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ABSTRACT 

	Background: Diabetic macular edema is a foremost cause of visual loss in the diabetic populace, it is typically managed with intra-vitreal anti-VEGF therapy. The unilateral intra-vitreal bevacizumab (IVB) injections are standard, but the possible bilateral effect on the un-injected eye remains unclear, specifically in the African population.

Aims: This study intended to evaluate the anatomical and visual outcomes in the un-injected eye after a single dose intra-vitreal bevacizumab injection and to identify systemic and ocular factors associated with these outcomes in patients with Diabetic Macular edema (DME).

Study design:  A hospital-based prospective cohort study
Place and Duration of Study: Department of Ophthalmology, Kilimanjaro Christian Medical Centre (KCMC), between Jun 2024 and July 2025
Methodology: We included 105 patients (53 male, 52 female, mean age 64.1(±9.06) years) with diabetic macular edema (DME). Each patient received a single intra-vitreal bevacizumab injection in the eye with worse baseline Central Subfield Macular Thickness (CSMT). The un-injected eye was assessed for changes in CSMT and Best Corrected Visual Acuity (BCVA) after 4 weeks post injection. Paired t-tests and Wilcoxon signed-rank tests were applied for within-eye assessments. Pearson and Spearman correlations evaluated inter-eye associations. Generalized linear models (GLM) with a gamma distribution and log link were used to identify factors associated with anatomical and visual outcomes.
Results: The mean CSMT of un-injected eye changed from (300.9 ± 31.5 μm) to 304.7 ± 36.9 μm), p = 0.1472, and median BCVA remained unchanged (LogMAR 0.3 at baseline and follow-up), p = 0.1154). Nevertheless, significant associations were observed between increased CSMT and systemic hypertension (ARR = 1.07; p = 0.021), elevated serum creatinine (ARR = 1.002; p = 0.038), and history of prior bevacizumab use (ARR = 1.09; p = 0.001). The history of PRP was associated with decrease in mean CSMT (ARR = 0.94; p = 0.021).
Conclusion: A single unilateral IVB injection did not produce significant anatomical or visual improvements in the contralateral eye after 4 weeks. Though, systemic comorbidities such as hypertension and good renal function significantly influenced anatomical outcome, highlighting the need for integrated systemic and ocular management in DME treatment.
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1. INTRODUCTION 
DME is a retinal condition characterized by fluid accumulation in the macula due to the breakdown of the blood-retinal barrier. The breakdown of RBB is triggered by hyperglycemia, oxidative stress, inflammation and VEGF overexpression, hence macular thickening. DME is a progressive complication of diabetic retinopathy, especially in NPDR stages. (Forrester, Kuffova and Delibegovic, 2020; Taurone et al., 2020)
Several systemic factors have been implicated in the increased severity of DME and the reduced response to anti-VEGF therapy. Poor glycemic control (HbA1c > 6%) increases VEGF expression. Hypertension raises capillary pressure, thereby exacerbating leakage. Dyslipidemia (low HDL, high TGs) damages the capillary vascular endothelium. Renal dysfunction raises systemic VEGF levels, which is linked to a poor response to anti-VEGF treatment (Taurone et al., 2020; Usui-Ouchi et al., 2021).
Macular oedema is assessed clinically through dilated fundus examination and confirmed by OCT (gold standard for DME diagnosis and monitoring). DME is a common problem among the DM population. Global prevalence: approximately 6.8%, Northern Tanzania: approximately 16.1% (Cleland et al., 2016), with KCMC treating over 800 DME. Patients annually. 
Current treatment of DME is intra-vitreal Bevacizumab injection, while Laser photocoagulation treatment is still viable for specific cases of DME. Bevacizumab is a full-length anti-VEGF monoclonal antibody (~149 kDa). Blocks VEGF-A reduce vascular permeability and inflammation (Das, McGuire and Monickaraj, 2016; Fogli et al., 2018; Forrester, Kuffova and Delibegovic, 2020). Through intra-vitreal Avastin, the systemic absorption was documented (Avery et al., 2014).
Given evidence of systemic absorption, the hypothesis is raised: Can unilateral IVB have a bilateral therapeutic effect? The evidence is mixed: some studies report contralateral CMT reduction, while others do not. Prior research lacks evaluation of systemic factors such as HbA1c, HDL, and creatinine. There is no data from African populations with high comorbidity burdens, except for one study conducted in Egypt involving only female patients. The impact of PRP and previous IVB on contralateral response remains unexplored. This study assessed contralateral anatomical and visual outcomes and related factors following-unilateral IVB  

