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Abstract: Objective: To explore the clinical efficacy of ranibizumab in patients with fundus disease. Methods: 78 pa-
tients with ocular fundus diseases were randomly divided into observation group (n=39) and control group (n=39). 
Patients in the observation group were treated with ranibizumab by intravitreal injection, while patients in the con-
trol group were treated with conbercept by intravitreal injection. Postoperative intraocular pressure, postoperative 
visual acuity improvement, treatment outcome, blood rheology indexes such as plasma viscosity, red blood cell 
aggregation index and red blood viscosity were measured and compared before treatment and after treatment 
(1 week). The hemodynamic parameters such as peak systolic velocity (PSV), end diastolic velocity (EDV), and 
resistance index (RI) before and after treatment were detected and compared by color ultrasound. Results: The 
intraocular pressure and visual acuity of the observation group were improved more significantly than those of the 
control group (P<0.05). The total effective rate of the observation group was significantly higher than that of the 
control group (P<0.05). The plasma viscosity, red blood cell aggregation index and red blood viscosity index of the 
observation group was significantly improved compared with those of the control group (P<0.05). After treatment, 
the PSV and EDV of the observation group were significantly higher than those of the control group, and the RI of the 
observation group was significantly lower than that of the control group (P<0.05). The incidence of postoperative 
complications in the observation group was significantly lower than that in the control group (P<0.05). The quality of 
life scores of the observation group were significantly higher than those of the control group (P<0.05). Conclusion: 
Vitreous injection of ranibizumab can effectively improve the hemodynamic indexes and life quality, which is worthy 
of clinical application.
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Introduction

As a common ophthalmic disease, ocular fun-
dus diseases can involve multiple sites such as 
the retina, optic disc, and choroid. It has a rela-
tively complicated pathogenesis and diverse 
forms of disease [1, 2]. Ocular fundus diseases 
can cause serious damage to the patient’s 
vision, and complications will occur. If not treat-
ed in time, blindness is very likely to occur, 
which has a very serious impact on patients’ 
life and physical and mental health [3]. As the 
fundus of the eye is located in the deep part of 
the eye and has a complex and delicate struc-
ture, it is difficult for conventional medicine and 
physical therapy to achieve good efficacy [4]. 

For example, laser therapy, hormone therapy, 
vitrectomy and other treatment methods have 
certain therapeutic effects, but these treat-
ment methods may cause serious complica-
tions such as angiogenesis or macular edema 
in patients, which cannot be completely cured 
[5, 6].

Ranibizumab is a new anti-angiogenic drug that 
binds to vascular endothelial growth factor 
(VEGF) and is a second-generation humanized 
anti-vascular endothelial growth factor recom-
binant mouse monoclonal antibody fragment. 
Previous studies have shown that patients with 
ocular fundus diseases are often accompanied 
by abnormalities in blood rheology and vessel 
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wall [7, 8]. This will lead to an increase in the 
patient’s blood viscosity, causing the blood flow 
to slow down, eventually forming microthrom-
bus and causing ischemia and hypoxia in the 
choroid and retina [9, 10]. Therefore, while ocu-
lar fundus diseases are being treated, efforts 
should be made to improve the patient’s hemo-
dynamics and microcirculation and increase 
blood flow to the ocular fundus, which is of 
great clinical significance in improving the ther-
apeutic effect of ocular fundus diseases [11].

Although there were studies on the efficacy of 
ranibizumab in the treatment of ocular fundus 
diseases, studies on the effects of ranibizumab 
on hemodynamics in patients with ocular fun-
dus diseases have been relatively rare. There- 
fore, we explored the clinical efficacy of vitre-
ous injection of rezumumab in patients with 
fundus disease and its effect on hemorheo- 
logy. 

Materials and methods

General information

78 patients with ocular fundus diseases were 
enrolled in our hospital, including 41 male 
patients and 37 female patients, with an aver-
age age of (40.1±4.6) years. Among them, 
there were 16 cases of diabetic retinopathy 
(DR), 19 cases of retinal vein occlusion, 21 
cases of hypertensive ocular fundus diseases, 
and 22 cases of related macular degeneration. 
Patients were randomly divided into observa-
tion group and control group, with 39 cases in 
each group. Patients in the observation group 
were treated with ranibizumab by intravitreal 
injection, while patients in the control group 
were treated with conbercept by intravitreal 
injection. 

