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Visual Outcomes between Intravitreal Bevacizumab versus Intravitreal Bevacizumab plus Focal Laser among Patients with Diabetic Macular Edema at Kilimanjaro Christian Medical Centre 2021-2024
ABSTRACT 
	Aim: To determine visual outcome in diabetic macular edema patients treated with bevacizumab alone versus bevacizumab plus focal laser.
Study design: A retrospective cohort study
Place and Duration of Study: A 1 year follow-up, conducted at Kilimanjaro Christian Medical Centre from 2021 to 2024.
Methodology: Patients with diabetic macular edema and satisfied the inclusion criteria were included in the study, those who received bevacizumab alone (120) were group one and those who combined with focal laser (116) were in group two. Visual acuity and central macular thickness at baseline, 6th week, 12th week, 18th week and 1 year were recorded in both groups. 
[bookmark: _GoBack]Results: Patients treated with bevacizumab plus focal laser had more improvement in mean visual acuity than bevacizumab alone. In bevacizumab plus focal laser group the mean visual acuity changed from baseline (0.63±0.5logMAR95%CI: 0.55-0.72) to end follow up (0.46±0.33logMAR95%CI: 0.40-0.52, P < .001). But in bevacizumab alone the mean visual outcome changed from baseline (0.86±0.9logMAR95%CI: 0.77-0.94) to end follow up (0.62±0.3logMAR95%CI: 0.55-0.69 P < .001. The mean macular thickness reduction was more in combined group than bevacizumab alone group from baseline (424.72±195.32um95%CI: 388.79-460.63), (453.48±155.61um95%CI: 425.36-481.61) to end of follow-up (277.14±63.84 um95%CI: 265.40-288.88 P < .001), (287.05±81.86 um 95%CI: 272.25-301.85 P < .001) respectively. Male gender was associated with lower functional success, while good baseline visual acuity significantly increased the likelihood of achieving functional success.
Conclusion: This study showed that the intravitreal bevacizumab plus focal laser group led to better visual outcomes over a 1year period compared to the bevacizumab alone group especially those with good baseline visual acuity, female gender, shorter diabetes duration of less than 15 years and less number of  intravitreal bevacizumab injections (≤3). 
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1. INTRODUCTION 
Diabetes affects about 425 million people in the world, with ages ranging from 20 to 79. It affects people in low and middle income countries disproportionately.  1 in 10 adults worldwide or 700 million people will have diabetes by 2045. (International diabetes Federation, 2023)
Globally it affects approximately 21 million people: In Europe it is 11%, but in many African nations it is low as 7.5%. In some cases, DME affects about 1 in every 14 diabetic patients. (International Diabetes Federation, 2023)
Diabetic retinopathy (DR) is the one of the complications of diabetes that is the disease of microvascular abnormality in the fundus of the eye. It can cause vision impairment and blindness. This complication can be unnoticeable in early stages.. (Kanji et al., 2020)
DME is characterized by fluid pooling in the central region of the retina as a result of the blood-retinal-barrier deterioration. Focal or multifocal leaking from clustered microaneurysms results in localized edema but capillary leakage generates widespread edema. Retinal hypoxia leads to increased VEGF through activation of hypoxia inducible factor 1 (HIF-1). (AOO, diabetic   retinopathy, 2023)
Macula edema is caused by different causes such as diabetic retinopathy (DR), intraocular inflammation (uveitis), retinal vein occlusion (RVO), and pseudophakia. Diabetic macular edema is the most common type of macular edema (Kabunga et al., 2022).
Risk factors of DME are modifiable and non-modifiable, which are hyperglycemia in the presence of hypertension, long duration of T1D and T2D, dyslipidemia, gender more common in males, obesity, pregnancy with pre-existing diabetes not gestational DM, and previous cataract surgery (Jafri et al., 2017).
DME is diagnosed clinically by using a direct or indirect ophthalmoscope with the aid of a 90D lens and slit lamp. To confirm the diagnosis is by using Optical Coherent Tomography (OCT) is used. (Jatoi et al., 2022).
Management of DME includes Ant-Vascular endothelial derived factors (Ant-VEGF), focal macular photocoagulation or a combination, intravitreal corticosteroids and pars plana vitrectomy (PPV). (Lui et al., 2014).
The introduction of Ant-VEGF has improved vision impairment. Ant- VEGF medication is like bevacizumab, ranibizumab and aflibercept, which are the first line for treatment of DME. (Kanji et al., 2020). 
Managing DME can be accomplished with a variety of therapeutic options such as intravitreal bevacizumab, focal laser or a combination. Still, opinions differ over whether bevacizumab alone or in combination with focal laser is the best course of action. Also, there is limited published study in Sub-Sahara Africa, East Africa and Tanzania in general that compares the visual outcome of using bevacizumab alone against bevacizumab plus focal laser treatment in DME patients. This study will assist in knowing the one year visual outcome in DME patients at Kilimanjaro Christian Medical Centre who are using intravitreal bevacizumab alone or intravitreal bevacizumab in combination with focal laser also factors affecting visual outcome among two treatment group. 

