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Retrospective Study
Efficacy and mechanism of anti-vascular endothelial growth factor drugs for diabetic macular edema patients
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Abstract
BACKGROUND
Diabetes is a serious public health concern in China, with 30% of patients developing retinopathy, and diabetic macular edema (DME) having the biggest impact on vision. High blood glucose level can cause retinal cell hypoxia, thus promoting vascular endothelial growth factor (VEGF) formation and increasing vascular permeability, which induces DME. Moreover, cell hypoxia can accelerate the rate of apoptosis, which leads to the aging of patients. In severe cases, optic cell apoptosis or retinal fibrosis and permanent blindness may occur.

AIM
To investigate and compare the efficacy, mechanism, and differences between two anti-VEGF drugs (Compaq and ranibizumab) in DME patients.

METHODS
Ninety-six patients with DME who attended our hospital from April 2018 to February 2020 were included and randomly divided into two groups (Compaq group and ranibizumab group). The groups received vitreal cavity injections of 0.5 mg Compaq and 0.5 mg ranibizumab, respectively, once a month. The best corrected visual acuity (BCVA), intraocular pressure (IOP), macular retinal thickness (CMT), macular choroidal thickness (SFCT), foveal no perfusion area (FAZ), superficial capillary density, deep capillary density, treatment effect, and adverse reactions were compared before and after treatment and between the two groups.

RESULTS
Before treatment and 1-mo post-treatment, there was no statistically significant difference in the estimated BCVA in both groups (P > 0.05). BCVA decreased in the Compaq group 3 mo after treatment, and the difference was statistically significant (P < 0.05). Before treatment, and 1 mo and 3 mo post-treatment, there was no statistically significant difference in the estimated IOP in either group (P > 0.05). Before treatment and 1-mo post-treatment, there was no statistically significant difference in the estimated CMT, SFCT, or FAZ in either group (P > 0.05). CMT and SFCT values decreased in the Compaq group 3 mo post-treatment, and the difference was statistically significant (P < 0.05). Before treatment, and 1 mo and 3 mo post-treatment, there were no statistically significant differences in vascular density in the shallow or deep capillary plexi of the fovea, parafovea, or overall macular area between the two groups (P > 0.05). Marked efficient, effective, and invalid rates were 70.83% and 52.08%, 27.08% and 39.58%, and 2.08% and 8.33% in the Compaq and ranibizumab groups, respectively. The differences between the two groups were statistically significant (P < 0.05).

CONCLUSION
Anti-VEGF drugs can effectively improve CMT and SFCT, without affecting microcirculation, thus providing an effective and safe treatment for patients with DME.
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Core Tip: The main pathological feature of diabetic macular edema (DME) is abnormal neovascularization throughout the retinal pigment epithelium. New vessels develop rapidly and are fragile, thus resulting to rupture and retinal detachment, macular edema, impaired, vision and blind spots. Without effective treatment, vision declines rapidly, causing irreversible impairment. Compaq has a strong affinity with vascular endothelial growth factor (VEGF) receptors, and as a novel VEGF biological agent, it has a relatively strong inhibition of vascular growth in ocular lesions. Our study investigated the effect and mechanism of anti-VEGF drugs in DME patients to improve clinical DME treatment.


