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Objective: To compare the efficacy of intravitreal aflibercept and ranibizumab 
biosimilar Patriza® in improving best corrected visual acuity in patients with 
diabetic macular edema. Study Design: Randomized controlled trial. Place and 
duration of Study: The study was conducted in the Department of Ophthalmology, 
Mughal Eye Trust Hospital, Lahore, February to May 2025. Methods: A total of 160 
eyes from 160 patients aged 40 to 70 years with diabetic macular edema were 
enrolled through non-probability consecutive sampling and randomly allocated by 
lottery method into two equal groups. Group A received intravitreal aflibercept, 
whereas Group B received intravitreal ranibizumab biosimilar Patriza® at monthly 
intervals. All patients were followed for three months. The primary outcome was 
improvement in best corrected visual acuity, defined as more than one Snellen line 
gain after treatment. Mean change in best corrected visual acuity from baseline to 
three months was also assessed. Data were analyzed using Statistical Package for the 
Social Sciences version 26.0, and p-value ≤0.05 was considered statistically 
significant. Results: Baseline demographic and clinical characteristics were 
comparable between both groups. At three months, post-treatment best corrected 
visual acuity was significantly better in the Patriza® group than in the aflibercept 
group (0.44 ± 0.14 vs. 0.37 ± 0.12, p=0.001). Mean change in best corrected visual 
acuity was also greater in Group B than in Group A (0.20 ± 0.09 vs. 0.14 ± 0.07, 
p=0.001). Improvement of more than one Snellen line was observed in 68.8% of eyes 
treated with Patriza® compared with 48.8% of eyes treated with aflibercept 
(p=0.007). Visual worsening was uncommon in both groups and did not differ 
significantly. Conclusion: Both aflibercept and ranibizumab biosimilar Patriza® 
improved visual acuity in patients with diabetic macular edema; however, Patriza® 
produced significantly greater short-term functional improvement at three months. 
These findings suggest that Patriza® may be a more effective option for early visual 
recovery in this patient population. 
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INTRODUCTION 
Diabetes is an increasingly prevalent global health 
problem. Worldwide nearly 8.8% of adults (ie, 412 million 
people) have diabetes [1]. Diabetic macular edema, 
swelling in the macula caused by fluid leaking from retinal 
blood vessels, can occur with any stage of diabetic 
retinopathy. Diabetic macular edema affect 3.8%, of US 
adults 40 years and older with diabetes [1,2]. It is a leading 
cause of vision loss among people with diabetes. Optical 
coherence tomography allows for accurate assessment 
and early detection of diabetic macular edema [3]. 

Early diagnosis remains the key strategy for reducing 
the risk of blindness related to diabetic macular edema and 
preserving vision-related quality of life [4]. However, 
despite the high burden of bilateral disease, there is little 
evidence to guide management in the fellow eye for 

individuals who initially have diabetic macular edema in 
only one eye. Identifying the expected timeline for and 
factors predictive of diabetic macular edema development 
in the fellow eye may help clinicians identify at-risk 
patients who need more frequent monitoring, and help set 
patient expectations about their risks of disease 
progression [5,6]. Intravitreal aflibercept injection 
significantly improved visual and anatomic outcomes 
compared with laser photocoagulation in the Phase 3 
VISTA and VIVID trials in patients with DME through Week 
100 [7]. 

It has been stated in previously conducted studies that 
Treatment with intravitreal Patizra® injections was found 
safe and resulted in clinically and statistically significant 
improvement in visual acuity and the central retinal 
thickness in patients with macular edema secondary to 
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various retinal pathologies. Malik et al., found that with the 
intravitreal aflibercept injection, a statistically significant 
decrease in CRT was reduced to 362.91 ± 126.11 while to 
364.50 ± 170.49 with patriza (p < 0.05), the parentage of 
improved BCVA was noted in 48.5% with aflibercept and 
68.2% with Patizra (p<0.05) [8,9]. 