	
2. methodology 

This was a retrospective cohort study of 1 year follow-up conducted at Kilimanjaro Christian Medical located in Moshi, Northern Tanzania from from January 2021 to January 2024.  Consecutive sampling technique was used. Inclusion criteria were all patients with diabetic macula edema managed by intravitreal bevacizumab alone and intravitreal bevacizumab plus focal laser and exclusion criteria were presence of vitreomacular traction, epiretinal membrane in addition to DME, patient who had any ocular surgery within 6 month, all patients with retinal visual impairing condition like glaucoma, retinitis pigmentosa, optic atrophy and macula dystrophy, patients with insufficient data of visual acuity, central macular thickness and patients who had pan-retinal photocoagulation, intravitreal triamcinolone within 12 months.
A data extraction sheet was used to collect data whereby patients with diabetic retinopathy were obtained from the hospital eHMS by entering the ICD-10 code with the help of medical records personnel. A list of diabetic retinopathy patients who visited Kilimanjaro Christian Medical from January 2021 to January 2024 was obtained and DME patients were sorted from them and two groups was obtained from them Group 1 was the patients with DME managed by intravitreal bevacizumab injection alone (2.5 mg/0.1 mL) thereafter came for follow up visits every 6 weeks and group 2 was the one managed by intravitreal bevacizumab injection plus focal laser. Intravitreal bevacizumab was given as of group 1 and focal laser was added after 6 weeks according to the doctor’s decision following OCT findings. From the files age, sex, place of resident, occupation, hypertension, duration of diabetic mellitus and visual acuity at the baseline, 6th week, 12th week, 18th week and 12th months were recorded. Visual acuity was tested using the Snellen's chart and converted to loMAR. Centre macula thickness at baseline, 6th week, 12th week and 18th week and 12th month for both groups were obtained from the OCT done (time domain OCT machine, Carl Zeiss, PRIMUS 200, REF 000000-2162-427). Injections or focal laser were stopped once the macular thickness came back to normal level. Normal macular thickness was considered to be ≤ 252 μm.
Data was entered, cleaned and analyzed by using STATA version 17. . Descriptive statistics were carried out whereby categorical variables were summarized using frequency and percentages and numeric variables were summarized using mean with standard deviation (SD) and median with interquartile range (IQR). 
A univariate analysis was done to obtain the crude hazard ratio (CHR) and a multivariable analysis was done to obtain the adjusted hazard ratio (AHR). Variables with a p-value of < 0.05 were considered statistically significantly.

