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A B S T R A C T  

Objective: To investigate the effects of ophthalmic intravitreal injection of anti-
VEGF treatment on renal function in DM2 patients. 
Methodology: This observation retrospective study was carried out in the 
Ophthalmology and Nephrology departments of Akbar Niazi Teaching Hospital, 
Islamabad, from February 2022 to February 2024. Total 100 patients of DM2, 50 
patients received anti-VEGF treatment were included, both with and without 
chronic kidney disease (CKD). The progression of renal function was analyzed 
after the initiation of anti-VEGF treatment and in comparison, to a control 
group. 
Results: The patients mean age was 69.3±9.6 years (ranging 51–85 years). The 
ratio of males to females was 1:1.3, with 56% (n=28) being males and 44% 
(n=22) being females. At 12-month mark, 75% of patients had CKD, mean 
decrease in estimated glomerular filtration rate (eGFR) of 20%. 26% of patients 
(n=13) experienced a reduction in eGFR of > 25%, while 10% of patients (n=5) 
had a reduction in eGFR of > 50%. By the 24-month mark, 85% of patients had 
developed CKD, with an average reduction in eGFR of 33.3%. The eGFR mean 
decline rate among patients underwent anti-VEGF was 10 ml/min/year, 
significant high than the 1.5 ml/min/year observed in the control group (p < 
0.05). Following initial management, renal replacement was required for 20% of 
patients in the CKD group (n=6) in the follow up period (average duration of 
21±11 months). The primary risk factors for dialysis requirement were age, 
baseline proteinuria, and the presence of preexisting CKD. 
Conclusion: Ophthalmic anti-VEGF intravitreal for treatment is linked with an 
increased risk of CKD and accelerated progressive end stage kidney disease in 
individuals with preexisting CKD. Understanding the administration of these 
drugs is critical for managing progressive CKD and appropriately limiting their 
administration in specific patient populations. 
Keywords: Diabetes mellitus; Intravitreal injections; Vascular endothelial 
growth factor A. 
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Introduction 

The prevalence of diabetes mellitus (DM) is steadily 

rising in our population. In recent decades, the incidence 

of DM has increased sharply due to DM2.1 Nearly, 35% 

patients of diabetes develop diabetic retinopathy, and up 

to 80% of these also have diabetic renal disease. The 

preferred treatment for diabetic retinopathy is the 

intravitreal delivery of anti-VEGF.2 

Recently, intravitreal anti-VEGF agents have altered the 

treatment of numerous retinal conditions, including 

diabetic macular edema, age related macular 
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degeneration, proliferative diabetic retinopathy, and 

central retinal vein blockage.3 Ophthalmic intravitreal 

anti-VEGF is demonstrated to stop disease progression 

and enhance vision in patients receiving treatment, 

leading to its exponential increase in use within the 

discipline of ophthalmology currently.4 

The kidney damage caused by systemic anti-VEGF 

administration is well-documented, encompassing a 

variety of kidney lesions such as arterial hypertension, 

increased proteinuria, thrombotic microangiopathy, and 

various glomerular diseases.5-7 Recently, pharmacological 

studies have indicated that intravitreal is systemically 

absorbed and may lead to renal damage.8,9 Nevertheless, 

limited information of this agent is in literature regarding 

the renal effects.10 Recently, isolated case series have 

reported kidney involvement following intravitreal anti-

VEGF administration.11 Given the increasing use of these 

drugs, larger studies are required to clarify their negative 

effects and ensure their safer use.12 

The objective of the study was to investigate the effects 

of ophthalmic intravitreal injection of anti-VEGF on 

renal function in DM patients, their impact on kidney 

disease progression, changes in other factors including 

blood pressure and additional negative effects. 

