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ABSTRACT 

Background: Bevacizumab is a monoclonal antibody that binds to all 

kinds of vascular endothelial growth factor (VEGF) and is successfully 

used as a systemic drug in treatment of cancers.
[1] 

Several previous 

studies have revealed the usefulness of the intravitreal injection of 

bevacizumab in treatment neovascularization and macular edema 

secondary to several eye diseases.
[2-11] 

Purpose: To point out the 

indications and assess short-term outcome of bevacizumab intravitreal 

injection at Regional Referred Eye Hospital in Madinah Area, Saudi 

Arabia. Methods: The study included 59 eyes of the studied patients 

submitted to intravitreal injection of bevacizumab at Regional Referred 

Eye Hospital in Madinah Area, Saudi Arabia, during the period from 

June to December 2015. At baseline, visual acuity and optical coherencetomography (OCT) 

were measured and data sheet was filled for each studied patient. The outcome variables in 

terms OCT thickness in micrometers and visual acuity were measured three months after 

injection. The data were analyzed by appropriate statistical tests. Results: Of the 59 studied 

eyes, the majority 35 (59.3%) were diagnosed as diabetic macular edema (DME), 9 (15.3%) 
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as proliferative diabetic retinopathy (PDR), 5 (8.5%) as combined PDR and vitreous 

hemorrhage (VH), 4 (6.8%) as combined DME and PDR, 2 (3.4%) as choroidal 

neovascularization (CNV)secondary to age-related macular degeneration, 2 (3.4%) as 

macular edema secondary to central retinal vein occlusion (CRVO), 1 (1.7%) as macular 

edema secondary to branch retinal vein occlusion (BRVO) and 1 (1.7%) as neovascular 

glaucoma. Compared to baseline mean OCT thickness, there was a statistically significant 

decrease in mean OCT thickness measured three months after injection. It was markedly 

decreased in patients aged ≤ 60 years (54.2%), male patients (37.2%), type II diabetics (52.5), 

best corrected visual acuity of ≥ 0.1 (45.7%), non-hypertensive (42.3%), and those with DME 

(38.9%), with PDR (8.4%), with PDR and VH (8.4%) and those with DME and PDR (6.7%) 

more than 10%. Moreover, the visual acuity was improved in 9 (43%) out of 21 eyes with 

baseline visual acuity < 0.1 Decimal. Conclusions: Diabetic macular edema was the 

commonest indication followed by proliferative diabetic retinopathy. In addition, the study 

confirms the accumulating evidence of the usefulness and short-term efficacy of intravitreal 

injection of bevacizumab. The study suggests the need for further investigations with larger 

multicenter randomized studies in our region and a longer follow up to verify if this 

improvement is sustainable or not. However, the major concern is the need for increasing 

awareness about the importance of diabetes control and its impact in our region. 
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INTRODUCTION 

Bevacizumab is a monoclonal antibody that binds to all kinds of vascular endothelial growth 

factor (VEGF) and is successfully used as a systemic drug in the treatment of cancers.
[1]

 

VEGF is known to have a pivotal role in the process of neovascularization and increasing 

vascular permeability in diabetic eyes.
[2] 

Apart from laser photocoagulation, which is the 

primary treatment modality, intravitreal injection of bevacizumab was used widely in 

treatment of various types of macular edema. Several previous studies have revealed the 

usefulness of the procedure in decreasing macular edema secondary to central retinal vein 

occlusion, fibrovascular proliferation secondary to proliferative diabetic retinopathy (PDR), 

and choroidal neovascularization (CNV) secondary to age-related macular degeneration and 

secondary to vogt-koyanagi-harada syndrome (VKH).
[3-12] 

  

In animal studies, no toxicity was noted following intravitreal bevacizumab injection in 

albino rabbit retina at different concentrations up to 2.5 mg.
[13] 

In human studies, however, 
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some rare systemic and ocular complications have been reported. The systemic complication 

included increase in blood pressure, followed by cerebrovascular accidents and myocardial 

infarction.
[14]

 Endophthalmitis, a severe ocular complication, was also reported in previous 

studies.
[15] 

The prognostic value of patients' characteristics such as age, gender, and best-

corrected visual acuity (BCVA) at baseline were analyzed in other studies.
[16-18] 

These 

studies identified young age, male gender, and good BCVA at baseline as favorable 

prognostic factors.  