	

3. results 
	
3.1 Participants Background Characteristics	
This study comprised 236 diabetic macular edema patients treated at the Kilimanjaro Christian Medical Centre with either intravitreal bevacizumab alone (120) or in combination with a focal laser (116) and followed for 1 year period. Out of the 236 patients that were enrolled in the study, 133 (56.4%) were women and 103 (43.6%) were men. The mean age of the participants was 64.32(±8.38) years. The majority of participants were from Kilimanjaro, 155 (65.7%). Among DME patients in this study, 33 (14%) had diabetic mellitus for <10 years, 166 (70.3 %) between 10 and 20 years and 37 (15.7%) for >20 years. This study also found that most of the participants were hypertensive by 191 (80.9%). The mean baseline VA of patients who received intravitreal bevacizumab alone was 0.86 logMAR (±0.49) and in combination was 0.63 logMAR (±0.45) and the mean IOP was 14 mmHg (±3.28).
Those who received intravitreal bevacizumab of ≤3 were 136 (57.6%) and ˃3 was 100 (42.4%) during the treatment period. Also, 69 (59.4%) received less than or equal to one focal laser and 47 (40.5%) received more than one focal laser.  Table 1 summarized the background characteristics of participants by treatment modality.
Table 1: Participants Background Characteristics by Treatment Modality (N=236)
	Characteristic
	Bevacizumab alone
	Bevacizumab plus focal laser
	Total

	 
	N=120
	N=116
	N=236

	 
	
	
	

	Age of the Participant (In years)
	
	
	

	≤60
	26(21.7)
	35(30.2)
	61(25.8)

	>60
	94(78.3)
	81(69.8)
	175(74.2)

	Mean(SD)
	66.37(±8.71)
	62.20(±7.49)
	64.32(±8.38)

	Sex of the participant 
	
	
	

	Female
	60(50)
	73(62.9)
	133(56.4)

	Male
	60(50)
	43(37.1)
	103(43.6)

	Residence
	
	
	

	Kilimanjaro
	81(67.5)
	74(63.8)
	155(65.7)

	Out of Kilimanjaro
	39(32.5)
	42(36.2)
	81(34.3)

	Occupation
	
	
	

	Non employed
	89(74.2)
	67(57.8)
	156(66.1)

	Employed
	31(25.8)
	49(42.2)
	80(33.9)

	Duration of diabetic mellitus
	
	
	

	<10
	21(17.5)
	12(10.3)
	33(14)

	10-20
	75(62.5)
	91(78.4)
	166(70.3)

	>20
	24(20)
	13(11.2)
	37(15.7)

	Eye affected
	
	
	

	Right eye
	65(54.2)
	58(50)
	123(52.1)

	Left eye
	55(45.8)
	58(50)
	113(47.9)

	Hypertension status
	
	
	

	Yes
	91(75.8)
	100(86.2)
	191(80.9)

	No
	29(24.2)
	16(13.8)
	45(19.1)

	Baseline VA

	
	
	

	      Good
	39(67.5)
	66(56.9)
	105(45.5)

	      Poor
	81(65.5)
	50(43.1)
	131(55.5)

	      Mean(SD)
	0.86(±0.49)
	0.63(±0.45)
	0.74(±0.48)

	IOP
	
	
	

	Mean(SD)
	14.4(±3.18)
	14.27(±3.39)
	14.33(±3.28)

	Number of IVB given during treatment period
	
	
	

	≤3
	63(52.5)
	73(62.9)
	136(57.6)

	˃3
	57(47.5)
	43(37.1)
	100(42.4)

	Number of focal lasers given during treatment period
	
	
	

	
	
	
	

	1
	
	69(59.5)
	69(59.5)

	2
	
	35(30.2)
	35(30.2)

	3
	
	12(10.3)
	12(10.3)


(Abbreviations: VA - Visual Acuity; SD - Standard Deviation; IOP- Intraocular Presser; IVB – intravitreal bevacizumab)

	
	