Exclusion and inclusion criteria: Inclusion crite-
ria: Patients were diagnosed with ocular fundus 
diseases by fluorescein angiography and opti-
cal tomography. Exclusion criteria: patients 
who underwent ocular treatment in the past 
month; patients with other ocular lesions such 
as cataract or glaucoma; patients with severe 
liver and kidney dysfunction; patients with 
malignant tumors were excluded; patients with 
severe cardiovascular and cerebrovascular dis-
ease; patients with cognitive impairment or 
communication impairment; and patients who 
did not cooperate with the study. All patients 

and their families agreed to participate in the 
trial and signed an informed consent form. This 
experiment has been approved by the hospital 
ethics committee.

Treatment method

All patients were given antibiotic eye drops to 
the eyes 2 hours before treatment, and the 
conjunctival sac was washed with 500 ml of 
sodium chloride solution containing 160,000 
units of gentamicin. In the operating room, the 
patient was given a conventional towel, fol-
lowed by a topical anesthetic with acaine. After 
anesthesia, at the flat portion of the ciliary body 
4 mm behind the limbus of the eye, the syringe 
was punctured into the vitreous cavity, perpen-
dicular to the sclera. After determining the posi-
tion of the syringe needle, the control group 
was injected with 0.1 ml of conbercept (pur-
chased from Chengdu Kanghong Biotechnology 
Co., Ltd., Chinese Drug Approval Number: S20- 
130012), and the observation group was 
injected with 0.1 ml of ranibizumab (purchased 
from Nocartis Pharma Stein AG, Approval num-
ber: S20110085). After the drug was slowly 
injected, the needle position was gently pre- 
ssed with a cotton swab. At the end of the sur-
gery, Tobradex eye ointment (0.3% tobramycin, 
0.1% dexamethasone) was applied to the pa- 
tient’s conjunctival sac and then bandaged 
with a sterile dressing. The patients needed to 
rest in bed on the day of surgery. All patients 
underwent regular reexamination after sur- 
gery.

Outcome measures

(1) The postoperative intraocular pressure and 
postoperative visual acuity improvement were 
recorded and compared between the two 
groups. (2) After 1 week of treatment, the ther-
apeutic effects of the two groups of patients 
[12] were evaluated. According to the recovery 
of the patient, the treatment effect included 
markedly effective (the degree of recovery of 
the patient’s vision was >0.1, the visual field 
defect was greatly reduced, the clinical symp-
toms disappeared, and the intraocular pres-
sure returned to normal), effective (patient’s 
visual acuity was improved, intraocular pres-
sure gradually recovered before treatment, and 
visual field defects decreased) and ineffective 
(clinical symptoms did not disappear, patients’ 
visual acuity continued to decline, and intraoc-
ular pressure and visual field defects did not 
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improve). Total effective treatment = (markedly 
effective number + effective number)/total 
number × 100%. (3) Blood rheology indexes 
such as plasma viscosity, red blood cell aggre-
gation index and red blood viscosity were mea-
sured and compared before treatment and 1 
week after treatment. (4) The hemodynamic 
parameters such as peak systolic velocity 
(PSV), end diastolic velocity (EDV), and resis-
tance index (RI) before and after treatment 
were detected and compared by color ultra-
sound. (5) The complications of the two groups 
were recorded and compared. Complications 
included increased intraocular pressure, intra-
ocular infection, retinal hemorrhage, and hard 
exudation. (6) The QOL-LC quality of life scale 
[13] was used to evaluate the quality of life of 
patients. The scale includes five aspects: physi-
cal function, role function, emotional function, 
cognitive function and social function. The 
lower the score, the worse the quality of life. 

Statistical methods

In this experiment, the statistical software SP- 
SS 20.0 (Beijing Wangshu Times Technology 

Co., Ltd.) was used to analyze and process the 
experimental data. The count data is expressed 
in percentage and number of cases. Chi-square 
test was used for comparison between groups. 
The comparison between the groups of mea-
surement data was performed by independent 
t test, and the comparison before and after 
treatment in the group was performed by paired 
t test. P<0.05 indicates that the difference was 
statistically significant.

