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ABSTRACT

Purpose: To see the effect of Ranibizumab at 1-monthly and 2-monthly intervals on visual acuity and central
macula thickness among patients with diabetic macular edema, neovascular age-related macular degeneration
and diabetic retinopathy.

Study Design: Retrospective review of clinical record.

Place and Duration of Study: The present study was conducted at four eye centers (Al-Shami Eye Center,
Sudan Eye Center, Makkah Eye Complex and Nor-Aloyon Eye Hospital) located at Khartoum state of Sudan from
January 2021 and June 2021.

Methods: A total of 109 records of patients with diabetic retinopathy, age related macular degeneration and
macular edema were included. They were categorized into 4 groups; group A (wet age-related macular edema
(WAMD, n = 16)), group B (macular edema (ME, n = 32)), group C (proliferative diabetic retinopathy (PDR, n =
31)), and group D (non-proliferative diabetic retinopathy and macular edema (NPDR + ME, n = 30)). All
participants underwent full ophthalmic examination before the injection, at one month and two months after the
injection. Means, standard deviations and frequencies were calculated. ANOVA was used to find any significant
difference between the study groups and the impact of treatment.

Results: Mean age of patients was 57.73 + 10.44 years. There was significant improvement in terms of mean
visual acuity from baseline to third follow up in all study groups, (F (1, 105) = 14.94, P < 0.001), with no significant
differences in this improvement between the study groups, F (1.83, 5.48) =14.6, P = 0.19.

Conclusion: Use of Lucentis has demonstrated a statistically significant reduction in CMT and improvement in
BCVA. However, none of the patients showed a complete resolution of edema at the end of last follow up.
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INTRODUCTION

Neovascular age-related macular degeneration (AMD)
and diabetic macular edema (DME) are major causes

of visual impairment in the elderly population.
Diabetic macular edema (DME) is a common
manifestation of diabetic retinopathy (DR), which is
one of the leading causes of vision impairment in
untreated diabetic patients.” The increased incidence of
DM is causing a rise in total number of patients with
DR worldwide. However, recent developments in
drugs are reducing the prevalence of vision loss caused
by these diseases.*> AMD affects individuals aged 50
years and older leading to irreversible severe
impairment  of  central  vision  (blindness).
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Antiangiogenic therapy with anti-vascular endothelial
growth factor (anti-VEGF) has been shown to reduce
edema, improve vision and prevent further visual loss
in patients with DME, which have replaced laser
photocoagulation as the standard of care for people
with DME.®*" There are many anti-anti-VEGF drugs
used for the treatment of retinal diseases.®*

Two monthly injections of Ranibizumab, while
not significantly increasing vision, may have a role in
preventing visual loss. A multicenter, randomized
study reported that patients treated with a
Ranibizumab treat and extend protocol (T&E) which
required few injections.™ Furthermore, a retrospective,
observational study confirmed that Ranibizumab used
according to T&E protocol vyielded a stronger
improvement in log MAR visual acuity as compared to
the pro re nata (PRN) protocol which required longer
treatment.™

Most of the data available on the use of
Ranibizumab are derived from developed countries.
Very little data are available from developing
countries, especially those in Africa, where the
population is more interested in traditional medicine.™
The current study aimed to assess the effect of
Lucentis (Genentech/Roche), the available brand of
Ranibizumab in Sudan, on visual acuity and central
macula thickness among patients with neovascular
(wet) age-related macular degeneration, macular
edema, and diabetic retinopathy.

METHODS

The present study was conducted at four eye centers
(Al-Shami Eye Center, Sudan Eye Center, Makkah
Eye Complex and Nor-Aloyon Eye Hospital) located
at Khartoum state of Sudan from January 2021 and
June 2021. Patients with diabetic retinopathy, age
related macular degeneration and macular edema were
included. Subjects with other ocular conditions that
expected to interfere with the results of the study were
excluded. Ethical approval was obtained from the
Review Boards of the four ophthalmic centers and the
study was done in accordance with the tenets of the
Declaration of Helsinki.