3.2 Functional Changes  	
With regard to visual acuity, patients with DME treated by bevacizumab alone and bevacizumab plus focal laser had a mean visual acuity change that was statistically significant from baseline to six weeks 0.86 (±0.9) logMAR (95% CI; 0.77-0.94)  to 0.75 (±0.8) logMAR (95% CI; 0.67-0.84, P < .001) and 0.55 (±0.4) logMAR (95% CI; 0.49-0.62, P < .0054) from 0.63 (±0.5) logMAR (95% CI 0.55- 0.72) respectively.
At 12 and 18 weeks, the mean visual acuity change in the bevacizumab alone group was the same and statistically significant from baseline 0.68 (±0.5) logMAR (95% CI; 0.60-0.76, P < .01) and in the bevacizumab plus focal laser change to 0.53 (±0.3) logMAR (95% CI; 0.47-0.59, P < .0012) at 12 weeks and 0.51 (±0.3) logMAR (95% CI; 0.45-0.57, P < .0003) at 18 weeks.
At the end of follow-up (1 year), the mean visual acuity in combined therapy appeared to be superior to intravitreal bevacizumab alone, 0.46 (±0.33) logMAR (95% CI; 0.40-0.52, P < .001) and 0.62 (±0.3) logMAR (95% CI; 0.55-0.69, P < .01) respectively. 
Table 2 show the distribution of mean visual acuity change from baseline to 1 year follow-up by treatment modality.
Table 2: Distribution of Mean VA over Time by Treatment Modality
	 Variable
	Bevacizumab alone
	Bevacizumab plus focal laser 

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

	Baseline VA
	0.86(±0.9)
	0.77-0.94
	 
	0.63(±0.5)
	0.55- 0.72
	 

	VA at 6 weeks
	0.75(±0.8)
	0.67-0.84
	.001
	0.55(±0.4)
	0.49-0.62
	.0054

	VA at 12 weeks
	0.68(±0.5)
	0.60-0.76
	<.01
	0.53(±0.3)
	0.47-0.59
	.0012

	VA at 18 weeks
	0.68(±0.44)
	0.60-0.76
	<.01
	0.51(±0.3)
	0.45-0.57
	.0003

	VA at I year
	0.62(±0.3)
	0.55-0.69
	<.01
	0.46(0.33)
	0.40-0.52
	<.001


(Abbreviations: VA - Visual Acuity; SD-Standard Deviation)

3.3 Anatomical Changes
With regard to macular thickness of the patients with DME treated by bevacizumab alone, the mean CMT at baseline was 453.48 (±155.61) µm (95% CI: 425.36-481.61) and it decreased statistically significantly in each subsequent visit. Decreased to 370.93 (±133.13) µm (95% CI: 346.86-394.99, P < .001) at 6 weeks, 348.89 (±327.57) µm (95% CI: 425.36-481.61, P < .001) at 12 weeks, 325.02 (±97.69) µm (95% CI: 307.37-342.68, P < .001) at 18 weeks and at the end of follow-up (1 year) was 287.05 (±81.86) µm (95% CI: 272.25-301.85, P < .001). 
Patients who received bevacizumab plus focal laser therapy had a mean CMT at baseline of 424.72 (±195.32) µm (95% CI: 388.79-460.63) it decreased significantly in each visit to the end of follow up (1 year). At 6 weeks 331.94 (±105.16) µm (95% CI: 312.60-351.28, P < .001), 315.32 (±87.49) µm (95% CI: 299.23-331.41, P < .001) at 12 weeks, 299.58 (±79.35) µm (95% CI: 284.98-314.17, P < .001) at 18 weeks, 277.14 (±63.84) µm (95% CI: 265.40-288.88, P < .001) at 1 year. Figure 1 shows the distribution of mean CMT change from baseline to 1 year follow-up by treatment modality.

Figure 1: Mean CMT Change from Baseline to 1 Year Follow-up by Treatment Modality.
3.4 Predictors of Functional Success
In crude analysis, participants who received bevacizumab plus focal laser showed a significant association with functional success, whereby participants who received bevacizumab plus focal laser had 65% higher functional success (CHR = 1.65; 95% CI: 1.17-2.33; p-value = 0.005) compared to participants who received Avastin alone. Also male participants were 45% less likely to achieve better functional success compared to female participants (CHR = 0.55; 95% CI: 0.38-0.79; P <.001), this association was statistically significant. Patients with ≥15 years of diabetes were 30% less likely to have better functional success compared to those with <15 years, this association was statistically significant (CHR = 0.70; 95% CI: 0.50-0.99; P꞊ .042). Patients with good baseline visual acuity  were 2.44 times more likely to have higher functional success compared to those with poor baseline visual acuity  , this association  was statistically significant (CHR=2.44; 95%CI: 1.71-3.50; P < 0.001).
In adjusted analysis, only male gender and baseline visual acuity show significant association. Males were still 35% less likely to achieve better functional success compared to females (AHR = 0.65; 95% CI: 0.45-0.95; P = .025) and patients with good baseline visual acuity  were 2.2 times more likely to have higher functional success than those who started with poor visual acuity, this association was statistically significant (AHR = 2.20; 95%CI: 1.50-3.22; P < .001). Table 3 shows predictors of functional success in both Crude Hazard Ratio (CHR) and Adjusted Hazard Ratio (AHR).
Table 3: Predictors of Functional Success (Visual Acuity)
	Variable
	CHR
	P –value
	AHR
	P -value