Rationale of this study is to compare the outcome of 
aflibercept versus Patizra for treatment of diabetic 
macular edema. Literature showed that there is no 
difference in the outcome of aflibercept and Patizra 
injections. But there is only one study conducted before in 
this regard in local setting and no further trial had been 
conducted before. Therefore, we have planned to conduct 
this study to get evidence regarding the post-treatment 
improvement in BCVA and central retinal thickness that 
can improve visual issues of patients. This would help us 
to improve our practice and in future, we will plan better 
approaches to control blindness due to diabetic macular 
edema, thus improve the outcome, and patient’s 
satisfaction. 
 

MATERIAL AND METHODS  
This randomized controlled trial was conducted in the 
Department of Ophthalmology, Mughal Eye Trust Hospital, 
Lahore, after approval of the synopsis, (from February 
2025 to May 2025). Ethical approval was obtained from 
the institutional ethical review committee before 
commencement of the study, and written informed 
consent was obtained from all participants prior to 
enrollment. A sample size of 160 eyes, with 80 eyes in each 
group, was calculated using the World Health Organization 
sample size calculator by taking a 5% level of significance, 
80% study power, and expected proportion of improved 
best corrected visual acuity of 48.5% with aflibercept and 
68.2% with Patriza. Patients were recruited through non-
probability consecutive sampling from the outpatient 
department. Eligible participants were men and women 
aged 40 to 70 years diagnosed with diabetic macular 
edema, which was operationally defined as central retinal 
thickness greater than 300 µm on optical coherence 
tomography in a diabetic patient having glycated 
hemoglobin above 6.5% for more than one year. Patients 
were excluded if they had intraocular pressure related 
complications, recurrent macular edema documented in 
the medical record, neovascularization elsewhere, 
proliferative diabetic retinopathy without macular edema, 
prior switch to another anti-vascular endothelial growth 
factor agent before completion of three consecutive 
monthly injections, switch to non-vascular endothelial 
growth factor therapy such as dexamethasone implant, or 
history of other previous interventions including thermal 
laser photocoagulation, submacular surgery, 
photodynamic therapy, or any other anti-vascular 
endothelial growth factor treatment. 

At enrollment, demographic and clinical information 
was recorded on a structured proforma, including age, 
gender, glycated hemoglobin, duration of diabetes, 
duration of macular edema symptoms, laterality, smoking 
history of more than 5 pack years, hypertension defined as 
blood pressure at or above 140/90 mmHg, chronic 
headache, occupation, and daily duration of screen use. 
Baseline best corrected visual acuity was assessed on 

Snellen’s chart before randomization. Participants were 
then allocated into two equal groups by lottery method. 
Group A received intravitreal aflibercept at monthly 
intervals, while Group B received intravitreal ranibizumab 
biosimilar Patriza at monthly intervals. All patients were 
followed in the outpatient department for three months. 
Outcome assessment was performed in two ways. Mean 
change in best corrected visual acuity was calculated as the 
difference between baseline and three-month visual acuity 
measured on Snellen’s chart. Improved best corrected 
visual acuity was defined as improvement of more than 
one Snellen line after three months of therapy.  

Data were entered and analyzed using Statistical 
Package for the Social Sciences version 26.0. Normality of 
quantitative variables was assessed with the Shapiro-Wilk 
test. Quantitative variables were summarized as mean and 
standard deviation, while qualitative variables were 
presented as frequency and percentage. Intergroup 
comparison of mean visual acuity was performed using the 
independent samples t-test, and improved visual acuity 
was compared using the chi-square test. Stratification was 
carried out for potential effect modifiers, and a p-value of 
0.05 or less was considered statistically significant. 
 