INTRODUCTION
Diabetic macular edema (DME), which manifests clinically as visual impairment, is a common complication of diabetes[1-3]. Long-term high blood glucose is the basis of DME, as it causes increased endothelial cell permeability in the tight junctions of retinal capillaries, allowing protein and fluid to accumulate in the area of the macula, resulting in macular edema. Previous studies have also found that along with leaking capillary endothelial cells, an increase in glycosylated hemoglobin due to high blood sugar is also a risk factor for cystoid macular edema. Strict blood glucose control within a reasonable range can slow down the development of DME.
Vascular endothelial growth factor (VEGF) play an important role in the pathophysiology of DME[4]. In a high blood glucose environment, glycosylation products increase, and active oxygen is at a relatively high level, leading to further diglyceride production. This activates protein kinase C, which mediates the generation of VEGF[5]. VEGF is the primary regulatory factor for neovascularization and vascular permeability, which characterizes DME. The interaction of vascular receptors on the endothelial cell surface can be inactivated through VEGF inhibition to prevent vascular endothelial hyperplasia, thereby reducing retinal neovascularization and blood vessel leakage in the macular area. Currently, according to evidence from multiple regions, the pharmaceutical drug Compaq (Chengdu Kanghong Biotechnology Co., LTD., Chengdu, China; National Drug approval S20130012)[6] acts directly on new vessels in retinal lesion tissue, thus reducing the incidence of blood vessel hyperplasia caused by photocoagulation. Moreover, inreverse rate of retinal tissue can be reduced by laser photocoagulation reduction. For these reasons, anti-VEGF drugs are recommended as the first-line treatment for DME to improve clinical manifestations. Examples of anti-VEGF drugs used for macular edema in China include bevacizumab, Compaq, and ranibizumab[7]. Vitreal cavity injection is the preferred route of administration for anti-VEGF drugs.
Compaq is a novel anti-VEGF drug developed independently in China, which can specifically bind to VEGF-A, VEGF-B, and placenta growth factors to inhibit the activation of VEGF families, thus preventing neovascularization and reducing blood retinal barrier (BRB) damage and minor microvasculature leakage. Studies have shown[8,9] Compaq as an efficacious DME treatment, but whether it can inhibit neovascularization, reduce the perfusion area in the macular area, and improve microcirculation remains unclear.
There are a few studies comparing the effects of Compaq with that of ranibizumab for DME administered via vitreal cavity injection. For this study, we used optical coherence tomography angiography (OCTA) to measure the treatment effect and mechanism of action in these two anti-VEGF drugs. Based on the segment frequency amplitude of B-scan correlation calculation and the real-time flow of red blood cells in retinal vascular correlation calculation, OCTA can remove the correlation of fixed organization, highlight regular blood flow images of the organization, and recombine all images to obtain structures, such as the retina and choroid blood vessels, to facilitate blood flow evaluation[10].

MATERIALS AND METHODS
Patients
A total of 96 patients with DME who visited our hospital from April 2018 to February 2020 were included in the study. Patients were randomly divided into two groups: Compaq (n = 48) and ranibizumab (n = 48) by assigning even and odd-numbered sequences. The inclusion criteria were as follows: (1) age 54–79 years; (2) diagnosed according to the criteria and treatment guidelines for diabetic retinopathy (DR)[11] (with DME within the proliferative phase of the DR lesion stage); (3) hospital admission and receipt of fundoscopic angiography, with diagnosis by OCTA examination; (4) retinal fovea thickness in the macular area > 250 μm; and (5) ocular IOP range: 10-21 mmHg. The exclusion criteria were as follows: (1) presence of eye tumors; (2) history of ocular trauma; (3) retinal macular spots and tissue hyperplasia; (4) reticular vein obstruction and senile macular lesions; (5) hypertensive retinopathy; (6) combined cataract and glaucoma; and (7) other systematic major disease.
The study was approved by the Medical Ethics Committee of our hospital, and informed consent from the patients' families was obtained for the treatment plan of this study.

Therapeutic regimen
Patients were placed in the supine position, and the cornea and conjunctival sac were cleaned. Routine pre-anesthesia operations were performed, followed by surface anesthesia. Under the microscope (Nikon, Tokyo, Japan), the doctor opened the patient’s eyelid. Compaq (0.10 mg/mL, 0.2 mL/injection) was injected into the vitreous chamber of patients in both groups. After injection, the needle was withdrawn slowly, and 0.5 mg/eye/time was infused in the vitreous cavity once per month for the first 3 mo (0.05 mL), followed by intravitreal administration once every 3 mo.

Basic treatment 
All patients underwent lacrimal tract irrigation 3 d before surgery and were treated with levofloxacin eye drops four times a day for 5 d (Shentian Pharmaceutical Co., LTD. Noto Factor, Japan; National medicine approval number J20150106; 10 mL/branch/box) after surgery.

