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ORIGINAL ARTICLE

The Impact of Intravitreal Avastin on Systemic Blood Pressure in Patients

Under Blood Pressure Control
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ABSTRACT

Objective: The objective of this study was to examine how intravitreal avastin affected systemic blood pressure in patients with

managed hypertension.

Methods: Seventy patients with retinal vascular diseases were included in this study. Blood pressure readings were taken from
patients before intravenous administration (IVA) to establish a baseline, then again 1 day, 1 week, 4 weeks, and finally monthly
for a minimum of 3 months. Avastin was administered intravitreally at a concentration of 0.05 ml to all patients. Data was

examined with the help of SPSS 22.0.

Results: There were 38 (54.3%) males and 32 (45.7%) females among all cases. Patients mean age was 65.13+8.37 years. On
the first day after injection, 92% of patients noticed an increase in blood pressure compared to their baseline. At the 1-week, 4-
week, and other time points, there were no statistically significant changes in blood pressure. following injection.

Conclusion: Our study found that intravitreal avastin is safe for treating ocular vascular disorders in patients with controlled

hypertension.
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INTRODUCTION

Since its discovery in 1989, the protein vascular endothelial growth
factor (VEGF) has been recognized for its ability to increase
capillary permeability and regulate the proliferation of endothelial
cells. Adult and fetal blood vessel development are dependent on
it. Because of its important function in controlling angiogenesis,
VEFG! is an attractive pharmacologic alteration target for the
treatment of cancer and eye diseases. Bevacizumab is a
recombinant human monoclonal antibody that targets VEFG,; it has
been used as an antiangiogenic medication to treat tumors
including renal cell carcinoma, colorectal carcinoma, and breast
cancer.a subsequent Oedematous, proliferative, and intraocular
neovascular disorders have recently seen an increase in the "off-
label" intravitreal injection of anti-VEFG medicines such as
bevacizumab.**

Hypertension is still largely unexplained, despite being one
of the most common disorders. Heart failure, stroke, and
myocardial infarction are hypertension-related complications that
significantly raise healthcare expenditures. Having hypertension,
and systolic hypertension in particular, is more common in older
individuals. So, new ways of lowering blood pressure and finding
people who are more likely to have issues could be very helpful to
public health. According to studies conducted with bevacizumab,
hypertension can be caused or made worse in certain people by
blocking VEFG. Five, four Although not yet proved, the theory that
nitric oxide (NO) mediates the hypertension that develops after
antiangiogenic treatment is widely held. Preclinical in vivo studies
have shown that vascular endothelial growth factor (VEGF) boosts
arterial pressure by activating the protein kinase-C pathway.

This is why there is ongoing controversy regarding the
systemic safety of intravitreal anti-VEFG medication, especially in
individuals at high risk for cardiovascular disease. Data from meta-
analyses for age-related macular degeneration suggests that
cerebrovascular events are more likely to occur with monthly dose
compared to as-needed medication.®

Intravitreal anti-VEFG injections are frequently used in
diabetics with retinopathy and concurrent nephropathy; thus, it is
crucial to carefully observe any changes in proteinuria and blood
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pressure after their delivery. After entering the bloodstream, anti-
VEFG medications actively block VEFG activity in living creatures,
according to recent studies’. Further research shows that after one
week of intravitreal injection, anti-VEFG medications attach to and
harm the glomerular basement membranes in monkey glomerulié.
After intravitreal injections of anti-VEFG medications, the "fellow
eye effect”" is the most desirable side effect compared to others.
One study found that injecting an anti-VEFG medication into one
eye reduced the severity of diabetic retinopathy in the other eye®.

Patients with AMD, or age-related macular degeneration,
were found to have systemic absorption, according to Avery et
al.’°. A subsequent study in patients with diabetic macular edema
and central retinal vein occlusion confirmed these results™.
Modern pharmacodynamic studies confirmed serum values of 0.1-
0.2 nmol/L, in agreement with FDA-disclosed results. According to
Avery et al.'%, these values were comparable to or greater than the
50% inhibitory concentrations (IC50) of a drug called be
aflibercept, and ranibizumab, respectively. Ranibizumab has the
lowest drug absorption following intravitreal injection and the
lowest degree of systemic VEFG inhibition, according to both
trials'®!1, These findings were validated by Rogers et al. through
analysis of the IVAN research participants. “"Impairment of VEFG in
Related to age Choroidal Neovascularization" is what it implies.
Intravitreal bevacizumab and aflibercept were more effective in
reducing systemic VEFG than intravitreal ranibizumab.

This study aimed to evaluate the variation in avastin
concentration between systemic and intravitreal doses in order to
assess the impact of intravitreal avastin on systemic blood
pressure in hypertension patients whose hypertension was well-
controlled.