A total of 109 records that met the inclusion
criteria of the study were included in the study.
Patients were categorized into 4 groups according to
diagnosis; group A (wet age-related macular edema
(WAMD, n = 16)), group B (macular edema (ME, n =
32)), group C (proliferative diabetic retinopathy (PDR,

n = 31)), and group D (non-proliferative diabetic
retinopathy and macular edema (NPDR + ME,
n = 30)).

All  participants underwent full ophthalmic
examination before the injection, at one month and
two months after the injection. Examination results
included in this study were uncorrected visual acuity
(UCVA) and best corrected visual acuity (BCVA)
which was evaluated using a chart projector (Towa
1698-2 Nakano-shin Nagano 383-0013, Japan),
objective refraction (spherical equivalent of refraction,
SER) measured using an auto refracto-keratometer
(Topcon. Auto-Kerato-Refractometer, Japan. KR-
8900) and central macular thickness (CMT) using
optical coherence tomography (OCT Advance Nidek
RS-3000; Nidek Co. Ltd., Gamagori, Japan).

Data were analyzed using the SPSS software for
Windows version 25 (IBM Corporation, Armonk, NY,
USA). Means, standard deviations and frequencies
were used to describe the demographic and clinical
profile of subjects. One way between groups ANOVA
was used to find any significant difference between the
study groups and two-way repeated measures ANOVA
was used to evaluate the impact of the treatment over
the time and within different study groups. P value of
less than 0.05 was considered statistically significant.

RESULTS

Data from records of 109 patients treated by Lucentis
injection were analyzed. Sixteen patients (14.68%) had
wet age-related macular edema (WAMD) categorized
as group A, 32 subject (29.36%) had macular edema

Table 1: Age and gender distribution of different study
groups.

Grou Age Gender
P (Mean + SD) Male (%) Female (%)

/:\:(V]\-/GAMD) 61.38 +7.93 9 (65.25%) 7 (43.75%)
ES\QE ) 55.38 +10.75 20 (62.5%) 12 (37.5%)
ﬁipﬁR) 58.97 +9.88  15(48.4%) 16 (51.6%)
D (NPDR + 0 0
ME) n = 30 57.03 £11.54 13 (43.4%) 17 (56.6%)
Total 0 0

(n = 109) 57.73 £10.44 57 (52.3%) 52 (47.7%)

SD = Standard deviation, n = Number,

WAMD = Wet age-related macular edema,

ME = Macular edema, PDR = Proliferative diabetic retinopathy,
NPDR = Non-proliferative diabetic retinopathy

Pak J Ophthalmol. 2023, Vol. 39 (2): 128-133

129



Mustafa Abdu, et al

Table 2: Mean £ SD of all clinical parameters at baseline, one month post the first injection and two months post the second
injection according to different study groups.

G Baseline One Month Two Months
roup UCVA BCVA SE (D) CMT (um) UCVA BCVA SE (D) CMT (um) UCVA BCVA SE (D) CMT (um)

A(WAMD) 0.12+ 018+ 0.71+ 40150+ 0.12+ 0.18+ 0.60+ 34744+ 0.13+ 0.18+ 029+ 371.75%
n=6 0.06 0.14 2.77 142.41 0.07 0.12 0.27 132.39 0.06 0.13 2.59 124.54
B (ME) 024+ 035+ 182+ 45491+ 026+ 036+ 138+ 42231+ 027+ 039+ 148+ 38593+
n=2 0.24 0.32 2.76 147.33 0.24 0.31 273  140.21 0.21 0.32 2.69 136.56
C (PDR) 0.17+ 033+ 233+ 42597+ 024+ 042+ 210+ 34548+ 025+ 045+ 0.70x 336.58+
n=31 0.14 0.32 1.48 177.88 0.18 0.35 1.27 122.34 0.19 0.36 1.51 116.81
D (NPDR+ 0.28+ 041+ 148+ 466.53+ 029+ 043+ 135+ 410.77 032+ 045+ 135+ 400.77 £
ME)n=30 0.25 0.33 2.17 120.87 0.24 0.32 1.96 112.86 0.24 0.33 1.61 103.39
Total 021+ 034+ 171+ 466.04+ 024+ 037+ 146+ 390.26 + 026+ 039+ 105+ 373.89%
n=109 0.21 031 2.32 149.31 0.21 0.31 2.20 129.19 0.21 0.33 2.13 121.70