RESULTS 
The two treatment groups were comparable at baseline, 
confirming successful randomization. Mean age was 54.6 ± 
8.3 years in the aflibercept group and 55.1 ± 7.9 years in 
the Patriza® group, while baseline best corrected visual 
acuity was 0.23 ± 0.09 and 0.24 ± 0.10, respectively. No 
baseline variable showed a statistically significant 
difference between groups (Table 1). 

Table 1 
Baseline Demographic and Clinical Characteristics of Study 
Participants 

Variable 
Group A – 

Aflibercept 
(n = 80) 

Group B – 
Patizra® 
(n = 80) 

Test 
Statistic 

P-
value 

Age (years), Mean 
± SD 

54.6 ± 8.3 55.1 ± 7.9 t = 0.393 0.695 

Gender     

Male, n (%) 48 (60.0%) 
46 

(57.5%) 
χ² = 

0.103 
0.748 

Female, n (%) 32 (40.0%) 
34 

(42.5%) 
  

HbA1c (%), Mean 
± SD 

8.7 ± 1.4 8.9 ± 1.3 t = 0.921 0.359 

Duration of 
Diabetes (years), 
Mean ± SD 

9.2 ± 4.1 9.6 ± 4.4 t = 0.588 0.558 

Duration of 
Symptoms 
(months), Mean ± 
SD 

8.4 ± 3.7 8.1 ± 3.5 t = 0.522 0.603 

Laterality     

Right eye, n (%) 38 (47.5%) 
40 

(50.0%) 
χ² = 

0.182 
0.913 

Left eye, n (%) 30 (37.5%) 
28 

(35.0%) 
  

Bilateral, n (%) 12 (15.0%) 
12 

(15.0%) 
  

Smoking (>5 
pack-years), n 
(%) 

22 (27.5%) 
20 

(25.0%) 
χ² = 

0.119 
0.730 

Hypertension (BP 
≥140/90 mmHg), 
n (%) 

42 (52.5%) 
44 

(55.0%) 
χ² = 

0.103 
0.748 
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Chronic 
Headache, n (%) 

18 (22.5%) 
16 

(20.0%) 
χ² = 

0.131 
0.717 

Occupation     

Manual/Physical 
Labour, n (%) 

22 (27.5%) 
24 

(30.0%) 
χ² = 

0.397 
0.820 

Clerical/Office 
Work, n (%) 

18 (22.5%) 
16 

(20.0%) 
  

Homemaker, n 
(%) 

26 (32.5%) 
28 

(35.0%) 
  

Other/Retired, n 
(%) 

14 (17.5%) 
12 

(15.0%) 
  

Screen Use 
(hours/day), 
Mean ± SD 

4.2 ± 1.8 4.5 ± 2.0 t = 0.991 0.324 

Baseline BCVA 
(decimal), Mean ± 
SD 

0.23 ± 0.09 
0.24 ± 
0.10 

t = 0.660 0.510 

SD = Standard Deviation; BCVA = Best Corrected Visual 
Acuity; χ² = Chi-square; t = Independent samples t-test. P ≤ 
0.05 statistically significant. 

Both groups showed visual improvement after three 
months, but the gain was significantly greater with 
Patriza®. Post-treatment best corrected visual acuity 
reached 0.44 ± 0.14 in the Patriza® group versus 0.37 ± 
0.12 in the aflibercept group, and mean change in best 
corrected visual acuity was 0.20 ± 0.09 versus 0.14 ± 0.07, 
respectively. Visual loss was uncommon in both groups 
(Table 2). 