Results

General data comparison

There were no significant differences in gender, 
age, BMI, and disease type between the two 
groups, which were comparable (Table 1).

Comparison of postoperative intraocular pres-
sure and postoperative visual acuity in both 
groups

The intraocular pressure and visual acuity of 
the two groups were improved compared with 
those before treatment, but the intraocular 
pressure of the observation group was signifi-

Table 1. General data of the two groups of patients

Factor
Observation 

group Control group
X2/t P

n=39 n=39
Gender Male 21 (53.85) 20 (51.28) 0.051 0.821

Female 18 (46.15) 19 (48.72)
Age ≥40 22 (56.41) 23 (58.97) 0.053 0.819

<40 17 (43.59) 16 (41.03)
BMI (kg/m2) ≤22 21 (53.85) 22 (56.41) 0.052 0.82

>22 18 (46.15) 17 (43.59)
Course of disease (year) 5.21±1.09 5.33±1.08 0.488 0.627
Cultural level Below high school 12 (30.77) 13 (33.33) 0.059 0.808

High school and above 27 (69.23) 26 (66.67)
Type of disease Diabetic retinopathy 8 (20.51) 8 (20.51) 0.100 0.992

Retinal vein occlusion 9 (23.07) 10 (25.64)
Hypertensive fundus disease 11 (28.21) 10 (25.64)
Related macular degeneration 11 (28.21) 11 (28.21)
Vision 0.16±0.02 0.15±0.02
Intraocular pressure (mmHg) 15.2±2.1 15.3±2.3

Coagulation function APTT s 28.31±2.11 28.29±2.08 0.042 0.967
PT s 11.66±1.21 11.63±1.25 0.108 0.915
FIB g/l 3.15±0.22 3.13±0.21 0.411 0.683

Renal function index (μmol/L) Creatinine 57.89±5.17 58.21±4.94 0.28 0.781
Urea 5.33±0.61 5.41±0.68 0.547 0.586
Uric acid 261.55±12.79 264.31±13.01 0.945 0.348
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cantly improved compared with that of the con-
trol group (P<0.05). See Table 2 for details 
(Table 2).

Comparison of therapeutic effects between 
the two groups of patients

In the observation group the total effective rate 
was 90%. In the control group the total effec-

viscosity index of the two groups 1 week after 
treatment were significantly higher than those 
before treatment (all P<0.05, Figures 1-3). 
However, compared with those of the control 
group, the plasma viscosity, red blood cell 
aggregation index and red blood viscosity index 
of the observation group were significantly 
improved (all P<0.05, Figures 1-3), which indi-
cated that ranibizumab by intravitreal injection 
can improve the plasma viscosity, red blood 
cell aggregation index and red blood viscosity.

Changes in PSV, EDV and RI before and 1 
week after treatment

There was no significant difference in PSV, EDV 
and RI between the two groups before treat-
ment (all P>0.05, Figures 4-6). The PSV, EDV 
and RI of the two groups were significantly 
improved 1 week after treatment than those 
before treatment (all P<0.05, Figures 4-6). 
However, PSV and EDV of the observation group 
were significantly higher than those of the con-
trol group after treatment (P<0.05, Figures 4 
and 5), and RI was significantly lower than that 
in the control group (P<0.05, Figure 6). These 
data indicated that the ranibizumab for intravit-
real injection significantly improved the PSV 
and EDV, but inhibited the RI.

Postoperative complications in both groups

The percentage of patients with intraocular 
pressure, intraocular infection, retinal hemor-
rhage, and rigid exudation of complications 
incidence in the observation group was 5.13%. 
The number of patients with intraocular pres-

Table 2. Postoperative intraocular pressure and postoperative visual 
acuity improvement in both groups

Factor
Observation 

group
n=39

Control 
group
n=39

t P

Postoperative intraocular pressure 12.47±0.39 14.09±0.22 22.59 <0.001
Postoperative visual acuity 0.57±0.17 0.29±0.16 7.490 <0.001

Table 3. Curative effect in the two groups of patients after treatment [n, 
(%)]