 

Although the wide indications of use of intravitreal bevacizumab injections, in the Saudi 

literature there was no overall collective indications of the usefulness of this intravitreal drug 

for variety indications. From this point of view, the present study aimed to point out the 

collective and frequent indications of intravitreal bevacizumab and assessing the short-term 

outcome of patients treated with intravitreal Bevacizumab injections at the regional referred 

eye Hospital in Madinah Area, Saudi Arabia. 

 

METHODS 

The present follow up study included 59 eyes of the studied patients submitted to intravitreal 

injection of bevacizumab at regional referred Eye Center of Ohoud Hospital in Madinah 

Area, Saudi Arabia during the period from June to December 2015. All patients who met the 

inclusion criteria at Eye Center of Ohud Hospital of both genders came for their first 

intravitreal bevacizumab injection and aged more than 18 years were eligible for the study. 

The exclusion criteria included, patients having bleeding disorder, active ocular infection, 

previous history of intravitreal bevacizumab, recent myocardial infarction, pregnancy and 

previous history of laser photocoagulation. 

 

The visual acuity and optical coherence tomography (OCT) were measured and data sheet 

was filled at the baseline (one week before bevacizumab injection). OCT was done on 

Topcon 3D OCT 2000(picture angle 45 degrees with an in-depth resolution of 5 micrometer) 

prior to procedure using the Cirrus HD-OCT device to assess the macular thickness. 

Intravitreal injection of 1.25 mg/0.05ml of bevacizumab was injected 3.5-4mm from limbus 

under local anesthesia by the Doctor in charge. Post procedure OCT was done on all studied 

patients three months after injection and the final outcome was determined on the basis of 

macular thickness in micrometers. Visual acuity was also measured. 
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DME was defined as retinal edema or hard exudates within 500micrometers of the center of 

macula, retinal edema one disc diameter or larger, any part of which was within one disc 

diameter of center of macula as evaluated on OCT.
[20]

  

 

All data analyses were done using statistical analysis system (SAS) software package.
[19]

 The 

data were presented as mean ± SD for continuous variables and frequencies and percentages 

for categorical variables. The mean OCT diameters were compared before and after 

bevacizumab injections using paired t test. In order to compare the the percent reduction in 

the thickness of OCT, three months following injection of bevacizumab, among the studied 

patients, chi square, Fischer exact and McNemar tests were used as appropriate. P value ≤ 

0.05 was considered as an indicator of statistically significant difference. 

 

Ethical consideration was taken to ensure the confidentiality and privacy of the collected 

data. Written consent was taken from all studied patients. Patients who were mentally not 

able to give consent and those refused to participate were excluded from the study. Deanship 

of Scientific Research Ethics Committee at Taibah University, Madinah, Saudi Arabia, 

approved the study protocol.  

 

RESULTS  

The study analyzed data from 59 eyes of the studied patients. The mean age of the patients 

was 56.7 ± 10.9 years, of them 78% were ≤ 60 years old. More than one half of them (55.9%) 

were male. The majority of the studied patients (79.7%) were type II diabetic patients. Less 

than half of patients were hypertensive (39%). Of the studied subjects the majority, 35eyes 

(59.3%) were diagnosed as diabetic macular edema (DME), 9 eyes (15.3%) as proliferative 

diabetic retinopathy (PDR), 5 eyes (8.5%) as combined PDR and vitreous hemorrhage (VH), 

4 eyes (6.8%) as combined DME and PDR, 2 eyes (3.4%) as choroidal neovascularization 

(CNV) secondary to age-related macular degeneration (ARMD), 2 eyes (3.4%) as macular 

edema secondary to central retinal vein occlusion (CRVO), 1 eye (1.7%) as macular edema 

secondary to branch retinal vein occlusion (BRVO) and 1 eye (1.7%) as neovascular 

glaucoma. The mean OCT macular thickness for all studied patients at their baseline was 

425.2 ± 168.9 micrometers. Also, the baseline of best corrected visual acuity (≥ 0.1 Decimal) 

was found in 64.4% of the studied patients (table 1). 
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Table. 1. Characteristics of studied patients. 