Methodology 

This observation retrospective (case-control) study was 

carried out in the Ophthalmology and Nephrology 

departments of Akbar Niazi Teaching Hospital, 

Islamabad, from February 2022 to February 2024. This 

single-centre study focused on patients of diabetes, 

regardless of CKD status, who administered ophthalmic 

intravitreal injections of anti-VEGF, and a follow up 

period of 24 months. The patients included in the study 

were diabetic individuals who visited the hospital’s 

ophthalmology clinic and were diagnosed with macular 

edema or diabetic retinopathy, necessitating treated with 

intravitreal injections of anti-VEGF. The study control 

group consisted of DM2 patients, both CKD or non-

CKD, who were not underwent anti-VEGF and had same 

baseline parameters. This study received approval from 

hospital’s ethics committee ref no 680/IMDC/IREB-

2022. 

The patients’ demographics details, including age, 

gender, and BMI were assessed. The study documented 

various clinical factors, including arterial hypertension 

(AHT) (previous diagnosed AHT, BP >140/90 mmHg, 

and those on antihypertensive therapy); DM duration; 

retinopathy type; preexisting CKD (albuminuria, eGFR 

<60 ml/min, and CKD stage of 3 or higher according to 

classification of KDIGO; Kidney Disease Improving 

Global Outcomes); the usage of renin angiotensin 

aldosterone system (RAS) blockers; insulin; and oral 

antidiabetics. Additionally, analytical factors were 

recorded, such as glycated hemoglobin, glycemia, serum 

creatinine, albuminuria (albumin to creatinine ratio 

[ACR], mg/g), and estimated GFR (determined by 

equation of Epidemiological Collaboration for CKD). 

Additional parameters included type of anti-VEGF 

treatment, doses given, and any other negative effects 

were documented. Data were gathered on progression of 

treated patients over a 12 months period before given 

ophthalmic intravitreal injection of anti-VEGF to 24-

months afterward. Data of control group were gathered 

over the same duration. 

Quantitative parameters were stated as mean ± SD. The 

analysis was conducted using an independent t test. 

Qualitative parameters were presented as proportional 

frequencies and were compared using chi square. The 

correlation among parameters was determined using 

Pearson's correlation test. The Kaplan-Meier survival 

analysis was employed and compared by log rank model. 

The multivariate analysis by cox regression was 

conducted, such as all parameters with clinical 

importance. It was considered p-values ≤ 0.05 to be 

significant. The analysis was conducted by SPSS v 25. 

Results  

The study encompassed 100 patients in total, and baseline 

characteristics of patients in both groups are presented in 

Table I. Fifty patients received anti-VEGF treatment, 

56% were male. Mean age was 69.3±9.6 years, and mean 

duration of DM was 15 years. 90% had hypertension, and 

60% had CKD previously diagnosed. 

Among CKD treated patients, 96.7% had hypertension 

(89.7% of them were RAS blocker treated). In the group 

without CKD, 90% had hypertension (80% of them were 

RAS blocker treated). No difference was observed among 

CKD and non-CKD patients about the hypertension and 

RAS blocker treatment frequency. Regarding metabolic 

control, majority patients had glycated hemoglobin 

(HbA1c) mean of 7.3±1.2. Non-CKD patients had worse 

control, with a mean HbA1c of 8.0±1.1, compared to a 

mean HbA1c of 6.7±1.1 in CKD patients. This difference 

was significant. Additionally, 65% of non-CKD patients 

were receiving insulin at baseline, in contrast to 70% of 

CKD patients, with no difference among the groups. In  
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terms of oral antidiabetics, 90% of non-CKD patients 

were receiving oral antidiabetic drugs, compared to 

76.7% in CKD group. In terms of BMI, CKD patients 

had a BMI of 30.2±4.7 kg/m², which was not different 

from the BMI of non-CKD patients, who had a BMI of 

30 kg/m². In 86% of patients, anti-VEGF was started for 

macular edema. 24% patients were age related macular 

degeneration, had no difference among those CKD and 

non-CKD. Mean number of doses given was 12.6±6.8, 

ranging 1–24 (Table II). 50 patients in control group were 

assessed. The mean age was 70.1±9.2 years, with 52% 

being male. All the patients had a history of AHT, and 

94% were on treatment of RAS blocker. All the patients 

were taking oral antidiabetics, and 30% were on insulin. 