Curative effect Observation group
n=39

Control group
n=39 X2 P

Markedly effective 24 (61.54) 20 (51.28) 0.834 0.361
Effective 13 (33.33) 9 (23.08) 1.013 0.314
Invalid 2 (5.13) 10 (25.64) 6.303 <0.050
Total effective rate 37 (94.87) 29 (74.36) 6.303 <0.050

Figure 1. Comparison of plasma viscosity between 
the two groups of patients before treatment and 1 
week after treatment. The plasma viscosity of the 
two groups was improved compared with that before 
treatment. However, the plasma viscosity of the ob-
servation group was significantly improved compared 
with that of the control group, and the difference was 
statistically significant (P<0.05). Note: *indicated 
P<0.05.

tive rate was 63.33%. 
The total effective rate 
of treatment in the ob- 
servation group was sig-
nificantly higher than th- 
at in the control group 
(P<0.05) (Table 3).

Comparison of plasma 
viscosity, red blood cell 
aggregation index and 
red blood viscosity index 
between two groups of 
patients before treat-
ment and 1 week after 
treatment

The plasma viscosity, 
red blood cell aggrega-
tion index and red blood 
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Figure 4. PSV changes in both groups before and 
1 week after treatment. The PSV of the two groups 
improved compared with that before treatment. 
However, the PSV of the observation group was sig-
nificantly improved compared with that of the control 
group, and the difference was statistically significant 
(P<0.05). Note: *indicated P<0.05.

sure, intraocular infection, retinal hemorrhage, 
and rigid exudation in the control group was 3, 
2, 4, and 2, respectively. The percentage of 
patients with intraocular pressure, intraocular 
infection, retinal hemorrhage, and rigid exuda-
tion of complications incidence in the control 
group was 28.21%. The incidence of postoper-

Figure 2. Comparison of red blood cell aggregation 
index between the two groups of patients before 
treatment and 1 week after treatment. The red blood 
cell aggregation index of the two groups after treat-
ment was improved compared with that before treat-
ment. However, the red blood cell aggregation index 
of the observation group was significantly improved 
compared with that of the control group, and the dif-
ference was statistically significant (P<0.05). Note: 
*indicated P<0.05.

Figure 3. Comparison of red blood cell viscosity in 
the two groups of patients before treatment and 1 
week after treatment. The red blood cell viscosity of 
the two groups was improved compared with that be-
fore treatment. However, the red blood cell viscosity 
of the observation group was significantly improved 
compared with that of the control group, and the dif-
ference was statistically significant (P<0.05). Note: 
*indicated P<0.05. 

Figure 5. EDV changes in both groups before and 
1 week after treatment. The EDV after treatment in 
both groups was improved compared with that be-
fore treatment. However, the EDV of the observation 
group was significantly higher than that of the control 
group after treatment, and the difference was statis-
tically significant (P<0.05). Note: *indicated P<0.05.
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Figure 6. RI changes in both groups before and 1 
week after treatment. The RI of the two groups was 
improved after treatment, but the RI of the observa-
tion group was significantly lower than that of the 
control group after treatment (P<0.05). Note: *indi-
cated P<0.05.

ative complications was significantly lower in 
the observation group than in the control group 
(P<0.05) (Table 4).

Comparison of quality of life between the two 
groups of patients at 1 month after surgery

The quality of life scores of the patients in the 
observation group were significantly higher th- 
an those in the control group. (P<0.05) (Table 
5).

Discussion

Ocular fundus diseases have a wide variety of 
categories and complex causes. As long as 
there is a lesion in the papilla, choroid or retina 
of the optic nerve, it may cause a defect in the 
vision field, which will affect vision, and even 
lead to blindness in severe cases [14]. Many 
patients with ocular fundus diseases are asso-
ciated with varying degrees of vascular wall 
structure changes and hemodynamic abnor-
malities. This usually leads to the increase of 
blood viscosity in patients, which further leads 
to the blockage of capillaries, resulting in the 
insufficient blood supply and hypoxia of local 
tissues in the fundus of the eye, such as retina 
and choroid, and aggravating the vascular 
remodeling [15, 16]. Therefore, increasing the 
blood supply to the fundus and improving the 
patient’s microcirculation and hemodynamics 