Table 2 
Pre- and Post-Treatment Best Corrected Visual Acuity — 
Comparison between Groups 

Variable 
Group A – 

Aflibercept 
(n = 80) 

Group B – 
Patizra® 
(n = 80) 

Test 
Statistic 

P-
value 

Baseline BCVA 
(decimal), Mean 
± SD 

0.23 ± 0.09 0.24 ± 0.10 t = 0.660 0.510 

Post-treatment 
BCVA at 3 
months, Mean ± 
SD 

0.37 ± 0.12 0.44 ± 0.14 t = 3.414 0.001 

Mean Change in 
BCVA (decimal), 
Mean ± SD 

0.14 ± 0.07 0.20 ± 0.09 t = 4.728 0.001 

Baseline BCVA 
(Snellen 
equivalent) 

6/24 – 
6/30 

6/24 – 
6/30 

— — 

Post-treatment 
BCVA (Snellen 
equivalent) 

6/15 – 
6/18 

6/12 – 
6/15 

— — 

Eyes losing ≥1 
Snellen line, n 
(%) 

3 (3.8%) 2 (2.5%) 
χ² = 

0.211 
0.646 

The primary outcome favored Patriza®, with 
improvement of more than one Snellen line observed in 
68.8% of eyes compared with 48.8% in the aflibercept 
group (p=0.007). Unchanged vision was more frequent 
with aflibercept, 47.5% versus 28.7% (p=0.015). Visual 
worsening was rare and comparable in both groups, 
occurring in 3.8% and 2.5% of eyes, respectively (Table 3). 

Table 3 
Primary Outcome — Proportion of Eyes with Improved 
BCVA (>1 Snellen Line) at 3 Months 

Variable 
Group A – 

Aflibercept 
(n = 80) 

Group B – 
Patizra® 
(n = 80) 

Test 
Statistic 

P-
value 

Improved 
BCVA (>1 

39 (48.8%) 55 (68.8%) 
χ² = 

7.150 
0.007 

Snellen line), 
n (%) 
Unchanged 
BCVA (≤1 line 
change), n (%) 

38 (47.5%) 23 (28.7%) 
χ² = 

5.922 
0.015 

Worsened 
BCVA (loss ≥1 
line), n (%) 

3 (3.8%) 2 (2.5%) 
χ² = 

0.211 
0.646 

Improved by 
exactly 1 line, 
n (%) 

16 (20.0%) 19 (23.8%) 
χ² = 

0.373 
0.541 

Improved by 2 
lines, n (%) 

14 (17.5%) 22 (27.5%) 
χ² = 

2.366 
0.124 

Improved by 
≥3 lines, n (%) 

9 (11.3%) 14 (17.5%) 
χ² = 

1.236 
0.266 

Improved BCVA defined as >1 Snellen line improvement 
from baseline. χ² = Chi-square test. P ≤ 0.05 statistically 
significant. 

Stratified analysis of the proportion with improved best 
corrected visual acuity continued to favor Patriza® across 
most subgroups. Statistically significant superiority was 
noted in patients older than 55 years, males, HbA1c ≤8%, 
diabetes duration ≤10 years, smokers, hypertensive 
patients, right and left eyes, and screen use ≤4 hours/day. 
No significant difference was seen in bilateral disease or 
several smaller strata (Table 4). 

Table 4 
Stratified Analysis — Proportion with Improved BCVA (>1 
line) by Subgroup 

Subgroup 
Group A – 

Aflibercept 
Group B – 
Patizra® 

χ² 
P-

value 
Age Group     

≤55 years (n = 
86) 

21/44 
(47.7%) 

26/42 
(61.9%) 

1.690 0.194 

>55 years (n = 
74) 

18/36 
(50.0%) 

29/38 
(76.3%) 

5.575 0.018 

Gender     

Male (n = 94) 
23/48 

(47.9%) 
33/46 

(71.7%) 
5.580 0.018 

Female (n = 66) 
16/32 

(50.0%) 
22/34 

(64.7%) 
1.587 0.208 

HbA1c     

≤8% (n = 68) 
20/36 

(55.6%) 
25/32 

(78.1%) 
3.987 0.046 

>8% (n = 92) 
19/44 

(43.2%) 
30/48 

(62.5%) 
3.476 0.062 

Duration of 
Diabetes 

    

≤10 years (n = 
96) 

24/50 
(48.0%) 

34/46 
(73.9%) 