2. methodology 
A hospital-based prospective cohort study was conducted from June 2024 to July 2025 at the Department of Ophthalmology, Kilimanjaro Christian Medical Centre (KCMC). Moshi Tanzania. KCMC is a specialized zonal referral hospital providing comprehensive eye care services to northern Tanzania and neighboring regions, managing over 37,000 patients annually, including approximately 1,900 with diabetic retinopathy and 200 with bilateral diabetic macular edema (DME) requiring anti-VEGF treatment.
The study enrolled diabetic patients aged ≥18 years with bilateral DME, who were either treatment-naïve or had last received intra-vitreal bevacizumab or pan-retinal photocoagulation (PRP) at least three months prior. Patients with proliferative diabetic retinopathy, glaucoma, history of intraocular surgery, ocular inflammation, myocardial infarction, or stroke were excluded.
The sample size was calculated using a continuous variable formula, resulting in a minimum of 90 patients based on expected changes in central subfield macular thickness (CSMT) from previous recent study. Consecutive sampling was employed to recruit eligible patients attending the KCMC Eye Department.
Data were collected using a standardized form covering demographic, clinical, and laboratory information. Comprehensive eye examinations were performed, including visual acuity, slit-lamp bio-microscopy, fundoscopy, and optical coherence tomography (OCT) to confirm bilateral DME. Laboratory tests included HbA1c, serum creatinine, HDL, and triglycerides. The eye with worse CSMT was selected for a single intra-vitreal injection of 1.25 mg/0.05 mL bevacizumab, administered by one ophthalmologist following strict aseptic protocols. Patients were followed up after four weeks for repeat OCT and visual acuity assessment.
Data were coded, cleaned, and entered into Microsoft Excel before analysis in STATA version 17. Descriptive statistics summarized patient characteristics. Paired t-tests and Wilcoxon signed-rank tests assessed changes in anatomical and visual outcomes, respectively. Correlations between injected and un-injected eyes were calculated by using Pearson and Spearman coefficients. Factors associated with un-injected eye anatomical and visual outcomes were evaluated using Generalized Linear Models with gamma distribution, reporting crude and adjusted relative ratios. A p-value <0.05 was considered statistically significant.

3. results 

3.1 Background characteristics of the study participants
The study involved a total of 105 research subjects, and all subjects were type 2 DM patients. The mean age was 64.1 years (SD± 9.06), whereby the majority (54.3%) were under 65 years of age. The sex distribution was nearly equal, with 50.5% female participants. The mean duration of DM among participants was 12.5 years (SD ± 6.34), and 62.9% had lived with DM for more than 10 years. Concerning ocular history, 22.9% of participants had a history of pan-retinal photocoagulation (PRP), while 23.8% had previously had intra-vitreal bevacizumab injections. A high proportion (74.3% had comorbid hypertension, indicating a population with multiple systemic vascular risk factors, and 74.3% total sample were hypertensive, in Table 1, below
Table 1: Participants’ background characteristics (N=105)

	 Characteristics
	n
	%

	Sex of the participant
	
	

	Male
	53
	50.5

	Female
	52
	49.5

	Age of the participant (In years)
	No.
	%

	<65
	57
	54.3

	≥65
	48
	45.7

	Mean(SD)
	64.1(±9.06)
	

	Duration of Diabetes mellitus (In years)
	
	

	≤10
	39
	37.1

	>10
	66
	62.9

	Mean(SD)
	12.5(±6.34)
	100

	History of PRP
	
	

	Yes
	24
	22.9

	No
	81
	77.1

	History of Intra-vitreal Bevacizumab injection
	
	

	Yes
	25
	23.8

	No
	80
	76.2

	Hypertension
	
	