Characteristics* N= 59 

Age in years, mean ± SD (Range)  56.7 ± 10.9 (24-80) 

Age in categories  

≤ 60 years 

> 60 years  

 

46 (78.0) 

13 (22.0) 

Patients' sex 

Male 

Female 

 

33 (55.9) 

26 (44.1) 

Diabetes mellitus 

No 

Type I 

Type II 

 

4 (6.8) 

8 (13.5) 

47 (79.7) 

Hypertension 

No 

Hypertension 

 

36 (61.0) 

23 (39.0) 

Eye diseases 

DME 

PDR 

PDR + VH 

DME + PDR 

CNV 

Macular edema secondary to CRVO 

Macular edema secondary to BRVO 

NV glaucoma 

 

35 (59.3) 

9 (15.3) 

5 (8.5) 

4 (6.8) 

2 (3.4) 

2 (3.4) 

1 (1.7) 

1 (1.7) 

OCT in micrometers before injection, mean ± 

SD (Range)  

425.2 ± 168.9 

(137-862) 

Visual acuity on presentation 

≥ 0.1 

< 0.1 

 

38 (64.4) 

21 (35.6) 

*Data are presented by mean ± SD or by n (%). 

  

Table. 2. Comparison of mean OCT thickness before and after Bevacizumab injection 

by patients' characteristics: three months follow up. 

P value After 3
 
months Before injection Patients' characteristics 

0.04* 370.5 ± 143.7 425.2 ± 168.9 All studied patients (n=59) 

 

0.03* 

0.20 

 

349.5 ± 162.7 

435.2 ± 117.7 

 

421.7 ± 156.5 

468.2 ± 108.6 

Age categories 

<60 years 

≥ 60 years 

 

0.01* 

0.19 

 

337.7 ± 122.6 

369 ± 152.9 

 

422.3 ± 164.5 

441.7 ± 181.7 

Patients' sex 

Male 

Female 

 

0.43 

0.14 

0.28 

 

515. ± 133.1 

304.4 ± 205.7 

385.1 ± 148.3 

 

668.3 ± 148.7 

443.6 ± 188.9 

410.6 ± 159.1 

Diabetes mellitus 

No 

Type I 

Type II 

   Hypertension 
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0.21 

0.25 

368.1 ± 157.2 

410.8 ± 158.5 

407.3 ± 150.2 

465.5 ± 201.3 

No 

Hypertension 

 

0.01* 

0.15 

0.28 

0.08 

0.95 

0.04* 

0.03* 

0.04* 

 

317.3 ± 116.3 

459.5 ± 163.4 

337.8 ± 197.3 

203.2 ± 37.1 

559.5 ± 48.7 

369.5 ± 177.2 

515.6 ± 133.1 

465.2 ± 80.5 

 

421.8 ± 154.2 

507 ± 181.4 

96.0 ± 214.6 

381.7 ± 180.8 

624.5 ± 47.3 

453.9 ± 186.3 

668.3 ± 148.7 

513.2 ± 85.2 

Reasons 

DME 

PDR 

PDR + VH 

DME + PDR 

CNV 

Macular edema CRVO 

Macular edema BRVO 

NV glaucoma 

 

 

0.04* 

 

358.9 ± 152.0 

446.1 ± 154.6 

 

400.9 ± 152.1 

500.4 ± 195.7 

Visual acuity 

≥ 0.1 

< 0.1 

*Significant 

 

Table 2 compared the mean OCT thickness of the studied patients before and after 

Bevacizumab injection by their characteristics. Statistically significant difference was 

detected between the mean OCT thickness before and after injection among all studied 

patients (p= 0.04). Also, a significant reduction in the mean OCT thickness after 

Bevacizumab injection was observed among patients less than 60 years (P= 0.03), and male 

patients (p= 0.01). Examining patients by the reason of Bevacizumab injection, the mean 

OCT thickness was decreased after Bevacizumab injection for studied reasons and did show 

statistically significant differences among patients presented with DME, Neovascualr 

glaucoma, Macular edema secondary to BRVO, and among those patients presented with 

Macular edema secondary to CRVO. Patients with best corrected visual acuity of ≥ 0.1 

Decimal, showed significant decrease in the macular thickness after injection(p=0.04). 