are important directions for the treatment of 
ocular fundus diseases. Ranibizumab can in- 
hibit the formation of new blood vessels by 
binding to VEGF, which promotes the rapid 
absorption of retinal fluids and reduces blood 
rheology such as red blood viscosity and plas-
ma viscosity. At the same time, it can help 
improve the microcirculation of the fundus of 
the patient, increase the blood supply to the 
eye, and promote the recovery of vision of the 
patient [17, 18]. VEGF is a substance that can 
promote the dissolution of extracellular matrix, 
lumen formation and cell proliferation and 
migration, thus promoting the formation of reti-
nal angiogenesis [19]. Conbercept is also a 
drug that specifically binds to VEGF for the pur-
pose of treating fundus diseases [20]. There- 
fore, conbercept was used as a control to ex- 
plore the clinical efficacy of intravitreal injec-
tion of ranibizumab in patients with ocular fun-
dus diseases and changes in blood rheology. 

First, we compared the intraocular pressure 
and visual acuity of the two groups of patients 
after treatment. The results showed that the 
visual acuity recovery and intraocular pressure 
recovery of the observation group were better 
than those of the control group (P<0.05). Sub- 
sequent efficacy comparisons also showed that 
the total effective rate of the observation group 
was significantly higher than that of the control 
group (P<0.05). This suggested that intravitreal 
injection of ranibizumab had a good effect in 
patients with ocular fundus diseases. Previous 
studies [21] have shown that ranibizumab can 
effectively reduce retinal edema in patients 
after injection into the eye. This can help to pro-
mote the recovery of vision and intraocular 
pressure in patients, which confirmed and ex- 
plained our conclusions.

Then, the plasma viscosity, red blood cell ag- 
gregation index, and red blood viscosity index, 
as well as changes in PSV, EDV, and RI, were 
compared between the two groups of patients 
before and 1 week after treatment. The results 
showed that the plasma viscosity, red blood 
cell aggregation index and red blood viscosity 
index of the two groups were improved com-
pared with those before treatment. However, 
the plasma viscosity, red blood cell aggregation 
index and red blood viscosity index of the 
observation group improved more significant 
than those of the control group (P<0.05). The 
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zumab was less likely to have 
adverse effects on the eye or 
system, which is also eviden- 
ced by our conclusions. Other 
studies [24] have shown that 
even simple intravitreal injec-
tion of ranibizumab will signifi-
cantly reduce the leakage of 
choroidal neovascularization 
in patients with ocular fundus 
diseases, thereby improving 
vision without adverse reac-
tions, which confirmed our 
conclusions from the side.

In summary, vitreous injection 
of ranibizumab has a relatively 
significant effect on patients 
with ocular fundus disease, 
and can effectively improve 
the hemodynamic indexes 
and life quality of patients wi- 
th high safety, which is worthy 

PSV, EDV and RI of the two groups were also 
improved compared with those before treat-
ment. However, the PSV and EDV of the obser-
vation group were significantly higher than 
those of the control group, and the RI was sig-
nificantly lower than that of the control group 
(P<0.05). The above results suggested that 
ranibizumab had a significant effect on the 
improvement of hemodynamics in patients with 
ocular fundus diseases. Some studies [22] 
explained the mechanism of ranibizumab to 
improve ocular fundus hemodynamics, saying 
that by antagonizing neovascularization in ocu-
lar fundus lesions, ranibizumab inhibited ooz-
ing edema of the blood vessels, thereby improv-
ing hemodynamics.

Then, the complications of the two groups of 
patients and the quality of life of the patients 
after one month of treatment were also com-
pared. The results showed that the incidence of 
complications in the observation group was sig-
nificantly lower than that in the control group 
(P<0.05), and the quality of life scores of the 
observation group were significantly higher 
than those in the control group after 1 month of 
treatment (P<0.05). This suggested that the 
intravitreal injection of ranibizumab had a high 
safety and can significantly improve the quality 
of life of patients. Previous studies [23] also 
indicated that intravitreal injection of ranibi-

of clinical application. However, in this study, 
the mechanism of action of ranibizumab was 
further explored and only one drug control was 
performed. In future studies, we will further 
explore the mechanism of action of ranibizum-
ab in ocular fundus diseases, and further ex- 
pand the sample size for multi-drug control, in 
order to provide more solutions for the treat-
ment of ocular fundus diseases.
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