Observation indexes and evaluations
The best corrected visual acuity (BCVA), intraocular pressure (IOP), macular retinal thickness (CMT), macular choroidal thickness (SFCT), foveal no perfusion area (FAZ), superficial capillary density, deep capillary density, treatment effect, and adverse reactions were compared between the two groups before and after treatment.
BCVA was measured using a TDRS visual acuity chart at a distance of 4 m, and the maximum number of letters obtained was recorded at four timepoints: pre-treatment, and at 1, 3, and 6 mo post-treatment.
For IOP measurement, a non-contact ophthalmometer (model AD-1900; Neusoft Xikang Co., LTD., Shenyang, China) was used, and the average value of three inspections were taken.
Astigmatism was examined using the slit slice method, and an OCT instrument (American BD company production, model AU-300; GE Company, Chicago, Illinois) was used to scan the macular area within a range of 6 mm × 6 mm. Consequently, the retinal thickness of the macular fovea was measured.
Treatments were evaluated with reference to the diagnosis and treatment of diabetic retinopathy[12]. Treatments were considered markedly effective if edema had disappeared, retinal hemorrhage had been completely absorbed, and there was no obvious neovascularization, leakage, or perfusion in the macular area 3 mo after treatment. Treatments were considered effective if retinal hemorrhage had partially absorbed, vascular leakage was reduced, the perfusion density (PD) in the non-perfusion area was < 5, and no new vessels were assumed to be functioning. Lastly, treatments were considered invalid if patients did not meet the above criteria.
Ophthalmic testing included the following: (1) Routine examination: BCVA was measured using an international standard visual acuity chart; IOP was measured using a non-contact tonometer; and (2) OCT examination: A Zeiss Cirrus 5000 OCT instrument (Carl Zeiss Meditec, Jena, Germany) was used. CMT was measured with 2 PD on the optic disc temporal side and 1.5 PD below the macular fovea. Three measurements were obtained, and the average value was considered. SFCT was measured using the caliper function of the instrument. The retinal blood flow imaging mode was selected, and the scanning range of the macular area was 3 mm × 3 mm, scanning signal intensity index was > 45, and transverse and longitudinal scanning required 3 s. The patients were instructed not to move their eyes during the scan. Supporting analysis software was used to measure the vessel density of the shallow capillary plexus (SCP) and deep capillary plexus (DCP) in the FAZ within the scanning range of 3 mm × 3 mm in the macular area at the SCP level. All examinations were performed by the same physician and reviewed independently by two surgeons clinically experienced fundus imaging analysis.

Statistical analysis
A normal distribution test showed that the BCVA values of the patients in this study were consistent with an approximate normal distribution or normal distribution, and was expressed as mean ± SD. Test was used for comparisons between groups. The counting data were expressed as percentages, and comparisons were based on χ2 test or the Mann–Whitney U test. Professional SPSS 21.0 software (IBM Corp., Armonk, NY) was used for data processing, and the significance level was set at α = 0.05.

RESULTS
Baseline data between the two groups
The age, sex, body mass index, and BCVA before treatment and the distribution of the affected side were compared between the two groups, and no statistically significant difference was found (P > 0.05), as shown in Table 1.

Comparison of estimated BCVA and IOP values between the two groups
Before and 1-mo post-treatment, there was no statistically significant difference between the estimated value of BCVA in either group (P > 0.05). After 3 mo, a decrease was observed in the Compaq group, and the difference was statistically significant (P < 0.05). However, there was no statistically significant difference in the estimated value of IOP before, 1 mo, or 3 mo after the treatment in either group (P > 0.05), as shown in Table 2.

Comparison of estimated CMT, SFCT, and FAZ values between the two groups
There were no statistically significant differences in the estimated values of CMT, SFCT, or FAZ before or 1-mo post-treatment in either group (P > 0.05). Three months post-treatment, the estimated values of CMT and SFCT in the Compaq group were lower than those in the ranibizumab group, and the difference was statistically significant (P < 0.05) (Table 3). 

Comparison of vascular density in the SCP and DCP between the two groups
Before, 1 mo, and 3 mo post-treatment, there were no statistically significant differences in the vascular density of the SCP and DCP of the fovea, parafovea, or overall macular area between the Compaq and ranibizumab groups (P > 0.05), as shown in Table 4 and Table 5.