	Yes
	78
	74.3

	No
	27
	25.7



3.2 Participants Laboratory results


In the laboratory results, the study subjects had mean HbA1c level was 7.1% (SD ± 1.92). Notably, 58.1% of subjects had an HbA1c level above 6% showing sub-optimal long-term blood sugar control in the majority. For lipid profile, 50.5% had HDL levels below 1.56 mmol/L, with a mean HDL of 1.7mmol/L (SD ± 0.97). Elevated Triglyceride levels (>2.26 mmol/L) were shown in 30.5% of subjects, while the mean triglyceride level was 1.9 mmol/L (SD± 0.09), within the normal range. The mean serum creatinine level was 78.0 µmol/L (SD ± 11.24), which is within the normal range for most laboratory results




Table 2: Participants’ laboratory results (N=105)
	 Characteristics
	n
	%

	Hemoglobin A1C Level (%)
	
	

	≤6
	44
	41.9

	>6
	61
	58.1

	Mean(SD)
	7.1(±1.92)
	

	HDL blood Levels (mmol/L)
	
	

	<1.56
	53
	50.5

	≥1.56
	52
	49.5

	Mean(SD)
	1.7(±0.97)
	

	Triglyceride blood levels (mmol/L)
	
	

	≤2.26
	73
	69.5

	>2.26
	32
	30.5

	Mean(SD)
	1.9(±0.09)
	

	Serum Creatinine blood levels (µmol/L)
	
	

	Mean(SD)
	78.0(±11.24)
	



Distribution of CSMT and BCVA of injected eyes 4 weeks after injection


Table 3, below showing distribution of CSMT and BCVA of injected eyes 4weeks after injection, among the 105 injected eyes assed at four weeks after intra-vitreal bevacizumab injection, 83 eyes (79.05%) showed a decrease in CSMT, 22 eyes (20.95%) showed an increase in the CSMT, among all no eyes (0%) had unchanged CSMT. Among 105 44 eyes (41.9%) experienced a decrease in the LogMAR VA, 11 eyes (10.5%) showed an increase in LogMAR VA (indicating worsened VA), whereas 50 eyes (47.6%) had no change in the LogMAR VA. These findings indicate that while the majority of eyes showed anatomical improvement in CSMT following treatment, fewer eyes showed corresponding improvement in visual-acuity.



Table 3: Distribution of CSMT and BCVA of injected eyes 4 weeks after injection (N=105)
	Characteristics
	n
	%

	CSMT Changes
	 
	 

	Decreased 
	83
	79.05

	Increased
	22
	20.95

	Unchanged
	0
	

	
	105
	100

	LogMAR VA Changes
	 
	 

	Decreased 
	44
	41.9

	Increased
	11
	10.5

	Unchanged 
	50
	47.6

	 
	105 
	100



3.3 Distribution of CSMT and BCVA of un-injected eyes 4 weeks after injection


Among the 105 un-injected eyes evaluated, 43 eyes (40.95%) showed a decrease in CSMT; on the other hand, the 60 eyes (57.14%) showed an increase in CSMT, whereby 2 eyes (1.91%) had no change in CSMT. On the other hand, among 105 un-injected eyes, 22 eyes (20.95%) had a decrease in LogMAR VA, 33 eyes (31.43%) showed an increase in LogMAR VA, whereas 50 eyes (47.62%) showed no change in LogMAR VA after the four weeks following contralateral injection, as illustrated in table 4, below.
While a subset of un-injected eyes (around 41%) showed a reduction in CSMT, suggesting a possible indirect therapeutic benefit, whereas the large proportion (57%) experienced anatomical worsening, in functional aspect, most eyes either remain stable (47.6%) or worsening (31.4%) in visual acuity, with only the minority  (20.9%) improved. These findings imply that there is a contralateral effect of intra-vitreal bevacizumab.

Table 4: Distribution of CSMT and BCVA of un-injected eyes 4 weeks after injection
	Characteristics
	n
	%

	CSMT Changes
	 
	 

	Decreased
	43
	40.95

	Increased
	60
	57.14

	unchanged
	02
	1.91

	
	105
	100

	LogMAR VA
	 
	 

	Decreased
	22
	20.95

	Increased
	33
	31.43

	Unchanged 
	50
	47.62

	
	
	100



3.4 Comparison of Central Subfield Macular Thickness (CSMT) between Injected and Un-injected eye


These findings showed the impression that there was a decrease in CSMT in the treated eye from a baseline mean of 392.8 ± 105.47 µm to 365.9 ± 233.8 µm after 4weeks, however, this change was not statistically significant (p = 0.2528), as presented in Table 5. In the untreated eye, the mean CSMT at baseline was 300.9 ± 31.54 µm and faintly increased to 304.7 ± 36.92 µm at follow-up time, with no statistically significant difference observed (p = 0.1472).