SD = Standard deviation, n = Number, WAMD = Wet age-related macular edema, ME = Macular edema, PDR = Proliferative diabetic
retinopathy, NPDR = Non-proliferative diabetic retinopathy, UCVA = Uncorrected visual acuity, BCVA = Best-corrected visual acuity,

CMT = Central macula thickness

(ME) categorized as group B, 31 patients (28.44%)
had proliferative  diabetic retinopathy (PDR)
categorized as group C and 30 patients (27.52%) had
non-proliferative diabetic retinopathy and macular
edema (NPDR + ME) categorized as group D.

As shown in table 1, mean age of all patients was
57.73 £ 10.44 (range; 30 to 85 years), which was
61.38 + 7.93, 55.38 + 10.75, 58.97 + 9.88 and 57.03 +
11.54 for group A, B, C and D, respectively. There
were 57 males (52.3%) and 52 females (47.7%).

Mean uncorrected visual acuity (UCVA) for the
total patients at baseline (before injection) was 0.21 +
0.20 (range; 0.00 to 1.0) and mean best corrected
visual acuity was 0.34 £+ 0.31 (range; 0.1 to 1.0). Mean
baseline spherical equivalent of refraction was 1.71 *
2.32 (range; -2.75 to 13.00 D). Table 2 illustrates mean
+ SD of all clinical parameters at baseline, one-month
post-first injection and two months post-second
injection according to the different study groups.

Normality of data, homogeneity of variance and
dependency were tested. One-way analysis of variance
(ANOVA) was used to identify differences between
the study groups in term of patients’ age. No
statistically significant differences were found between
the four groups F (3) = 1.39, P = 0.25. In the baseline
data, the same test indicated no significant differences
in terms of BCVA (F (3) =2.02, P = 0.12), SER (F (3)
=191, P = 0.13) and CMT (F (3) = 0.86, P = 0.47)
between the study groups. However, significant mean
difference was detected only in term of UCVA (F (3)
=2.83, P =0.04).

Two-way repeated measures ANOVA was used to
investigate the impact of Lucentis treatment over the

time within different variables studied as well as
within the different groups of the study. Change in
UCVA over time is shown in figure 1. There was
significant improvement in terms of mean UCVA from
baseline to the third follow up session in all study
groups, (F (1, 105) =14.94, P < 0.001), with no
significant differences in this improvement between
the study groups, F (1.83, 5.48) =14.6, P = 0.19.

UCVA
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Figure 1: Change in uncorrected visual acuity (UCVA) after
Lucentis injection.

WAMD = Wet age-related macular edema, ME = Macular edema,
PDR = Proliferative diabetic retinopathy, NPDR = Non-proliferative
diabetic retinopathy.

Figure 2 depicts changes in BCVA over time for
the four patients’ groups. Two-way repeated measures
ANOVA indicated that BCVA significantly improved
over the time after Lucentis injection in the four study
groups (F (1.69, 5.09) = 4.14, P = 0.017) with no
significant difference in this improvement between the
study groups, F (1, 3) =1.21, P =0.31.

Figure 3 shows changes in CMT over time for the
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four patients’ groups. The two-way analysis of
variance also indicated the effect of Lucentis injection
over time in reducing the mean CMT in all the study
groups, F (1.31, 3.92) = 19.41, P < 0.001. However,
there was no significant difference between the four
groups in term of CMT reduction across the time, F
(1.31,3.92) = 1.01, P =0.40.
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Figure 2: Change in best-corrected visual acuity (BCVA) after
Lucentis injection.

WAMD = Wet age-related macular edema, ME = Macular edema,
PDR = Proliferative diabetic retinopathy, NPDR = Non-proliferative
diabetic retinopathy.
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Figure 3: Change in central macula thickness (CMT) after Lucentis
injection.

WAMD = Wet age-related macular edema, ME = Macular edema,
PDR = Proliferative diabetic retinopathy, NPDR = Non-proliferative
diabetic retinopathy.