 

Table 3: Reduction in OCT thickness after Bevacizumab injection by patients' 

characteristics: three months follow up. 

P value 
≤ 10 % 

n (%) 

>  10 % 

n (%) 
Patients' characteristics 

- 18 (30.5) 41 (69.4) All studied patients (n=59) 

0.98 

 

14 (23.7) 

4 (6.7) 

 

32 (54.2) 

9 (15.2) 

Age categories 

≤60 years 

> 60 years 

0.59 

 

11 (18.6) 

7 (11.8) 

 

22 (37.2) 

19 (32.2) 

Patients' sex 

Male 

Female 

0.45 

 

1 (1.6) 

1 (1.6) 

16 (27.1) 

 

3 (5.0) 

7 (11.8) 

31 (52.5) 

Diabetes mellitus 

No 

Type I 

Type II 
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0.99 

 

11 (18.6) 

7 (11.8) 

 

25 (42.3) 

16 (27.1) 

Hypertension 

No 

hypertension 

0.25 

 

12 (20.3) 

4 (6.7) 

0 (0.0) 

0 (0.0) 

1 (1.6) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

 

23 (38.9) 

5 (8.4) 

5  (8.4) 

4 (6.7) 

1 (1.6) 

2 (3.3) 

1 (1.6) 

1 (1.6) 

Reason 

DME 

PDR 

PDR + VH 

DME + PDR 

CNV 

Macular edema secondary to 

CRVO 

Macular edema secondary to 

BRVO 

NV glaucoma 

0.72 

 

11 (18.6) 

7 (11.8) 

 

27 (45.7) 

14 (23.7) 

Visual acuity 

≥ 0.1 

< 0.1 

 

Table 3 presented the percent reduction in the macular thickness of OCT following injection 

of bevacizumab at three months follow up. Macular thickness after three months of injection 

was decreased. In the eyes of the studied patients with decreased macular thickness, there 

were 41 eyes (69.4%) with ≥10% decrease in macular thickness, 18 eyes (30.5%) with < 10% 

decrease in macular thickness. 

 

Although, there were no statistically significant differences in the percent reduction, the 

higher proportion of eyes with > 10% macular thickness reduction was among patients aged ≤ 

60 years (54.2%), male patients (37.2%), type II diabetics (52.5), best corrected visual acuity 

of ≥ 0.1 (45.7%), non-hypertensive (42.3%), and those with DME (38.9%). The patient 

presented with neovacular glaucoma in this study showed more than 10% reduction in 

macular thickness after Bevacizumab injection. 

 

 
Figure 1: Comparison of visual acuity before and after Bevacizumab injection: Three 

months follow up. 

≥ 0.1 

< 0.1 
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Table 4: Comparison of visual acuity before and after Bevacizumab injection: three 

months follow up. 

P value 
After injection 

n (%) 

Before injection 

n (%) 
Visual acuity 

0.01* 

46 (78.0) 38 (64.4) ≥ 0.1 

13 (22.0) 21 (35.6) < 0.1 

59 59 Total 

*significant  

 

Figure1, Table 4 showed comparison of patients' visual acuity before and after bevacizumab 

injection. Out of the studied 59 eyes of the studied patients, there were 38 eyes (64.4) with 

best corrected visual acuity of ≥ 0.1 Decimal at baseline. After injection, the frequency of 

eyes with best corrected visual acuity was significantly increased (p=0.01) to reach 46 eyes 

(78%). Paired analyses of the above mentioned figured was revealed that 9 (43%) out of 

studied 21 eyes with baseline visual acuity <0.1 were improved. Meanwhile only one eye 

(7.7%) of the studied 38 eyes with baseline visual acuity ≥ 0.1 was deteriorated. 