Table 5: CSMT comparison between Injected and Un-injected eye
	 Variable
	CSMT (nm)

	 
	Injected eye
	Uninjected eye

	 
	Mean(SD)
	95%(CI)
	P-value
	Mean(SD)
	95%(CI)
	P-value

	Baseline CSMT
	392.8(±105.47)
	372.4-413.2
	
	300.9(±31.54)
	294.7-306.9
	

	CSMT After week
	365.9(233.8)
	320.7-411.2
	0.2528
	304.7(36.92)
	297.6-311.9
	0.1472




3.5 Comparison of Best Corrected Visual Acuity between treated and un-injected eye


As shown in Table 6, the injected eye revealed a statistically significant improvement in best corrected visual acuity (BCVA), with the median LogMAR VA improved from 0.6 (IQR: 0.3–0.8) at baseline to 0.5 (IQR: 0.3–0.8) after four weeks (p < 0.001). In comparison to un-injected eye showed no change in Median BCVA, maintaining a median of 0.3 (IQR: 0.2–0.6) at both baseline and 4week follow-up time (p = 0.1154).


Table 6: VA comparison between Injected and Un-injected eye
	 Variable
	VA (LogMAR) 

	 
	Injected eye
	Un-injected eye

	 
	Median(IQR)
	P-value
	Median(IQR)
	P-Value

	Baseline VA
	0.6(0.3-0.8)
	
	0.3(0.2-0.6)
	

	VA After week
	0.5(0.3-0.8)
	<0.001
	0.3(0.2-0.6)
	0.1154



Correlation of Central Subfield Macular Thickness (CSMT) between Un-injected and injected eyes

The scatter plot Figure 1, showing the relationship between the CSMT at 4 weeks in the injected eye versus un-injected eye among the study participants (N=105). The Pearson correlation coefficient (r) is 0.1739, with a p-value of 0.0760. This showing a weak positive correlation between the CSMT measurements of the injected and un-injected eyes at 4 follow-up; and the association is not statistically significant.  The data points are scattered around the fitted regression line, signifying considerable variability and a limited predictive relationship between the two eyes’ CSMT values at this time point. 

[image: ]
Figure 1: Correlation between 4 weeks CSMT of un-injected VS injected eye of the study participants (N=105)




3.6 Correlation of Best corrected Visual Acuity (BCVA) between Un-injected and injected eyes


Figure 2: below shows Correlation between 4 weeks VA of un-injected versus injected eye of the study subjects (N=105), with a Spearman's rho of 0.4060 and a statistically significant p-value of less than 0.001, the scatter plot indicating a moderately positive correlation between the study participants' (N = 105) 4-week visual acuity (VA) in their injected and un-injected eyes. This suggests that participants tended to exhibit better VA in the un-injected eye as well as better VA outcomes in the injected eye. Despite the weak correlation, the upward trend points to the possibility of bilateral or systemic factors, such as shared disease mechanisms or systemic VEGF suppression that could help both eyes' vision improve after receiving a single intra-vitreal Bevacizumab injection.

[image: ]
Figure 2: Correlation between 4 weeks VA of un-injected VS injected eye of the study participants (N=105)