Comparison of clinical efficiency between the two groups
Three months post-treatment, the rates of marked efficiency, effective, and invalid in the Compaq and ranibizumab groups were 70.83% and 52.08%, 27.08% and 39.58%, and 2.08% and 8.33%, respectively, and the difference between the two groups was statistically significant (P < 0.05), as shown in Table 6 and Figure 1A.

Comparison of adverse reaction rates between the two groups
The rates of adverse reactions in the Compaq and ranibizumab groups were 6.25% and 12.50%, respectively, and there was no statistically significant difference between the two groups (P > 0.05), as shown in Table 7 and Figure 1B.

Typical cases
A 71-year-old male patient, with a history of diabetes over 12 years, reported a significant decrease in visual acuity in the prior 6 mo. After admission, he was diagnosed with diabetic macular edema by fundus angiography and optical coherence tomography. Before treatment, the foveal thickness in the macular area was > 477.2 μm, and the BCVA value was 0.83 LogMAR. The patient was treated with intravitreal injection of Conbercept 0.5 mg once a month. The OCT examination results before and after treatment are shown in Figure 2. The patient’s visual acuity BCVA recovered to 0.55 LogMAR 3 mo after treatment.

DISCUSSION
In diabetes, the retina is prone to injury due to oxidative stress. A high blood glucose environment can increase active oxygen levels as well as oxygen production in the mitochondria, thus impeding balance between the deoxidation and neutralization of mitochondrial reactive oxygen species in the body. This increased oxidative stress level results in macular edema[13,14]. Research has verified that the excessive production of mitochondrial reactive oxygen species and the decrease of antioxidant enzymes promote the progression of diabetes.
As a novel anti-VEGF, developed independently in China, Compaq can be used to inhibit the increase of vascular wall permeability and neovascularization. The VEGF concentrations in the vitreous chamber and perivascular vessels on the retinal surface are abnormally elevated in DME patients, resulting in retinal neovascularization and increased vascular wall permeability, finally leading to edema. Our study showed that before treatment and 1-mo post-treatment, there was no statistical difference in BCVA between the two groups. However, 3 mo post-treatment, BCVA was significantly lower in the Compaq group than in the ranibizumab group. 
Various kinds of anti-VEGF drugs are commonly used in DME treatment, including imported drugs, such as ranibizumab. These drugs bind to and inhibit VEGF receptors to prevent the formation of specific receptors of neovascularization, and therefore, blood glucose and its effects such as retinal capillary permeability can be reduced to improve vision[15]. Compaq eye injections have a significant effect on neovascularization inhibition to reduce VEGF concentration and vascular wall permeability in the eyes and reduce the infiltration of blood vessels; therefore, retinal edema can be absorbed and the degree of macular edema can be relieved to significantly improve visual performance. At present, Compaq is used globally in the field of ophthalmology to reduce macular central retina thickness and choroid thickness of the macular fovea to improve vision in DME patients. Compaq treatment has been proven to be effective and safe[16].
DME treatment of the retina and choroid can sometimes lead to retinal capillary cell loss and degeneration and vascular endothelial cell hyperplasia in diabetes patients, thereby destroying the blood-retinal barrier[17]. Meanwhile, VEGF secretion can be increased, leading to retinal tight junction dysfunction and pericyte loss, as well as an impaired BRB; thus, vascular wall permeability can be increased, causing fluid to leak into retinal tissue and accumulate, resulting in macular edema. Severe cases may develop macular edema, thickening, vision loss, or even blindness. Some studies have found that DR patients may have a relatively thin choroid compared to DME patients. Upon OCTA examination, the thicknesses and changes in each retinal layer can be clearly observed, and the structural image and thickness of the choroid can be distinguished[18]. However, according to our study results, before treatment and 1-mo post-treatment, there was no statistical difference in CMT, SFCT, or FAZ level between the two groups. Three months post-treatment, the estimated values of CMT and SFCT in the Compaq group were significantly lower than those in the ranibizumab group. 