The BMI mean was 30.0±4.5 kg/m².  

The eGFR mean at baseline was 44.3±11.4 ml/min for 

anti-VEGF treatment patients, compared to 53.8±12.2 

ml/min for control group. Additionally, albumin to 

creatinine ratio mean was 256±30.7 mg/g in the anti-

VEGF group vs 221±31.3 mg/g in control group. The 

eGFR mean at 6 months was 36.0±8.4 ml/min for anti-

VEGF treatment patients, indicating a decrease of 8.3 

ml/min, while eGFR mean was 49.1±8.3 ml/min for 

control group, showing a reduction of 4.7 ml/min (p < 

0.001). The eGFR mean at 12 months was 33.4±8.2 

ml/min, compared to 51.1±8.2 ml/min in control group, 

representing a reduction of 10.9 ml/min vs 2.7 ml/min (p 

< 0.0001). The eGFR mean at 24-month of anti-VEGF 

group was 29.4±7.1 ml/min, a reduction of 14.9 ml/min. 

In contrast, control group eGFR mean was 48.0±7.3 

ml/min, a reduction of 5.8 ml/min (p < 0.001). Figure 1 

 Figure 1: Overall changes in renal function. 

In patients underwent anti-VEGF treatment, the decline 

in eGFR exceeded 25% in 16% of cases at 6-month, 26% 

of cases at 12-month, and 30% of cases at 24-month of 

follow up period. Additionally, a 50% decrease was 

observed in 10% of cases at 12-month and 16% of cases 

at 24-month. Table IV 

In total, 60% (n = 30) of patients had CKD with a GFR < 

60 ml/min at initiation of anti-VEGF therapy, by eGFR 

mean of 31.6±8.2 ml/min. The remaining patients non-

CKD had GFR mean of 80.4±14.7 ml/min. Among CKD 

Table II: Patients characteristics at baseline who underwent anti-VEGF treatment. 

Variables Total (n = 50) CKD (n = 30) Non-CKD (n = 20) p-value 

Ages (yr) 69.9±9.3 69.7±9.1 70.1±9.2 .880 

Gender (male) 28 (56%) 18 (60%) 8 (40%) .091 

Insulin 35 (70%) 21 (70%) 13 (65%) .523 

AHT 45 (90%) 29 (96.7%) 18 (90%) .571 

Oral antibiotics 40 (80%) 23 (76.7%) 18 (90%) .001 

RAS blocker 33 (66%) 26 (89.7%) 16 (80%) .486 

BMI 30.2±4.7 30.2±4.7 30.9±4.5 .913 

Diabetic macular edema 43 (86%) 23 (76.7%) 17 (85%) .425 

Macular degeneration 12 (24%) 8 (26.7%) 3 (15%) .414 

Glycated Hb (g/dl) 7.3±1.2 6.7±1.1 8.0±1.1 .001 

Creatinine baseline (mg/dl) 1.7±1.1 1.9±1.1 0.7±0.2 .001 

eGFR baseline (ml/min) 44.3±11.4 31.6±9.3 80.4±14.7 .001 

ACR baseline (mg/g) 256±30.7 637±32.4 162±30.1 .001 

Table I: Overall baseline characteristic details. 

Variables 
Anti-VEGF  

(n = 50) 

Control  

(n = 50) 
p-value 

Ages (yr) 69.9±9.3 70.1±9.2 1.00 

Gender (male) 28 (56%) 26 (52%) .891 

Insulin 35 (70%) 15 (30%) .001 

AHT 45 (90%) 50 (100%) .524 

Oral antibiotics 40 (80%) 50 (100%) .001 

RAS blocker 45 (90%) 47 (94%) .882 

BMI 30.2±4.7 30.0±4.5 .974 

Diabetic macular 

edema 
43 (86%) - - 

Macular 

degeneration 
12 (24%) - - 

Glycated Hb (g/dl) 7.3±1.2 7.4±1.2 .985 

Creatinine baseline 

(mg/dl) 
1.8±1.1 1.2±1.1 .001 

eGFR baseline 

(ml/min) 
44.3±11.4 53.8±12.2 .002 

ACR baseline 

(mg/g) 
256±30.7 221±31.3 .002 
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patients, the eGFR mean in 12 months before starting the 

medication was 36.0±8.4 ml/min. At beginning of 

intervention, the GFR mean was 30.5±6.1 ml/min, 

decreasing to eGFR mean of 24.7±6.0 ml/min at 6-

month, and further to eGFR mean of 19.8±5.3 ml/min at 

12-month and 24-month into the intervention. 