3.7 Factors associated with CSMT change 


Table 7: Shows crude and adjusted analysis of factors associated with CSMT change. In crude analysis, Duration of the Diabetes mellitus, History of PRP, hypertension, HBA1c, HDL and Serum Creatinine blood levels showed significant association with CSMT change of an un-injected eye after injecting the contralateral eye.
Crude Analyses: - A significant 0.5% increase in central subfield macular thickness (CSMT) was observed for each one-year increase in the duration of diabetes mellitus (CRR=1.005; 95%CI: 1.001-1.009; P-value =0.003). Participants with a history of pan-retinal photocoagulation (PRP) were observed to have a 7% significant decrease in CSMT compared to those without History of PRP (CRR=0.93; 95%CI: 0.87-0.98; P-value=0.013). Related to individuals without Hypertension, those with Hypertension showed a 10% significant increase in the CSMT (CRR=1.10; 95%CI: 1.04-1.15; P-value <0.001). Moreover, for each 1% increase in HbA1c, there was a 17% significant increase in CSMT (CRR=1.17; 95%CI: 1.03-1.33; P-value =0.013). Higher HDL levels were associated with a 4% significant decrease in CSMT (CRR=0.96; 95%CI: 0.60-0.87; P-value =0.001), whereas each unit increase in serum creatinine was associated with a 0.3% significant increase in CSMT (CRR=1.003; 95%CI: 1.001-1.005; P-value =0.001). 
Adjusted Analysis: - In the adjusted analysis, numerous factors were significantly associated with changes in central subfield macular thickness (CSMT) in the un-injected eye after intra-vitreal injection in the contralateral eye. Participants with history of pan-retinal photocoagulation (PRP) had a 6% significant decrease in CSMT compared to those without a PRP history (ARR=0.94; 95%CI: 0.89-0.98; P-value=0.021). Similarly, participants' history of intra-vitreal bevacizumab injection showed a 9% significant increase in CSMT compared to those without such history (ARR=1.09; 95%CI: 1.01-13; P-value=0.001). Compared to individuals without Hypertension, those with Hypertension had a 7% significant increase in CSMT (ARR=1.07; 95%CI: 1.01-1.13; P-value=0.021). In addition, each unit increase in serum creatinine level was associated with a 0.2% significant increase in CSMT (ARR=1.002; 95%CI: 1.0001-1.004; P-value=0.038).



Table 7: Factors associated with CSMT change 
	Variables
	Crude analysis
	Adjusted analysis

	 
	RR(95%CI)
	P-value
	RR(95%CI)
	P-value

	Age of the participant (In years)
	1.003(0.99-1.005)
	0.091
	1.0004(0.99-1.004)
	0.787

	Duration of the Diabetes mellitus (In years)
	1.005(1.001-1.009)
	0.003
	0.999(0.994-1.004)
	0.888

	History of PRP
	
	
	
	

	Yes
	0.93(0.87-0.98)
	0.013
	0.94(0.89-0.98)
	0.021

	No
	Ref
	
	Ref
	

	History of Intra-vitreal Bevacizumab injection
	
	
	
	

	Yes
	1.28(0.84-1.96)
	0.253
	1.09(1.01-13)
	0.001

	No
	Ref
	
	Ref
	

	Hypertension
	
	
	
	

	Yes
	1.10(1.04-1.15)
	<0.001
	1.07(1.01-1.13)
	0.021

	No
	Ref
	
	Ref 
	

	Hemoglobin A1C Level (%)
	1.01(1.0003-1.03)
	0.044
	1.01(0.99-1.02)
	0.243

	HDL blood Levels
	0.96(0.94-0.98)
	0.001
	0.98(0.96-1.01)
	0.203

	Triglyceride blood levels
	1.04(0.99-1.09)
	0.143
	1.001(0.98-1.02)
	0.924

	Serum Creatinine blood levels
	1.003(1.001-1.005)
	0.001
	1.002(1.0001-1.004)
	0.038



3.8 Factors associated with Visual acuity (VA) change 


Table 8: Factors associated with VA change
Shows crude and adjusted analyses of factors associated with VA change. In crude analysis, Hypertension, HBA1c and HDL levels were significantly associated with changes in the logMAR VA of an un-injected eye following Intra-vitreal bevacizumab injection in the contralateral eye. Individuals with Hypertension had a 64% significant increase in the LogMAR VA compared to those without Hypertension (CRR=1.64; 95%CI: 1.08-2.50; P-value=0.019). Additionally, for every 1% increase in the HbA1c, there was a 17% significant increase in the LogMAR VA (CRR=1.17; 95%CI: 1.03-1.33; P-value=0.013). The VA change was differently observed in the HDL, whereby the high HDL levels were associated with 27% significant decrease in LogMAR VA (CRR=0.73; 95%CI: 0.60-0.87; P-value=0.001). In the adjusted analysis, however, none of these variables maintained a statistically significant association with LogMAR VA-score-changes

