elevation, and thus necessitating the need of early
glaucoma surgery.20 Our study excluded patients with
history of multiple previous injections and could not
enlighten the effect of multiple injections on IOP
trends.
Adverse events after intravitreal anti-VEGFs are
under investigation since their revolutionary
breakthrough and pricing advantages. Researchers all
over the world are devising techniques to lower this
expected IOP spike precluding ocular complications.
Qureshi et al. studied IOP trends after intravitreal
bevacizumab and also demonstrated the effect of preinjection ocular decompression at injection site on IOP
rise by randomizing 100 eyes into 2 groups (IVB after
decompression and IVB only).21 They observed a
significant IOP rise in each study group. However,
IOP rise in decompression group was less as compared
to IOP in IVB only group and hence demonstrated the
beneficial effects of this procedure in lowering the IOP
spike in early post-injection period.21 Some
researchers emphasize the need of antiglaucoma drugs
before and after intravitreal injections. Some favour
the protective role of post injection vitreous reflux in
lowering IOP spikes.15 Kim et al. proposed that eyes
having glaucoma took longer to lower the IOP after
injection due to already compromised outflow tracts.22
Our study excluded glaucomatous eyes to avoid any
confounding effect on IOP.
The strength of our study is the demonstration of
effect of systemic diseases on IOP changes in postinjection period. The correlation of vascular disorders
like diabetes and hypertension is well established with
glaucoma. However, evidence of their role in IOP
changes after intravitreal bevacizumab is lacking in
non-glaucomatous population. In our study, diabetes
has proven to have a statistically positive correlation
with IOP rise at 30 minutes post injection (p < 0.05).
In our study, despite the pressure rise in majority
of eyes, IOP fell within a safer range (< 21 mm Hg) in
two-third of the patients after 30 minutes of injection.
These studies along with ours, gave an impression that
IOP spike is must after intravitreal bevacizumab and is
strongly related to the time at which IOP measurement
is made, the greatest rise being observed shortly after
Pak J Ophthalmol. 2020, Vol. 36 (4): 412-417
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injection. However, it is reassuring that IOP returned
to normal or near-normal levels within 30 to 60
minutes postinjection.

6.

7.

The limitation of our study is that it was limited a
single center. Further multicenter studies are required
to assess the results in a larger population
8.

CONCLUSION
This study positively contributes to clinical
observation of significant IOP elevation after
bevacizumab injection in immediate post-injection
period. It may aid clinicians in improving and revising
the protocols of serial IOP monitoring after intravitreal
injections. The authors feel a strong need to further
investigate the safe strategies to lower imminent IOP
spikes. Moreover, the positive effect of diabetes
mellitus on IOP elevation needs to be further
investigated.
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