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ABSTRACT
Aims and Objectives: To report a comparison of visual outcomes between patients treated with intravitreal 
ranibizumab and bevacizumab for diabetic macula oedema (DME) in a real-world setting in sub-Saharan Africa.

Methods: A retrospective review of cases files of patients who were treated with either intravitreal ranibizumab or 
bevacizumab for diabetic macular edema in Eye Foundation Hospital Ikeja, Lagos, Nigeria between January 2018, 
and January 2019.

Results: A total of 508 injections were received by 138 eyes of 115 patients within the study year and diabetic 
macular edema accounted for 36 eyes, (26.1%) of the total eyes that received either intravitreal Ranibizumab or 
Bevacizumab.

There were 18 males (50%) and 18 (50%) females. Overall, the mean baseline pre injection BCVA was 0.32 ± 
0.24 (range:0.05-1.0). One hundred and forty-three total injections of either Bevacizumab or Ranibizumab were 
received by the 36 eyes of DME participants. Fifteen eyes (41.7%) received Bevacizumab while 21 eyes (58.3%) 
received Ranibizumab injections. 

At 4 months a larger percentage of eyes (47.6%) that received Ranibizumab had better visual acuities compared 
to (13.3%) eyes that received Bevacizumab. At 6 months, more of the eyes that received Ranibizumab had better 
visual acuities (26.7%) compared to 23.8% that received Bevacizumab. At 9 months, more of the eyes that received 
Ranibizumab had better visual acuities (33.3%) compared to (19%) those that received Bevacizumab. However, 
these differences were not statistically significant. 
Compliance to treatment regime was poor, only 7 eyes of the 36 eyes (19.4%) were compliant, 5 eyes (33.3%) form 
Bevacizumab group and 2 eyes (9.5%) from the Ranibizumab group.

Conclusion: Despite poor compliance, improvements in best corrected visual acuities was achieved and maintained 
with the use of either intravitreal bevacizumab or ranibizumab for diabetic macula edema in a real life setting in 
sub-Saharan Africa. Neither bevacizumab nor ranibizumab showed statistically significant superiority.
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Introduction
Diabetic macula edema (DME) is a leading cause of visual loss 
in diabetic patients. It is estimated that DME affects about 7% of 
diabetic patients [1]. The risk factors for DME are like those for 
diabetic retinopathy and include, duration of diabetes, glycemic 
control, and associated systemic diseases such as systemic 
hypertension and dyslipidemia. Dyslipidemia, however, appears to 
play a more significant rolein DME. Early detection of DR and DME 
through screening programs and appropriate referral for therapy is 
important to preserve vision in individuals with diabetes [1].

Over expression of Vascular endothelial growth factor (VEGF) 
can lead to vision loss due to angiogenesis and vascular 
hyperpermeability. Anti-VEGF drugs such as bevacizu- mab 
(off-label) and ranibizumab (licensed) have been widely used 
by ophthalmologists for treating DME since 2006 [2,3]. More 
recently, Aflibercept has also become available. All three drugs 
have similar pharmacokinetics and have been found to be effective 
and safe for treating DME [4-6]. A major short coming to use, 
however, is cost. Most patients are unable to afford the clinically 
approved ranibizumab and aflibercept and as a result, off label use 
of bevacizumab is very common. Other challenges like poor access 
to healthcare and shortage of ophthalmologist [7] in sub-Saharan 
Africa also affect the overall uptake of antivegf medications. 

Many clinical trials highlight the effectiveness of intravitreal 
anti vascular endothelial growth factor (VEGF) medications for 
treating macula edema [8,9]. Based on recommendations of an 
expert panel on the use of antivegf for diabetic macula edema, 
patients are usually advised to continue monthly treatment with 
antivegf until visual acuity is stable for 3 consecutive months. This 
leads to patients taking an average of 6 to 7 injections in a year 
[10]. Patients are then placed on monthly reviews and treatment 
is resumed if visual acuity (VA) loss is due to macular edema and 
confirmed by clinical evaluation, optical coherence tomography 
(OCT) or other anatomic assessments [10].