	Variables
	Crude analysis
	Adjusted analysis

	 
	RR(95%CI)
	P-value
	RR(95%CI)
	P-value

	Age of the participant (In years)
	1.01(0.99-1.03)
	0.259
	1.002(0.99-1.02)
	0.784

	Duration of Diabetes mellitus (In years)
	1.04(0.99-1.08)
	0.056
	
	

	History of PRP
	
	
	
	

	Yes
	0.76(0.48-1.97)
	0.233
	
	

	No
	Ref 
	
	
	

	History of Intra-vitreal Bevacizumab injection
	
	
	
	

	Yes
	0.78(0.51-1.19)
	0.253
	
	

	No
	Ref
	
	
	

	Hypertension
	
	
	
	

	Yes
	1.64(1.08-2.50)
	0.019
	1.20(0.87-1.64)
	0.291

	No
	Ref
	
	
	

	HBA1c Level (%)
	1.17(1.03-1.33)
	0.013
	1.11(0.99-1.25)
	0.076

	HDL Levels
	0.73(0.60-0.87)
	0.001
	0.85(0.72-1.002)
	0.053

	Triglyceride levels
	1.22(0.97-1.52)
	0.083
	
	

	Serum Creatinine levels
	1.82(0.97-3.43)
	0.064
	
	