  

DISCUSSION 

The present case series follow up study included 59 eyes of the studied patients attending 

Ohoud Hospital, Madinah, Saudi Arabia; 35 eyes were diagnosed with DME, 9 with PDR, 5 

with PDR and VH, 4 with DME and PDR, 2 with CNV secondary to ARMD, 2 with Macular 

edema secondary to CRVO, 1 with Macular edema secondary to BRVO and 1 with 

neovascular glaucoma. All cases were submitted to intravitreal injection of bevacizumab at 

eye center of Ohoud hospital, Madinah, Saudi Arabia during six-months study period from 

June to December 2015. Neither systemic nor ocular complications were seen in all studied 

patients during the study period. Absence of complications in this study was also noted in 

similar previous studies.
[20,21] 

On the other hand, a large uncontrolled clinical study included 

4303 patients has reported cardiovascular and cerebrovascular complications in 18 patients, 

and bacterial endophthmilitis in 7 patients.
[15] 

In that study, however, the used inclusion and 

exclusion criteria were not so coherent that the potential risk of complications would not be 

prevented. In our and other similar studies, however, many patients with suggested risk of 

developing such complications were excluded, and all injection procedures were done under 

complete aseptic conditions. 

 

The study findings revealed significant reduction in mean central macular thickness from 

425.2 to 365.5 micrometers. Similar significant reduction in macular thickness was also 
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reported in many studies. In one study, the central retinal thickness showed a considerable 

reduction from 498.9 at baseline to 370.4 micrometers at one month follow-up.
[22] 

In another 

study carried out by Arevalo et al.
[21]

 The mean central macular thickness by OCT, among the 

studied 88 patients, was found to decrease from 387.0 at baseline to 275.7 at end of 16 weeks 

follow-up period. The mean decreases in central macular thickness after single intravitreal 

injection of 1.25mg of bevacizumab noticed after one month was about 61.4 ± 33.2 

micrometers.
[22]

 In our study, the mean difference was very like that reported in the previous 

study. It was 59.7 ± 32.5.   

 

In our study, stratified analysis by patients' characteristics were also performed and revealed 

significant reduction in the mean macular thickness after bevacizumab injection among 

patients less than 60 years, and male patients, and those with best corrected visual acuity at 

baseline ≥ 0.1. These findings coincide with that reported in many previous studies
[16-18]

, and 

confirm the accumulating literature that young age, male gender and best corrected visual 

acuity at baseline as the most important prognostic factors after intravitreal injection of 

bevacizumab. Stratified analysis by reason of injection showed statistically significant 

reduction in the mean macular thickness among patients presented with DME, Macular 

edema secondary to BRVO, Neovascular glaucoma and among those patients presented with 

Macular edema secondary to CRVO. These findings were also reported in previous similar 

studies.
[17,18] 

 

The study findings found that 41 eyes showed ≥ 10%, and 18 eyes showed < 10% decrease in 

macular thickness. Ateeq et al.
[20]

 in their study included 54 patients who were submitted to 

intravitreal injection of bevacizumab, 43 Eyes (79.6%) showed ≥ 10% decrease in macular 

thickness from pre-injection thickness, 10 Eyes (18.5%) showed < 10% decrease macular 

thickness post operatively after one month. 

 

Macular thickness reduction, three months after bevacizumab, was analyzed in the present 

study by patients' diagnosis. More than ten percent reduction in macular thickness was found 

in 23 (38.9%) out of 35 DME patients, 5 (8.4%) out of 9 patients with PDR, and 5 (8.4%) out 

of 5 patients presented with PDR and VR, and 4 (6.7%) out of 4 patients with DME and 

PDR. The use of bevacizumab with success in treatment of diabetic macular edema is very 

beneficial for diabetic patients. DME is one of the major complications, leading to 

irreversible visual loss among diabetic patients, and up to 10% of diabetics develop it during 

their lifetime.
[23] 

According to the Early Treatment Diabetic Retinopathy Study (ETDRS), 
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focal laser photocoagulation reduces the rate of visual loss by 50% among these patients.
[24]

 

 On the other hand, it is impossible to use complete macular grid laser in patients having 

media opacity like cataract, so there is a great need for an alternative or adjunctive 

treatment.
[20] 

The usefulness of intravitreal injection of bevacizumab in these patients may 

help to reduce visual loss in patients with DME.  