Consequently, a decrease in eGFR mean of 5.8 ml/min 

was noted at 6-month, followed by a reduction mean of 

10.7 ml/min at 12-month and 24-month. 

Among patients non-CKD, GFR mean in preceding 12-

month was 83.7±11.4 ml/min. The eGFR mean was 

80.4±14.7 ml/min at baseline, 70.3±10.4 ml/min at 6 

months, 61.8±7.4 ml/min at 12-month, and 58.5±7.3 

ml/min at conclusion of 24-month follow up. A decrease 

in eGFR mean of 10.1 ml/min in 6-month, 18.6 ml/min in 

12-month, and 21.9 ml/min in 24-month was noted 

(Table III). The decline in eGFR was notably more 

pronounced at 12-month and 24-month following anti-

VEGF treatment compared to the 12-month before the 

initiation of the drug in both patient groups. 

Table IV displays a decline in eGFR among CKD and 

non-CKD patients. In CKD patients, a decrease was 

observed in eGFR exceeding 25% in 20%, 26.7%, and 

33.3% of cases at 6-month, 12-month, and 24-month, 

respectively. Among non-CKD patients, a reduction in 

eGFR exceeding 25% was observed in 10%, 20%, and 

30% of cases, respectively. In CKD patients, a 50% 

decrease was seen in 6.7% and 13.3% of cases at 12-

month and 24-month, respectively, compared to 5% and 

10% in non-CKD patients. 

In interventional group, 6 patients (20%) of CKD needed 

renal replacement therapy (RRT) during follow up 

period, with a mean time of 21.2±11.4 months after 

receiving the initial dose. The progression risk to end 

stage CKD patients showed in figure 2. The mean age of 

this group at beginning was significant high than overall 

average age of 69 years, with a mean eGFR of < 32 

ml/min at beginning of intervention and ACR exceeding 

1000 mg/g at beginning of follow up. None of the 

patients in the control group required RRT. 

 

Figure. 2. ESRD risk in CKD treated patients. 

Table III: Changes in eGFR pre- and post-anti-VEGF treatment. 

 12 mo previous Baseline 6 mo 12 mo 24 mo 

Total 

eGFR (ml/min) 50.2±12.7 44.3±11.4 36.1±8.2 33.4±8.3 29.6±8.1 

Decrease eGFR - 5.9 8.2 10.9 14.7 

p value vs 12 mo - .074 .071 .039 .028 

CKD 

eGFR 36.0±8.4 30.5±6.1 24.7±6.0 19.8±5.3 19.8±5.3 

Decrease eGFR - 5.5 5.8 10.7 10.7 

p value vs 12 mo - .074 .071 .039 .028 

Non-CKD 

eGFR 83.7±11.4 80.4±14.7 70.3±10.4 61.8±7.4 58.5±7.3 

Decrease eGFR - 3.3 10.1 18.6 21.9 

p value vs 12 mo - .074 .001 .001 .001 

Table IV: eGFR percentage decrease in CKD and non-CKD treated patients 

 Total, f (%) CKD, f (%) Non-CKD, f (%) p-value 

Reduction of eGFR >25% 

Baseline 2 (4%) 2 (6.7%) 0 .038 

6 months 8 (16%) 6 (20%) 2 (10%) .001 

12 months 13 (26%) 8 (26.7%) 4 (20%) .031 

24 months 15 (30%) 10 (33.3%) 6 (30%) .031 

Reduction of eGFR >50% 

Baseline 0 0 0 - 

6 months 0 0 0 - 

12 months 5 (10%) 2 (6.7%) 1 (5%) .039 

24 months 8 (16%) 4 (13.3%) 2 (10%) .038 
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Discussion 

The main results of this study were that DM patients, 

both CKD and non-CKD, experienced significant kidney 

function decline following intravitreal anti-VEGF usage. 