	Treatment Modality
	
	
	
	

	Bevacizumab Only
	Ref
	
	Ref
	

	Bevacizumab plus focal
	1.65(1.17-2.33)
	.005
	1.36(0.95-1.94
	.096

	Age of the Participant (In years)
	
	
	
	

	≤60
	Ref
	
	Ref
	

	>60
	0.74(0.51-1.07)
	.107
	0.83(0.56-1.23)
	.357

	Sex
	
	
	
	

	Female
	Ref
	
	Ref
	

	Male
	0.55(0.38-0.79)
	.001
	0.65(0.45-0.95)
	.025

	Duration of diabetic mellitus(In years)
	
	
	
	

	≤15
	Ref
	
	Ref
	

	>15
	0.70(0.50-0.99)
	.042
	0.93(0.64-1.35)
	.703

	Hypertension status
	
	
	
	

	Yes
	Ref
	
	Ref
	

	No
	1.07(0.69-1.64)
	.772
	1.07(0.69-1.67)
	.748

	Baseline VA
	
	
	
	

	Poor
	Ref
	
	Ref
	

	Good
	2.44(1.71-3.50)
	<.001
	2.20(1.50-3.22)
	<.001

	
IOP at Baseline
	1.05(0.99-1.11)
	.057
	
	

	
Number of IVB given during treatment period
	
	
	
	

	≤3
	Ref
	
	Ref
	

	>3
	0.94(0.67-1.33)
	.729
	1.16(0.80-1.67)
	.432


(Abbreviations: VA - Visual Acuity; SD-Standard Deviation; IVB – Intravitreal Bevacizumab; CHR-Crude Hazard Ratio; AHR-Adjusted Hazard Ratio)



3.5 Predictors of Anatomical Success
In crude analysis, only the number of intravitreal bevacizumab showed a significant association with anatomical changes, whereby participants who had greater than 3 intravitreal bevacizumab were 70% (CHR=0.30; 95%CI: 0.49-0.98; P value = .042) significantly less likely to have anatomical success compared to participants with intravitreal bevacizumab less than or equal to 3 intravitreal bevacizumab.
There were no variables that showed significant association in adjusted analysis. Table 4 Shows Predictors of Anatomical Success.
Table 4: Predictors of Anatomical Success
	Variable
	CHR
	P -value
	AHR
	P -value

	Treatment Modality
	
	
	
	

	Bevacizumab Only
	Ref
	
	Ref
	

	Bevacizumab plus focal
	1.05(0.75-1.47)
	.759
	0.99(0.71-1.39)
	.968

	Age of the Participant (In years)
	
	
	
	

	≤60
	Ref
	
	Ref
	

	>60
	1.26(0.84-1.90)
	.265
	1.48(0.97-2.27)
	.072

	Sex of the participant
	
	
	
	

	Female
	Ref
	
	Ref
	

	Male
	0.74(0.52-1.05)
	.09
	0.73(0.51-1.03)
	.075

	Duration of diabetic mellitus (In years)
	
	
	
	

	≤15
	Ref
	
	Ref
	

	>15
	0.76(0.55-1.06)
	.109
	0.84(0.59-1.21)
	.359

	Hypertension status
	
	
	
	