6.861 0.009 

>10 years (n = 
64) 

15/30 
(50.0%) 

21/34 
(61.8%) 

0.937 0.333 

Smoking     

Non-smoker (n 
= 118) 

29/58 
(50.0%) 

40/60 
(66.7%) 

3.287 0.070 

Smoker (n = 42) 
10/22 

(45.5%) 
15/20 

(75.0%) 
4.286 0.038 

Hypertension     

Absent (n = 74) 
19/38 

(50.0%) 
25/36 

(69.4%) 
3.000 0.083 

Present (n = 86) 
20/42 

(47.6%) 
30/44 

(68.2%) 
3.976 0.046 

Laterality     

Right eye (n = 
78) 

18/38 
(47.4%) 

29/40 
(72.5%) 

5.336 0.021 

Left eye (n = 58) 
14/30 

(46.7%) 
20/28 

(71.4%) 
4.009 0.045 

Bilateral (n = 
24) 

7/12 (58.3%) 
6/12 

(50.0%) 
0.171 0.679 

Screen Use     

≤4 hours/day (n 
= 88) 

22/46 
(47.8%) 

29/42 
(69.0%) 

4.146 0.042 
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>4 hours/day (n 
= 72) 

17/34 
(50.0%) 

26/38 
(68.4%) 

2.925 0.087 

χ² = Chi-square test within each stratum. P ≤ 0.05 
statistically significant. 
 

DISCUSSION 
The present randomized trial demonstrated that both 
aflibercept and ranibizumab biosimilar Patriza improved 
visual acuity over three months in eyes with diabetic 
macular edema, but the magnitude of functional recovery 
was greater with Patriza. This advantage was seen for both 
post-treatment best corrected visual acuity and the 
proportion of eyes achieving more than one Snellen line 
improvement. Because baseline demographic, metabolic, 
and ocular characteristics were comparable between the 
two groups, the observed difference is reasonably 
attributable to treatment effect rather than baseline 
imbalance. These findings are particularly important 
because they provide short-term comparative evidence 
from a Pakistani tertiary eye care setting where local cost, 
accessibility, and real-world treatment patterns influence 
drug choice [10–12]. 

The pattern observed in this trial is closely aligned 
with the local comparative study by Malik et al. (2021), in 
which improved best corrected visual acuity was also 
reported more frequently in ranibizumab-treated eyes 
than aflibercept-treated eyes [9]. That concordance 
strengthens the external relevance of the current findings 
within the regional context and suggests that the 
superiority of Patriza in this study was not an isolated 
observation. From a clinical standpoint, this consistency is 
useful because locally generated data often carry greater 
practical value for prescribing decisions than 
extrapolation from highly selected multinational trials 
alone. The present study therefore adds confirmatory 
regional evidence that ranibizumab biosimilar therapy 
may yield superior early visual recovery in routine 
practice for diabetic macular edema [5,13,14]. 

However, the broader international literature has not 
been entirely uniform. The 1-year Protocol T trial showed 
greater visual gain with aflibercept than ranibizumab 
overall, and that advantage was especially marked in eyes 
with poorer baseline visual acuity, supporting aflibercept 
as the preferred initial option in more severe 
presentations at that time point [6,15]. By contrast, the 2-
year extension of Protocol T showed substantial 
narrowing of this difference, with no statistically 
significant gap between aflibercept and ranibizumab for 
visual acuity by 24 months, although aflibercept retained 
some anatomical advantages on optical coherence 
tomography [13,16]. This apparent discrepancy with the 
present study may reflect several factors, including 
different follow-up duration, use of Snellen rather than 
ETDRS assessment, variation in baseline disease severity, 
biosimilar use rather than originator ranibizumab, and 
regional differences in metabolic control or health-seeking 
behavior. It is therefore reasonable to interpret the 
current findings as evidence of superior short-term 
functional response with Patriza rather than a universal 
declaration of long-term superiority over aflibercept 
[5,17].  