The impact of systemic anti-VEGF administration on 

worsening AHT, increasing proteinuria, and declining 

kidney function is well-documented.13 VEGF inhibitors 

are now the preferred treatment for various retinal 

diseases.14 This ophthalmologic drug relies on local 

administration; however, studies indicate that some of 

these medications are absorbed into the bloodstream, 

leading to negative effects.15 Growing evidence in 

literature suggests that intravitreal usage of these 

medications may lead to proteinuria and AHT, 

particularly in DM patients who frequently already have 

proteinuria, CKD, and hypertension.16 

In contrast, studies by Diabetic Retinopathy Clinical 

Research Committee have questioned the impact of 

intravitreal antiangiogenic drugs on renal damage. These 

studies examined ACR in patients treated with 

bevacizumab, aflibercept, or ranibizumab over 52 weeks 

follow up. On average, patients administered 9 to 10 

injections throughout the treatment. Across all 

interventional groups, over 77% of patients persisted 

proteinuria levels near baseline. Alternatively, 10% and 

16% of patients showed a deterioration in ACR during 

follow up.17 This study showed that these medications did 

not have a harmful impact on the control of proteinuria in 

patients. 

In our cohort of treated patients, 75% experienced 

increased proteinuria during follow up, with this increase 

being significant greater at 24-month among both groups, 

including subgroup without prior CKD. The primary 

identified risk factors for progression to ESRD included 

older age, baseline albuminuria, and pre-existing CKD. 

This aligns with published data, which suggests that the 

risks associated with inhibition of anti-VEGF may be 

approximately 14% for progression of hypertension and 

14% to 45% for the worsening of proteinuria.18 

In this study, 57% patients received anti-VEGF exhibited 

significant decline in kidney function (defined as a 

reduction of more than 25% from baseline eGFR), while 

control group demonstrated significant more stable eGFR 

levels, though a decline remained noted. This decline was 

significant more pronounced in CKD group. At the end of 

the 24-month follow up, proteinuria raised in 75% 

patients who received treatment. Nevertheless, a 

significant raise in proteinuria was also observed among 

patients with CKD of control group at 12-month, 

although the raise was less significant. During the follow 

up period after first dose, 6 (20%) patients in CKD group 

needed renal replacement. These patients were significant 

older, had eGFR of less than 30 ml/min, and exhibited 

high proteinuria at baseline, compared to patients who 

received treatment and did not require renal replacement. 

In terms of visual outcomes, this study found that 2/3 

patients exhibited unchanged or enhanced visual acuity, 

along with enhanced optical coherence tomography 

measurements throughout the follow up. Conversely, 1/3 

patients did not demonstrate any enhancement in their 

visual acuity. Significantly, 40% CKD patients 

experienced visual enhancement or maintenance. This 

considerable proportion of visual enhancement 

complicates the choice to halt anti-VEGF in CKD 

individuals, especially given the decline in eGFR at 24 

months in this specific group and the relatively low 

incidence of kidney replacement, despite it not being 

absent. These results emphasize the necessity for studies 

involving larger patient populations to reach definitive 

conclusions. 

The study limitations are noteworthy and include the 

following; study was retrospective, single centre with a 

limited patient population. Nevertheless, one of its 

strengths is that it reflects practical clinical setting, 

incorporating patients both CKD and non-CKD alongside 

a comparable control group. 

Conclusion  

In CKD patients of DM undergoing intravitreal injection 

of anti-VEGF, it is essential to closely monitor 

proteinuria, renal function, and blood pressure following 

administration. This approach will facilitate the early 

detection of effects of these medications on kidney 

function and may even allow for the contraindication of 

their usage in high-risk patients for the progression or 

exacerbation of CKD. Prospective studies are necessary 

to generate additional evidence to support these findings. 
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