	Yes
	Ref
	
	Ref
	

	No
	1.26(0.85-1.87)
	.256
	1.16(0.77-1.73
	.474

	Baseline VA
	
	
	
	

	Poor
	Ref
	
	Ref
	

	Good
	1.35(0.89-2.03)
	.155
	1.24(0.82-1.89)
	.312

	IOP at Baseline
	0.86(0.61-1.19)
	.363
	
	

	Number of IVB given during treatment period
	
	
	
	

	≤3
	Ref
	
	Ref
	

	>3
	0.70(0.49-0.98)
	.042
	0.71(0.50-102)
	.066


(Abbreviations: VA - Visual Acuity; SD-Standard Deviation; IVB – Intravitreal Bevacizumab; CHR-Crude Hazard Ratio; AHR-Adjusted Hazard Ratio).

DISCUSSION 
With regard to visual acuity, visual acuity improved statistically significantly from baseline in both treatment groups. Compared to the bevacizumab alone group improved from 0.86 ± 0.49 logMAR (95% CI: 0.77-0.94) to 0.75 ± 0.48 logMAR (95% CI: 0.67-0.84) the bevacizumab plus focal laser group showed greater improvement at 6 weeks from 0.63 ± 0.45 logMAR (95% CI: 0.55-0.72)   to 0.55 ± 0.34 logMAR (95% CI: 0.49-0.62). Both groups continued to improve at 12 and 18 weeks, however the combined therapy produced significantly superior functional outcomes. At one year, the group receiving combination therapy had better visual acuity 0.460.46 ± 0.33 logMAR (95% CI: 0.40-0.52, P < .001)   compared to 0.62 ± 0.39 logMAR (95% CI: 0.55-0.69, P < .01 ) in the group receiving bevacizumab alone. These findings could be explained by the fact that bevacizumab (Avastin) is an anti-VEGF medication that inhibits vascular endothelial growth factor (VEGF) which decreases vascular permeability and fluid leakage and quickly improves retinal edema. Focal laser photocoagulation targets leaking microaneurysms and areas of focal capillary leakage by causing localized retinal scarring and vascular closure over time. When these two therapies are combined, there is long-term structural stability and improvement in visual acuity. A similar study done by Arevalo et al., 2013 found that in 1 month the mean BCVA in the bevacizumab alone group was 0.72 ± 0.50  logMAR from baseline 0.87 ± 0.40 logMAR, but in combined group change from baseline 0.76 ± 0.30  logMAR to 0.70 ± 0.6  logMAR. At 24 months mean BCVA were 0.65± 0.20 logMAR in bevacizumab alone group and in combined was 0.60 ± 0.5 logMAR this showed that combination with focal laser group lead to improvement of visual acuity from baseline than bevacizumab alone. Also, a study done by Alahmadwy et al., 2015 found that there were greater VA improvements in with bevacizumab plus focal laser than bevacizumab alone in 1 year follow-up from baseline that was statistically significant. The change in the bevacizumab alone group over the course of a 1 year was from 0.78 ± 0.50 logMAR to 0.75 ± 0.40 logMAR, in contrast to combined group mean BCVA was 0.46 ± 0.35 logMAR from a baseline 0.73 ± 0.42logMAR. These similarities can be due to baseline visual acity levels, whereby those who had good baseline visual acity (bevacizumab plus focal laser group) had better functional outcome at the end of follow-up.
However, this study findings differs from the study done by Faghihi et al., 2010, which reported more improvement in the bevacizumab alone group from baseline 0.326 ± 0.70 logMAR to 0.188 ± 0.20 logMAR than in the bevacizumab plus focal laser group after 6 months of follow-up. Also, Lee et al., 2011 found that at the end of follow-up neither therapy showed any significant improvement in visual acuity. In the bevacizumab alone group, the change was from 0.32 ± 0.20 logMAR to 0.29 ± 0.18 logMAR at 6 months, while in the combined group the change was from 0.36 ± 0.18 logMAR to 0.32 ± 0.22 logMAR. These differences could be due to the shorter duration of the study, less sample size used and visual acuity at baseline.
With regard to anatomical change of patients with diabetic macular edema treated by bevacizumab alone or bevacizumab plus focal laser, both groups showed statistically significant reductions in central macular thickness (CMT) in all follow-up visits. However, the bevacizumab plus focal laser group consistently achieved better anatomical outcomes from (453.48 ± 155.61µm; 95% CI: 425.36-481.61) to (277.14 ± 63.84 µm; 95% CI: 265.40-288.88, P < .001) than the bevacizumab alone group, from (424.72 ± 195.32 µm; 95% CI: 388.79-460.6) to (287.05 ± 81.86 µm; 95% CI: 272.25-301.85, P < .001) at the end of follow-up (1 year).  These findings could be due to the synergistic action of bevacizumab plus focal laser, whereby bevacizumab tends to inhibit VEGF hence reducing vascular permeability and leakage of retinal blood vessels and focal laser leads to retinal scarring and sealing of microaneurism that provide long term benefit that bevacizumab alone. A study with similar results to this included Shalaby et al., 2023 found that combination group (bevacizumab plus focal laser) had a lower final mean Centre macular thickness from 396 ± 46 µm to 156.5 ± 33 µm than the bevacizumab alone group change from 398 ± 51µm to 138.3 ± 40 µm (P <.0001). These findings can be due to the long duration of study (1 year). Also, a study done by Akpolat et al., 2018, Solainam et al., 2010, Akpolat et al., 2018 concluded that adding macular laser to bevacizumab reduces macular thickness more than the bevacizumab alone group.  These study findings are different from the study done by Faghihi et al., 2010, whereby both groups had the same reduction of mean macular thickness at the end of follow-up. bevacizumab alone change was from 261 ± 115 µm at the baseline to 221 ± 87 µm at 6 months and in combined mean center macular thickness changes from 270 ± 93µm at the baseline to 225 ± 80 µm after 6 months of treatment. This findings could be due to the sample had mild edema and a shorter follow-up time (6 months). 