Evidence supporting the efficacy of aflibercept 
remains robust. The VIVID and VISTA trials showed clear 

and durable superiority of aflibercept over laser, with 
meaningful gains in visual acuity and marked reductions 
in retinal thickness, confirming aflibercept as an effective 
standard anti-vascular endothelial growth factor option in 
diabetic macular edema [2,14,18]. Likewise, aflibercept 
served as the active comparator in later faricimab trials, 
including YOSEMITE and RHINE, where it delivered strong 
visual outcomes, although newer agents demonstrated 
non-inferiority with reduced treatment burden [17,19]. 
These trials show that aflibercept is far from ineffective; 
rather, the present findings suggest that in the early three-
month interval examined here, Patriza achieved greater 
functional improvement under the study conditions. This 
distinction is important because it preserves alignment 
with established literature while highlighting the specific 
contribution of the current study. 

The ranibizumab literature also supports the 
biological plausibility of the present results. Protocol I 
established ranibizumab-based therapy as clearly 
superior to laser-based management, and showed that 
prompt laser added little to visual recovery when anti-
vascular endothelial growth factor therapy was used [19].  

Another notable aspect of the present study was the 
subgroup pattern. The advantage of Patriza was more 
evident in older patients, men, patients with glycated 
hemoglobin of 8% or less, those with diabetes duration of 
10 years or less, smokers, hypertensive patients, and 
unilateral disease. Mean visual improvement also 
remained significantly greater with Patriza across most 
examined strata, even where dichotomous improvement 
did not reach statistical significance. These findings 
suggest that better systemic control and shorter disease 
duration may be associated with greater retinal functional 
reversibility, which is biologically plausible in diabetic 
macular edema. At the same time, these subgroup findings 
should be interpreted cautiously because the trial was not 
primarily powered for interaction testing, and several 
non-significant subgroup comparisons may simply reflect 
smaller numbers within strata. Their value lies more in 
hypothesis generation than in definitive treatment 
selection rules [1,4,11]. 

The low frequency of visual worsening in both groups 
is also noteworthy. Only a small minority of eyes lost one 
or more Snellen lines over follow-up, and there was no 
meaningful between-group difference in this regard. 
Although the study was not designed as a formal safety 
trial and did not include detailed ocular or systemic 
adverse event profiling, these results suggest that both 
regimens were functionally well tolerated during the 
three-month study interval. This is clinically reassuring, 
particularly in settings where repeated intravitreal 
therapy must be balanced against adherence, cost, and 
follow-up constraints. 

The principal new contribution of this study to the 
medical literature lies in its direct comparison of 
aflibercept and ranibizumab biosimilar Patriza using 
clinically interpretable Snellen-based visual outcomes in a 
local population. Much of the international evidence has 
compared originator agents, emphasized ETDRS-based 
outcomes, or focused on anatomical measures alongside 
vision. The present trial instead provides pragmatic short-
term evidence that Patriza may produce greater early 
visual benefit than aflibercept in this practice 
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environment. This has clinical significance for 
ophthalmologists managing diabetic macular edema in 
resource-sensitive settings, because it supports the 
consideration of ranibizumab biosimilar therapy not 
merely as a lower-cost substitute, but as an option capable 
of strong early functional performance under real-world 
local conditions. 
 
CONCLUSION 
In this randomized controlled trial, both intravitreal 
aflibercept and ranibizumab biosimilar Patriza® were 

effective in improving vision in patients with diabetic 
macular edema. However, Patriza® achieved a 
significantly greater gain in best corrected visual acuity 
and a higher proportion of clinically meaningful visual 
improvement after three months of treatment. The study 
therefore showed that ranibizumab biosimilar Patriza® 
offered superior short-term functional efficacy compared 
with aflibercept in this setting, while both agents 
demonstrated a low rate of visual deterioration over 
follow-up. 
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