Better results are seen in clinical trials as they are conducted in 
well-controlled environments and are usually well-funded with 
good patient support and counselling [11,12]. These factors are not 
necessarily available in the real world setting especially in resource 
challenged areas of the world as is in sub-Saharan Africa. In our 
study, we seek to report our experience with the use of antivegf 
for treating diabetic macula edema in a real world setting in sub-
Saharan Africa and to compare visual outcomes between the two-
antivegf medications most used during the period under review.

Aims and Objectives
To report a comparison of visual outcomes between patients treated 
with intravitreal ranibizumab and bevacizumab for diabetic macula 
oedema (DME) in a real world setting in sub-Saharan Africa

Methods
A retrospective review of cases files of patients who were treated 
with either intravitreal ranibizumab or bevacizumab for diabetic 
macular edema in Eye Foundation Hospital Ikeja Lagos was done. 
Only one eye of patients who completed an initial 3-month loading 
dose were included. Based on recommendations of an expert panel 
on the use of antivegf for DME, treatment protocol was to continue 
monthly treatment with antivegf until visual acuity is stable for 
3 consecutive months. Included patients received 1.25mg of 
intravitreal bevacizumab or 0.3 mg intravitreal ranibizumab in 
the theatre with full sterile procedures observed. Patients were 
considered compliant if they accepted and received intravitreal 
antivegf injections according to the protocol (until visual acuity is 
stable for 3 consecutive months). Visual acuities were expressed as 
decimal of Snellen acuity values. Eyes that received injections as 
recommended in the protocol above (monthly injections until visual 
acuity is stable for 3 consecutive months) were considered compliant.

Comparison of both medications was made based on changes in 
visual acuity on the Snellen visual acuity chart at 4 , 6 and 9 months 
after starting antivegf injections. Demographics were expressed as 
frequencies and percentages. Statistical analyses were performed 
using IBM SPSS Statistics Version 22 (IBM Corp. Armonk, 
NY, USA). P values less than 0.05 was considered statistically 
significant

Results
A total of 508 injections were received by 138 eyes of 115 patients 
within the study year and diabetic macular edema accounted for 
36 eyes, (26.1%) of the total eyes that received either intravitreal 
Ranibizumab or Bevacizumab.

There were 18 males (50%) and 18 (50%) females. There were 
more right (22 eyes, 61.1%) than left (14 eyes, 38.9%). The mean 
age was 63.47 ± 7.6 years, with a range from 43 years to 84 years. 
The overall mean baseline pre injection BCVA was 0.32 ± 0.24 
(range: 0.05-1.0). One hundred and forty-three total injections of 
either Bevacizumab or Ranibizumab were received by 36 eyes 
for DME. Fifteen eyes (41.7%) received Bevacizumab while 21 
eyes (58.3%) received Ranibizumab injections. Bevacizumab 
accounted for a total of 69 injections received by patients (48.3%) 
while 74 (51.7%) Ranibizumab injections were received. The 
average injection per person per year rate for Bevacizumab was 
4.6 (69/15) while for Ranibizumab was 3.5 (74/21). There was 
an overall significant increase in the mean BCVA following the 
injections. Mean BCVA at 4 month, 6 month and 9 month post 
injection was 0.37 ± 0.23 (p<0.001), 0.41 ± 0.25 (p<0.001), 0.42 ± 
0.25 (p<0.001) respectively. 

A comparison of visual outcome at 4 months, 6 months and 9 
months post injection among patients who had either Bevacizumab 
or Ranibizumab are below:

For eyes that received Bevacizumab, the mean BCVA at baseline, 
4 months, 6 months and 9 months post injection were 0.32 ± 
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0.16, 0.32 ± 0.17 (p<0.001), 0.40 ± 0.24 (p=0.002), 0.44 ± 0.26 
(p=0.029) respectively while in eyes that received Ranibizumab, 
the mean BCVA at baseline, 4 months, 6 months and 9 months 
post injection was 0.33 ± 0.29, 0.40 ± 0.26 (p<0.001), 0.43 ± 0.26 
(p<0.001), 0.41 ± 0.26 (p<0.001) respectively.