DISCUSSION

Diabetes and its associated diseases such as diabetic
retinopathy have a high economic burden in addition
to the burden of health complications in African
countries, including Sudan.'® Consequently, diabetic
macular edema and diabetic retinopathy have a
negative impact on visual functions and quality of life
of patients.’” This is of concern to Sudan and other

neighboring countries since diabetic retinopathy is
known to be more prevalent in certain ethnicities such
as Africans.® This study aimed to assess the
effectiveness of a regimen of 3 doses of Ranibizumab
injections (Lucentis, Genentech/Roche) administered
to patients in tertiary eye care centers in Sudan.

Laser photocoagulation has been the standard
treatment for DME and PDR for several decades to
delay or prevent vision loss, however important
improvement in visual acuity was uncommon.” The
development of vascular endothelial growth factor
(VEGF) inhibitory drugs, such as Ranibizumab, have
helped in improvement of visual acuity, reduction in
edema in DME and PDR and prevention of vision loss
by neovascularization due to wet AMD.?*#

The patients included in this retrospective study
had an average age of 57.73 = 10.44 which is
relatively younger than other studies that investigated
the effect of Ranibizumab on visual acuity and central
macula thickness.'*”> The young age of patients
seeking Lucentis treatment is in agreement with a
previous study conducted in Sudan about the
prevalence of diabetic retinopathy among diabetic
patients attending a tertiary care center in Khartoum,
Sudan.? The Lucentis regimen followed in this study
was 3 injections that were administered in the first
visit (baseline), after 1 month, then after 2 months. For
DR and DME, Ranibizumab injections are
administered under two main protocols; the pro re nata
protocol (PRN) and the treat and extend protocol
(T&E). However, due to financial restraints or
physicians’ references, the follow-up treatments
beyond the 3 monthly loading doses vary between
countries and among hospitals.** ** On the other hand,
management of neovascular (wet) age-related macular
degeneration has no standard regimen, except for the 3
doses administered at baseline, 1 month and 2
months.” Thus, the Lucentis regimen followed in this
study is identical to what is done for WAMD, and
similar to the initial loading injections regimen
followed in various hospitals around the world. It was
seen in another study that treatment for DME with no
less than three monthly Ranibizumab loading
injections, with or without other supplementary
treatments, was effective at 12 months thereafter.?*

All the patients were assessed with the same
equipment by the same practitioner and received the
same Lucentis injection regimen by the same
physician which ensured no inter-user variability or
variations due to differences between instruments. All
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patients showed a statistically significant increase in
both UCVA and BCVA 2-months after intervention.
This is in agreement with studies published in other
countries such as Taiwan® and Switzerland."
However; data on BCVA beyond 2-month injection
were not available in the patient’s records included in
the current study, whereas data obtained from other
countries are available even beyond 12 months from
baseline. Long-term evidence on use of Lucentis have
demonstrated an improvement and stabilization of
visual acuity.**® We did not have data beyond 2 —
months post injection which was caused by loss of
follow up.

Use of Lucentis has demonstrated a statistically
significant reduction in CMT. However, none of the
patients showed a complete resolution of edema (a
CMT below 300 um). Very few patients usually reach
the level of edema resolution. This is important
because a rebound in thickness has been observed after
six months of receiving treatment.? It is of interest to
follow-up on the patients who received Lucentis
treatment and investigate the rate of rebound of CMT.

A limitation of this study is its retrospective
nature, which lacked data on visual acuity or central
macula thickness after the 2 — month injection. This is
partly due to the lack of compliance to follow-up
appointments or due to the financial constrains that
limit the access to reinjections. Thus, awareness of the
need of follow-up is required. There is also a need for
training of practitioners on follow-up of cases.
National Health Service system that would offer
Ranibizumab without cost or at a subsidized rate
would encourage patients to follow-up on treatments
regimen which would ensure better long term
outcomes. Follow-up data after one year of receiving
the 3 injections would allow for better comparison
with the re-injections protocol followed in other
countries. This will highlight the effectiveness of this
3-injections regimen, in addition to its subsequent
affordability for low-income countries such as Sudan,
and increased compliance due to reduced injection
load.

CONCLUSION

Use of Lucentis has demonstrated a statistically
significant reduction in CMT and improvement in
BCVA. However, none of the patients showed a
complete resolution of edema at the end of last follow

up.
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