 

The biologically plausibility of the effectiveness of intravitreal injection of bevacizumab in 

treatment of these patients could be explained by the etiologic factor implicated in 

development of macular edema. Vascular endothelial growth factor (VEGF), discovered in 

1989, secreted by normal retinal pigment epithelial cells as result of hypoxia is known to be 

significantly elevated in diabetic eyes
[25,26]

, particularly those eyes with proliferative diabetic 

retinopathy.
[27] 

It is also observed that eyes with heavy macular leakage to have significantly 

higher VEGF concentration compared to eyes with less leakage.
[28] 

Therefore, anti-VEGF 

treatments can be considered as an adjunctive treatment for DME.
[29]

 Bevacizumab is a 

monoclonal antibody that binds to all kinds of VEGF and thus inhibiting its adverse effects.
[1]

 

 

The second studied outcome parameter in this study was the visual acuity. At baseline, there 

were 38 eyes (64.4%) with best corrected visual acuity of ≥ 0.1 Decimal. Three months after 

intravitreal injection of bevacizumab, a significant improvement in patients' best corrected 

visual acuity by about 14% was detected in the studied eyes. Moreover, paired analyses have 

revealed that 9 (43%) out of studied 21 patients with baseline visual acuity < 0.1 Decimal 

were corrected, and only one eye (7.7%) of 38 eyes with baseline visual acuity ≥ 0.1 Decimal 

was deteriorated. Costa et al.
[30]

 have demonstrated significant dose-response changes in best 

corrected visual acuity at 3 months follow-up in their prospective, nonrandomized open-label 

study of 45 patients with ME and subfoveal CNV. The vision improved by +0.3 ETDRS line 

after a dose of 1.0 mg, by +0.6 line after 1.5 mg, and by +1.0 line after 2.0 mg of intravitreal 

injection of bevacizumab. In a case report study, a 69 years old woman with DME underwent 

an intravitreal injection of bevacizumab at a dose of 2.5 mg in her eye. There has been an 

improvement of her visual acuity to 20/400 one month, and 20/200 four months after 

injection.
[31]

 Another recent study has reported a highly significant improvement of visual 

acuity after intravitreal bevacizumab injection. The mean baseline acuity was 20/494 and the 

mean acuity at three months following injection was 20/295.
[32]

 Over the years, many studies 

have documented the highly effective role of anti-VEGF treatment in preserving visual acuity 

in most eyes with proliferative neovascularization and age-related macular denegation.
[33-35]
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In conclusion, the study confirmed the usefulness and short-term efficacy of intravitreal 

injection of bevacizumab in patients with macular edema of different causes, particularly 

those with diabetes. Intravitreal bevacizumab injection was found to significantly reduce the 

central macular edema and to improve the visual acuity of the studied eyes. Selection of 

patients submitted to this procedure is mandatory to obtain these required positive results. 

Apart from its efficacy, intravitreal injection of bevacizumab has also appeared to be 

relatively safe in the short-term with no cases of systemic or ocular complications have been 

reported in this case series follow-up study. 

 

According to our knowledge, this study is the first to assess short-term outcome of 

intravitreal injection bevacizumab injection in Madinah medical centers. Moreover, and 

unlike other similar studies, the present study has stratified all analyses concerning the 

studied outcome parameters by patients' clinical and demographic characteristics. Though the 

above mentioned positive points, the nonrandomized nature of this study prevents any 

estimation of the long-term safety and/or efficacy of the studied procedure. However, the 

study findings are quite promising and suggest the need for further investigations with larger 

multicenter randomized studies. 
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LIMITATIONS 

The study was unable to score one-month OCT and there wasn’t further follow up after three 

months. The OCT results were limited in vitreous hemorrhage. 

 

CONCLUSION  

The study confirms the accumulating evidence of the usefulness and short-term efficacy of 

intravitreal injection of bevacizumab.  

 

FURTHER WORK 

The study suggests the need for further investigations with larger multicenter randomized 

studies and the need for increasing awareness about the importance of diabetes control and its 

impact in our region. 
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