4. DISCUSSION

This study total of 105 participants were included and the study merely dived into determine the single dose effect of unilateral intra-vitreal bevacizumab in the un-injected after 4week follow-up, focused on the anatomical and functional outcome and also related the outcomes and possible local and systemic factors that were thought to be linked with the bevacizumab treatment
The study found the slight numerical increase in mean CMT (from 300.9 μm at baseline to 304.7 μm after four weeks), this change was not statistically significant (p = 0.1472). This result was aligned with the findings of (Khatri et al., 2017) who conducted a study in Nepal involving 25 patients with bilateral DME. Their results showed no statistically significant change in central macular thickness in the contralateral eye after unilateral IVB (p > 0.36), which they attributed to modest baseline edema and insufficient systemic diffusion of the drug.
In contrast to the study conducted by, (Bashir et al., 2021) in Pakistan which found the statistically significant decrease in CMT in the untreated eye (p = 0.001). This difference could be attributed by several factors, Bashir’s study included patients with higher baseline CSMT, which may had provided a larger range of CSMT reduction, also they did not report patients’ systemic or demographic characteristics, and furthermore they didn’t evaluate the systemic comorbidities such as hypertension, HbA1c, or renal function. The absence of these background variables makes it difficult to assess whether the CSMT reduction was purely a treatment effect or influenced by underlying systemic health differences, 
Also (Abd El-Moniem, Abou El-Enin and Rashwan, 2019), in an Egyptian, found a significant reduction in CMT in the contralateral eye following unilateral IVB (p=0.0001), possibly due to uniform systemic control and the studded only female population. Similarly, (Hanhart et al., 2014), reported a statistically significant reduction in the fellow eye among patients with severe baseline edema (p=0.0005), also in the retrospective study by (Bakbak et al., 2013),  included 39 patients with bilateral DME and reported a significant reduction in CSMT of the un-injected eye,  after four week follow-up (p=0.036), this findings may be contributed by several factors, they used a retrospective design, conducted over one year, and may be subjected to selection bias, particularly due to small sample size also the study sample population consisted exclusively the individuals with controlled hypertension. Furthermore, the noticeably higher baseline CSMT in their cohort brought about more room for measurable anatomical outcome.
This study was conducted among home-grown Black Tanzanian patients, a population that may parade unique genetic and vascular traits which may influence treatment response. Previous studies proposed that individuals of African descent have discrete choroidal thickness, lower retinal capillary density, and elevated VEGF and inflammatory markers (Osathanugrah et al., 2021). These variations can reduce systemic drug diffusion and tissue penetration of bevacizumab, possibly contributing to the lack of significant anatomical change witnessed in the contralateral eye,   Additional factor could be the imaging modality used, in this study the Time Domain OCT was used, which is less sensitive than the Spectral Domain OCT employed in several comparative studies, potentially leading to under-detection of subtle changes. 
Also in this study found that the median LogMAR VA in the contralateral eye remained unchanged at 0.3(6/12), both at baseline and at four weeks post-injection. This results was not statistically significant (p=0.1154). In this study’s findings observed to be aligned with those of (Malbin et al., 2019), who witnessed no statistically significant change in the contralateral eye’s VA after unilateral IVB injection. (Hanhart et al., 2014) Also showed no significant short-term visual improvement in the fellow eye. These studies support the conclusion that systemic spillover of bevacizumab after a single injection may not be sufficient to affect functional outcomes in the un-injected eye. 
In contrast, few studies have reported meaningful improvement in fellow eye VA. However, most of these either lacked statistical rigor or had very small sample sizes, For example, (Bakbak et al., 2016) noted a mild non-significant trend toward improved VA, which they suggested could be due to baseline imbalances rather than treatment effect. The result in this study may be contributed by several factors, the relatively preserved baseline VA in the untreated eyes reduces the likelihood of noticeable short-term functional gains, also visual acuity improvement may lag behind anatomical recovery or may not occur at all if neuro-retinal damaged, which is common in chronic DME cases.  
Without lagging behind this study also looked on the factors that were associated with the structural and function outcomes, in this study found that Hypertension was significantly associated with increased CMT in the untreated eye. This was consistent with (Kanji, Dhalla and Makupa, 2020) in Tanzania, who found that hypertension negatively influenced visual outcomes in diabetic retinopathy. Raised systemic blood pressure may aggravate retinal capillary leak and prevent the therapeutic effect to VEGF. Furthermore, patients with a history of PRP showed reduced CMT, possibly due to worse baseline CSMT or better retinal metabolic status.
Additionally Serum creatinine was confidently associated with increased CMT, this is biologically possible since renal dysfunction often cohabits with diabetic retinopathy as part of systemic micro-vascular disease, furthermore a similar findings were reported by (Lee et al., 2024) in Korea, who showed that impaired renal function was connected to poorer anatomical responses in DME patients getting anti-VEGF therapy. 
HbA1c and HDL cholesterol levels in this study were significantly associated with visual acuity changes in the crude analysis and they lost significance in adjusted analysis. Poor glycemic control has long been recognized as a risk factor for both progression and poor response in diabetic retinopathy. Low HDL, a marker of poor lipid metabolism and increased oxidative stress, may worsen retinal health and thereby reduce treatment responsiveness. (Chen et al., 2019; Yang, Qiao and Yan, 2023) both highlighted the influence of metabolic factors such as HbA1c and lipid profiles on anti-VEGF treatment outcomes. 
Considerably, age was not significantly associated with either CMT or VA changes in this study. This result is resonated with the study by (Alshalan et al., 2022), who showed no significant impact of age on anti-VEGF treatment response in a Saudi population. Though, it was different to (Chen et al., 2019) who reported the younger patients tended to respond better, perhaps due to less chronic retinal damage and better baseline vascular health. In this cohort, systemic disease burden may have overshadowed any age-related physiological differences, interpreting age a less significant factor.

5. CONCLUSION
This prospective cohort study conducted at KCMC found that a single unilateral intra-vitreal injection of bevacizumab was not enough to result in statistically significant anatomical or functional improvements in the un-injected eye in patients with bilateral DME. Though, systemic and ocular comorbidities, including hypertension, renal dysfunction, blood sugar control, lipid profile, and previous laser treatment, were significantly associated with contralateral eye outcomes. Therefore this result nailing the complex and multifactorial nature of treatment response in DME and highlight the need for incorporated systemic and ocular care in this population.
6. RECOMMENDATIONS
This study emphasizes the importance of integrating systemic disease management when treating the DME. Future studies should investigate the effect of serial IVB injection in the contralateral eye and compare outcomes to bilateral injection protocols. Future studies should also use more sensitive imaging technologies (e.g.; - Spectral Domain OCT).
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OPERATION DEFINATIONS
Macular edema was defined as a central sub field macular thickness (CSMT) of >250 μm as per optical coherent tomography.
Baseline CSMT, was a CSMT prior to bevacizumab injection.
Baseline Visual Acuity, was a visual acuity prior to bevacizumab injection.
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