Moreover, previous studies have shown that increased total cholesterol, triglycerides, and low-density lipoprotein is related to DME in diabetic patients. Anti-VEGF administered through vitreal cavity injection can improve glucose and lipid levels and decrease levels of oxidative stress throughout the body, which significantly reduces VEGF production, thus reducing retinal vein and artery diameter. This also reduces the permeability of retinal capillaries, inhibiting neovascularization and reducing the extent of damage in the BRB. The thicknesses of the macular central retina and choroid can be reduced once macular edema is relieved. After anti-VEGF treatment in DME, the detailed reasons for decreased macular central choroid thickness remain unclear, which may be because anti-VEGF drugs such as Compaq can inhibit signaling, and the activity of VEGF can be inhibited by binding to VEGF to reduce respiration and edema caused by retinal vascular leakage, resulting in decreased macular central retina and choroid thickness for improved vision.
DME is a complex pathologic progress caused by multiple factors. Currently, it is believed that microvascular lesion in diabetes can cause blood flow changes in retinal microvasculature, and histanoxia can lead to aggravated inflammation, resulting in the release of various inflammatory factors, such as prostaglandins, leukocyte trienes, intercellular adhesion molecule-1, integrin, and tumor necrosis factor α. These factors cause vascular endothelial injury and increased VEGF secretion, thus promoting macular edema[19]. Conversely, macular edema can aggravate histanoxia, and VEGF can be further increased to stimulate the growth of new blood vessels, as well as the formation of a microaneurysm, which becomes a negative feedback loop. Our study showed that, before and after treatment, there were no statistical differences in vascular density in the SCP and DCP in the overall macular area between the two groups. There was also no significant difference in treatment efficacy, indicating that the two drugs selected in our study had no influence on microcirculation, and were safe. Compaq can directly act on new blood vessels in retinal lesions and reduce the damage caused by laser photocoagulation on the retina, thereby resulting in a decreased inflammatory response rate in retinal tissue.
Some studies have shown that both ranibizumab and Compaq can reduce the macular FAZ area and increase vascular density in the SCP to improve microcirculation[20]. With the progression of diabetes, VEGF secretion can be abnormally increased and BRB irreversibility can be aggravated, resulting in the interrupted integrity of the macular arch, and forming of the microaneurysm. Normal vascular tissue is destroyed, and the overall vascular density of the macular area is also reduced. Reports on the quantitative observation of the FAZ area and vascular density using OCTA in the treatment of DME remain unclear.
Previous studies[21] used Conbercept for treatment and found that it can exert strong affinity and multi-target characteristics in the treatment, and can reach the target concentration in a short time. Anti-VEGF therapy decreased SFCT, which has become a relevant parameter for drug selection and follow-up evaluation. DME has a very large impact on the choroid and has a very large impact on the patient's visual acuity. Anti-VEGF drugs can inhibit the biological activity of abnormal VEGF in new blood vessels in the body. From the results of this study, it can be concluded that anti-VEGF drugs can effectively improve CMT and SFCT in patients with DME, restore good visual effects, and represent a safe and efficient treatment regimen for DME. At present, there is no accurate software for measuring choroidal thickness, and the measurement of SFCT is performed by highly qualified physicians. Inevitably, there will be some errors. Automatic analysis software may reduce these errors and reduce the number of times choroidal thickness is measured.
Previous studies on the effect of anti-VEGF drugs on DME have mostly analyzed the changes in visual acuity, central macular retinal thickness, and choroid thickness, while other studies have focused on the changes and correlation in eye axis before and after treatment[22]. This study is unique in that it observed and analyzed the effects of anti-VEGF drugs on SFCT, FAZ, and microcirculation. Concurrently, it also explored the improvements in conventional indicators, such as vision and intraocular pressure, which are of high clinical value. 
This study was a clinical controlled study on the treatment of DME patients with vitreous injection of ranibizumab and Compaq. During the follow-up process, we discovered that both drugs could reduce CMT and SFCT to a certain extent and improve the visual acuity of patients. However, this study was a preliminary clinical application study with a small sample size and a short follow-up period; hence, further studies are warranted to confirm our findings. 

CONCLUSION
In summary, anti-VEGF drugs can effectively improve CMT and SFCT, without affecting microcirculation, thus resulting in positive treatment outcomes.

ARTICLE HIGHLIGHTS
Research background
Diabetes is a serious public health concern in China, with 30% of patients developing retinopathy, and diabetic macular edema (DME) having the biggest impact on vision. 