At 4 months, 2 of 15 eyes that received Bevacizumab (13.3%) 
had better visual acuities, 11 eyes (73.3%) remained the same 
while 2 (13.3%) had worse visual acuties, while 10 of 21 eyes 
that received Ranibizumab (47.6%) had better visual acuties , 9 
eyes (42.9%) remained the same while 2 (9.5%) had worse visual 
acuities. This showed that a larger percentage of eyes 47.6% 
that received Ranibizumab had better visual outcome compared 
to 13.3% that received Bevacizumab. This difference was not 
statistically significant (p=0.096) Table 1.

At 6 months, 4 of 15 eyes that received Bevacizumab (26.7%) had 
better visual acuities, 9 eyes (60%) remained the same while 2 
(13.3%) had worse visual acuities while 5 of 21 eyes that received 
Ranibizumab (23.8%) had better visual acuities, 15 eyes (71.4%) 
remained the same while 1 (4.8%) had worse visual acuities.

At 6 months, more of the eyes that received Ranibizumab had 
better visual acuities (26.7%) compared to 23.8% that received 
Bevacizumab. However, this difference was not statistically 
significant (p=0.615) Table 1.

At 9 months, 5 of 15 eyes that received Bevacizumab (33.3%) had 
better visual acuities while 10 eyes (66.7%) remained the same, 
none had worse visual acuities while 4 of 21 eyes that received 
Ranibizumab (19%) had better visual acuities, 16 eyes (76.2%) 
remained the same while 1 (4.8%) had worse visual acuities. 
Hence, at 9 months, more of the eyes that received Ranibizumab 
had better visual acuities (33.3%) compared to 19% that received 
Bevacizumab. However, this difference was not statistically 
significant (p=0.463) (Table 1).

Only seven eyes of the 36 eyes (19.4%) were compliant. Among 
eyes that received Bevacizumab injection, 5 eyes (33.3%) were 
compliant while only 2 eyes (9.5%) in the Ranibizumab group 
were compliant. This difference was not statistically significant 
(p=0.075).

Discussion
Diabetic macula edema is a common cause of visual impairment in 
sub-Saharan Africa, an estimated 14.5% of diabetic patients were 
found with maculopathy in a recent study [13]. Our study found 
DME a common indication for use of antivegf, 28.1% (143 out of 
508) of injections given within the study period were for DME. 
Significant overall improvements from baseline BCVA (0.32 ± 
0.24 (range: 0.05-1.0) was seen at 4-month, 6 month and 9-month 
post injection (0.37 ± 0.23 (p<0.001), 0.41 ± 0.25 (p<0.001), 0.42 
± 0.25 (p<0.001) respectively in our study eyes, emphasizing the 
effectiveness of antivegf medications for DME in our study group.

Ranibizumab, bevacizumab and aflibercept, the three main antivegf 
injections available for use in sub Saharan Africa, differ in their 
molecular weight, structure and pharmacokinetics. Bevacizumab, 
was salvaged from proteolytic catabolism and recycled via binding 
to FcRn in endothelial cells, resulting in a long systemic half-life 
of approximately 20 days following intravenous infusion while 
Ranibizumab is a 48 KDa monovalent monoclonal antibody 
fragment, the antigen-binding Fab without the Fc domain. This 
structure was designed to prevent FcRn binding and, therefore, 
shorten its systemic half-life to approximately 2 h after entering 
systemic circulation from the eye and to facilitate distribution across 
all retinal layers to the choroidal vasculature [4]. Ranibizumab 
was specifically designed for intraocular use and is thus approved 
while bevacizumab is used off label. 

Cost considerations and comparable effectiveness are the main 
drivers of continuous use of Bevacizumab [14-16]. In Nigeria over 
190 million Nigerians have no health insurance, as a result 77% of 
total health spending is out-of-pocket compared with an average 
of 37% for other African countries and, 18% world average [17]. 
Hence, like other countries cost is a main driver of the choice 
of antivegf use. Experts identify absence of mandatory health 
insurance and systemic corruption as the main reasons for high 
out of pocket payments. Better funding for health insurance and 
improvement in health policies can help improve coverage of health 
insurance for all Nigerians and improve access to antivegf. [17]. 