With regard to factors affecting visual outcomes of patients with diabetic macular edema treated by bevacizumab alone or bevacizumab plus focal laser group, the following were the factors that affected functional success: participants who received bevacizumab plus focal laser, male gender, duration of diabetes more than 15 years and good baseline visual acuity. Participants who received bevacizumab plus focal laser showed a statistically significant association with functional success, whereby participants who received bevacizumab plus focal laser had 65% higher functional success (CHR = 1.65; 95% CI: 1.17-2.33; P -value <.005) compared to participants who received bevacizumab alone. These findings could be due to synergistic action of bevacizumab plus focal laser, whereby bevacizumab tends to inhibits VEGF hence reducing vascular permeability and leakage of retinal blood vessels and focal laser leads to retinal scarring and sealing of microaneurism that provide long term benefit that bevacizumab alone. These findings are the same as the study that was done by Arevalo et al., 2013 where the combine group had good visual outcome than the bevacizumab alone group. This is different from the study done by Shalaby et al., 2023 that found no clinically significant differences at baseline observed between the two treatment groups. This could be due to small sample size used. Also, males participants were 45% less likely to achieve better functional success compared to female participants (CHR = 0.55; 95% CI: 0.38-0.79; P -value <.001) this association was statistically significant. These findings could be due to health seeking behavior whereby male has poor health seeking behavior and hence poor compliance with medications and follow-up which is critical for visual outcomes. Similar studies done by Weingessel et al., 2018 found male participants were more common than female participants to have DME and poor visual outcome. Patients with ≥15 years of diabetes were 30% less likely to have better functional success compared to those with <15 years, this association was statistically significant (CHR = 0.70; 95% CI: 0.50-0.99; P -value <.042). This could be due to long standing diabetes leading to irreversible chronic microvascular damage like capillary non perfusion and ischemia which limits visual recovery despite edema resolution. These findings are the same as those from the study by Kanji et al., 2020, whereby patients with ≥10 year’s duration of diabetic mellitus were significantly less likely to reduce mean Centre macular thickness. This could be due to some study area and the same retrospective study design. Patients with good baseline visual acuity were 2.44 times more likely to have higher functional success compared to those with poor baseline visual acuity, this association  was statistically significant (CHR = 2.44; 95% CI: 1.71-3.50; P < .001). Good baseline visual acuity could be due to less macular ischemia and preserved retinal structures especially outer retinal layers and photoreceptors which are essential for functional success. These findings are the same as the study done by Kabunga et al., 2022 whereby baseline BCVA was the strongest predictor of visual improvement at 3 months for patients who received intravitreal bevacizumab alone. But Shalaby et al., 2023 found that there were no clinically significant differences at baseline observed between the two treatment groups based on baseline BCVA. After adjusting only male gender and baseline visual acuity shows a significant association. Males were still 35% less likely to achieve better functional success compared to females (AHR = 0.65; 95% CI: 0.45-0.95; P = .025) and patients with good baseline visual acuity were 2.2 times more likely to have higher functional success than those who started with poor visual acuity, this association was statistically significant (AHR = 2.20; 95% CI: 1.50-3.22 P < .001). With regard to anatomical success only number of intravitreal bevacizumab showed a significance association with anatomical success, whereby participants who had greater than 3 intravitreal bevacizumab were 70% (CHR = 0.30; 95% CI: 0.49-0.98; P -value = .042) significantly less likely to have anatomical success compared to participants with intravitreal bevacizumab less than or equal to 3. These findings could be due to patients requiring more than 3 injections are possibly those who had more chronic or severe DME, so more injections to these patients was the marker of severity which correlates with lower anatomical success. These findings are the same as the study done by Arevalo et al., 2013, whereby in intravitreal bevacizumab plus focal laser group needed less number of injections and had better visual outcomes than the intravitreal bevacizumab alone group. After adjusting, there were no variables that showed significant association with anatomical success.