MATERIALS AND METHODS

The study was conducted in Khyber Teaching Hospital, Peshawar
during May 2022 to June 2023. In this retrospective study 70
patients were presented. They suffered from chronic macular
edema, age-related macular degeneration, central retinal vein
occlusion, proliferative diabetic retinopathy, and other ocular
vascular disorders. A comprehensive ophthalmic evaluation was
performed on all patients, which included biomicroscopic fundus
examinations, slit-lamp evaluations, and Snellen visual acuity
measures. The diagnosis was confirmed by fluorescein fundus
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angiography, which may be performed with or without optical
coherence tomography. The patients' hypertension was under
control. Patients without hypertension, those with uncontrolled
hypertension, and those with glaucoma are not eligible.

The blood pressure was taken in the supine position of each
patient using the same technique, which involved letting them sit in
a quiet room for almost half an hour before using a digital
sphygmomanometer with the appropriate cuff. The blood pressure
was taken immediately prior to the bevacizumab injection
(baseline), and then again on days 1, weeks 1, and 4, and then
monthly for three months.

We excluded patients from the analysis and sent them to an
internist for further testing if their baseline systolic and diastolic
blood pressure levels were 140 and 90 mm Hg, respectively. The
sole operation performed on each patient in this research was
injecting 0.05 ml of 1.25 mg bevacizumab intravitreally. Applying
5% povidone-iodine drops to the eye's surface after tetracaine
numbs it was a two-minute process. The next step was to apply a
10% scrub of povidone-iodine to the eyelids and lashes, followed
by the insertion of a sterile speculum between the eyelids. By
inserting a 30-gauge needle into the vitreous cavity through the
pars plana a structure situated 3.5 mm posterior to the limbus 0.05
ml (1.25 mg) of Bevacizumab (Avastin) was administered.

To rule out central retinal artery occlusion, light perception
was tested following the procedure. After that, over the first seven
days, everyone was directed to administer antibiotic eye drops on
the injected eye four times a day. Each patient was told about the
potential dangers connected with this operation.

RESULTS
There were 38 (54.3%) males and 32 (45.7%) females among all
cases. Patients mean age was 65.13+8.37 years. Most common
comorbidity was hypertension followed by diabetes and stroke.
(Table 1)

As per ocular pathology 28 cases had diabetic retinopathy,
23 cases had choroidal neovascularization, retinal vein occlusion
was found in 12 cases and macular edema in 7 cases.(figure 1)

Table-1: Demographics of the presented cases

Variables Frequency/Percentage
Gender

Male 38 (54.3%)

Female 32 (45.7%)

Mean age (years) 65.13+8.37
Comorbidities

HTN 32 (45.7%)

DM 21 (30%)

Stroke 17 (24.3%)

Occular Pathology

M diabetic retinopathy
choroidal
neovascularization

retinal vein occlusion

macular edema

Figure-1: Distribution of the cases with respect to ocular pathology

On the first day after injection, 92% of patients noticed an
increase in blood pressure compared to their baseline. At the 1-

week, 4-week, and other time points, there were no statistically
significant changes in blood pressure. following injection.(table 2)

Table-2: Variations in Blood Pressure

Variables Systolic (Bp) Diastolic (Bp)

Baseline 123+14 73+11

1 day 134+13 85+20

1 week 133+14 80+17

4 week 132+10 80+12

4months 130+ 9 82+14
DISCUSSION

Ophthalmologists have been using bevacizumab and other drugs
to treat neovascular eye problems in the past few years. Scientific
evidence indicates that this treatment is successful. These
conditions include choroidal neovascularizations (sometimes called
age-related macular degeneration), neovascular glaucoma,
diabetic retinopathy, retinal vascular occlusion, and retinopathy of
prematurity. Intravitreal administration of bevacizumab does not
cause major intraocular toxicity. There are situations in which this
could happen. Our research shows that the first day after an
injection, blood pressure shows a small improvement. This might
not be a medical adverse effect at all, but rather the result of the
emotional and mental strain of the operation itself. The reason
behind this is because the highest concentration of avastin in the
blood was observed anywhere from five to eight days after the
injection®2,

Several studies investigated the effects of bevacizumab
administered intravitreally and focused on this mode of
administration. Bypassing the central nervous system was the goal
of this delivery method for avastin. The potential local adverse
effects of this surgical treatment were the subject of investigations
at multiple institutions. Our study found only subconjunctival
bleeding, but some of these patients also had endophthalmitis,
visual hallucinations, tractional retinal detachment, uveitis, and
changes in intraocular pressure (IOP)*%,

After the procedure, the researchers also tracked the
patient's systemic blood pressure to see how it changed. The vast
majority of these studies found no adverse effects on blood
pressure from intravitreal bevacizumab injection. This held true
irrespective of the presence or absence of ocular iliness. The
results of the study carried out by Chung and colleagues in the
Republic of Korea®® indicated that this was indeed the case. Our
investigations and their studies yielded identical results when we
compared the inquiry's findings. Additional Turkish research by
Rasier and colleagues found that intravitreal bevacizumab
injections put hypertensive patients at risk of blood pressure
dysregulation or hypertension progression'®. The results of the
research corroborated this.

CONCLUSION

It has been observed that patients with controlled hypertension,
irrespective of ocular disease, can safely receive intravitreal
bevacizumab.
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