Our study compares the outcome of use of either ranibizumab 
or bevacizumab in a tertiary eye hospital in Lagos Nigeria. 
Interestingly out of the 36 eyes that met the inclusion criteria 
21(58.3%) received the more expensive Ranibizumab compared 
to 15(41.7%) that received bevacizumab. The average injections 
per eye in 9 months was 4.6 injections (69/15) for bevacizumab 
and 3.5 (74/21) for ranibizumab. This number of injections is very 
low, when compared to pivotal studies like RISE and RIDE phase 
3 studies with ranibizumab for DME. More than 20 injections 
were given per eye over the 24 months of study [18]. The number 
of injections was low in our study eyes because only 7 eyes of 
the 36 eyes (19.4%) were compliant. Among eyes that received 
Bevacizumab injection, 5 eyes (33.3%) were compliant while 
only 2 eyes (9.5%) in Ranibizumab group were compliant. As 
stated, earlier our treatment protocol was to continue monthly 
injections until visual acuity is stable for 3 consecutive months. 
For our study, we only included eyes that completed the initial 
3 consecutive months of injections. The number of injections 
over a 9-month period in our study was however comparable to 
a mean of 4.5 injections over a period of 14.1 months reported in 
a recent open label extension study of the RISE and RIDE phase 
III trials. Approximately 25% of patients did not require further 
treatment based on protocol-defined re-treatment criteria and 
mean BCVA was sustained or improved in these patients through 
the end of follow-up [19]. Similarly, 95.2% of eyes that received 
ranibizumab and a 100% of eyes that received bevacizumab 
were able to at least maintain their vision at 9 months follow up. 
Figure 1 shows a compliant patient with non-proliferative diabetic 
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Figure 1: Fundus photographs and optical coherence tomographic scans of a compliant patient with non-proliferative diabetic retinopathy and diabetic 
macula edema. Patient was managed with intravitreal ranibizumab with resolution of edema.

BCVA Bevacizumab: ratio of eyes (percentage) Ranibizumab: ratio of eyes (percentage) P value
At 4 months post injection
Better 2/15 (13.3%) 10/21 (47.6%)

P= 0.096The same 11/15 (73.3%) 9/21 (42.9%)
Worse 2/15 (13.3%) 2/21 (9.5%)
At 6 months post injection
Better 4/15 (26.7%) 5/21 (23.8%)

P= 0.615The same 9/15 (60.0%) 15/21 (71.4%)
Worse 2/15 (13.3%) 1/21 (4.8%)
At 9 months post injection
Better 5/15 (33.3%) 4/21 (19.0%)

P= 0.463The same 10/15 (66.7%) 16/21 (76.2%)
Worse nil 1/21 (4.8%)

Table 1: Percentage of study eyes with changes in best corrected visual acuity (BCVA) after intravitreal bevacizumab and ranibizumab.
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retinopathy and diabetic macula edema who was managed with 
intravitreal ranibizumab. Patient had resolution of macula edema 
after the fourth dose and continued until visual acuity was stable 
for three months.

Neither ranibizumab nor bevacizumab showed superiority in 
our group of patients. This is like reports from previous studies. 
A comparative evaluation of DRCR.net studies evaluating the 
effectiveness of ranibizumab, bevacizumab and aflibercept for the 
treatment of DME found all three equally effective for improving 
visual acuity, only in eyes with “worse visual acuity when 
initiating therapy was associated with greater visual acuity benefit 
of aflibercept over bevacizumab or ranibizumab at 1 year after 
treatment (P < .001) [20].

The shortcomings of our study are mainly the small numbers of 
patients and the retrospective design. Due to the small numbers, 
treatment effects may be unduly magnified, however, our sample 
size was due to the uptake of treatment by patients with DME.

Conclusion
Despite poor compliance, improvements in best corrected visual 
acuities was achieved and maintained with the use of either 
intravitreal bevacizumab or ranibizumab for diabetic macula edema 
in a real life setting in sub-Saharan Africa. Neither bevacizumab 
nor ranibizumab showed statistically significant superiority.
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