4. Conclusion
This study showed that the intravitreal bevacizumab plus focal laser group led to better visual outcomes over a 1year period compared to the bevacizumab alone group in patients with diabetic macular edema. Patients in the combination group had significantly greater improvements in functional outcomes, especially those with good baseline visual acuity, female gender, and shorter diabetes duration of less than 15 years.
In anatomical outcomes based on mean central macular thickness both groups showed significant improvement in functional outcome, but the bevacizumab plus focal laser group again had slightly higher anatomical success than the bevacizumab only group. Less number of intravitreal bevacizumab injections (≤3) was associated with better anatomical outcomes.

OPERATIONAL DEFINITIONS
Macula edema is defined as a central macular thickness (CMT) of above 250µm as determined by Optical Coherent Tomography.
Visual outcome will be categorized as good with a visual acuity of ≥ 6/60. Poor visual acuity < 6/60 after 1 year follow-up.
Anatomical outcome will be determined as success if CMT ≤ 250µm and failure if CMT >250µm at 1 year follow up.

ABBREVIATIONS
BCVA-     Best Corrected Visual Acuity

CMT-     Central macula thickness

DM-      Diabetes Mellitus

DME-    Diabetic Macula Edema

KCMC-   Kilimanjaro Christian Medical Center

OCT-         Optical Coherence Tomography
T1D -        Type 1 Diabetes
T2D-         Type 2 diabetes 
VA-           Visual Acuity 
VEGF-      Vascular Endothelial Growth Factor 
WHO-      World Health Organization


Consent 
Written and informed consent has been obtained from the relevant authorities in accordance with the international standard.

Ethical approval

Ethical consideration approval was obtained from the KCMC University and Research Ethics Review Committee (KCMC-RERC) (PG 96/2024).
During the data collection process, participant’s number was used instead of names, and their information was handled with caution to safeguard confidentiality.
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Avastin ony	
Baseline CST	CST at 6 weeks	CST at 12 weeks	CST at 18 weeks	CST at 1 year	453.48	370.93	348.89	325.02	287.05	Avastin + Focal laser	
Baseline CST	CST at 6 weeks	CST at 12 weeks	CST at 18 weeks	CST at 1 year	424.72	331.94	315.32	299.58	277.14	
CMT IN μm