Research motivation
Compaq as an efficacious DME treatment, but whether it can inhibit neovascularization, reduce the perfusion area in the macular area, and improve microcirculation remains unclear. 

Research objectives
This study aimed to investigate and compare the efficacy, mechanism, and differences between two anti-vascular endothelial growth factor (VEGF) drugs (Compaq and ranibizumab) in DME patients.

Research methods
Total 96 patients with DME were divided into two groups with different treatment modalities.

Research results
Marked efficient, effective, and invalid rates were 70.83% and 52.08%, 27.08% and 39.58%, and 2.08% and 8.33% in the Compaq and ranibizumab groups, respectively. 

Research conclusions
Anti-VEGF drugs can effectively improve macular retinal thickness and macular choroidal thickness, without affecting microcirculation.

Research perspectives
This study was a preliminary clinical application study with a small sample size and a short follow-up period; hence, further studies are warranted to confirm our findings. 
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Figure Legends
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Figure 1 Histogram of clinical efficiency and incidence of adverse reaction between the two groups. A: Histogram of clinical efficiency; B: Incidence of adverse reaction.
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Figure 2 The optical coherence tomography test results of before and after patient treatment. A: The test result of optical coherence tomography before the treatment, where macular edema was obvious; B: Re-examination after 1 wk of treatment, where the macular edema is slightly relieved; C: Re-examination after 1 month of treatment, where the macular edema was significantly reduced; D: The condition of the patient 3 mo post-treatment, where the macular edema has nearly disappeared, and the choroid thickness has become significantly thinner.



Table 1 Baseline data between the two groups
	Baseline data
	Compaq group (n = 48)
	Ranibizumab group (n = 48)
	t/χ2 value
	P value

	Age (yr)
	64.8 ± 7.2
	66.3 ± 6.9
	-1.042
	0.300

	BMI (kg/m2)
	23.5 ± 2.3
	23.2 ± 2.8
	0.574
	0.568

	Before treatment: BCVA (LogMAR)
	0.78 ± 0.12
	0.80 ± 0.11
	-0.851
	0.397

	Gender, n (%)
	
	
	2.043
	0.153

	Male
	27 (56.25)
	20 (41.67)
	
	

	Female
	21 (43.75)
	28 (58.33)
	
	

	Distribution of affected side, n (%)
	
	
	0.667
	0.414 

	Left
	22 (45.83)
	26 (54.17)
	
	

	Right
	26 (54.17)
	22 (45.83)
	
	


BCVA: Best corrected visual acuity.

Table 2 Comparison of estimated values of best corrected visual acuity, intraocular pressure between the two groups (mean ± SD)
	Groups
	BCVA (LogMAR)
	IOP (mmHg)

	
	Before treatment
	1 mo after treatment
	3 mo after treatment
	Before treatment
	1 mo after treatment
	3 mo after treatment

	Compaq group (n = 48)
	0.78 ± 0.12
	0.72 ± 0.13
	0.51 ± 0.10
	16.84 ± 2.77
	16.40 ± 2.81
	16.39 ± 2.64

	Ranibizumab group (n = 48)
	0.80 ± 0.11
	0.75 ± 0.14
	0.57 ± 0.13
	16.50 ± 2.80
	16.72 ± 2.76
	16.81 ± 2.82

	t value
	-0.851
	-1.088
	-2.535
	0.598
	-0.563
	-0.753

	P value
	0.397
	0.279
	0.013
	0.551
	0.575
	0.453


BCVA: Best corrected visual acuity; IOP: Intraocular pressure.

Table 3 Comparison of estimated values of macular retinal thickness, macular choroidal thickness, foveal no perfusion area between the two groups (mean ± SD)
	Groups
	Before treatment
	1 mo after treatment
	3 mo after treatment

	CMT (μm)

	Compaq group (n = 48)
	445.8 ± 89.6
	372.1 ± 76.0
	210.6 ± 66.4

	Ranibizumab group (n = 48)
	452.7 ± 93.2
	384.0 ± 80.6
	243.1 ± 73.5

	t value
	-0.370
	-0.744
	-2.273

	P value
	0.712
	0.459
	0.025

	SFCT (μm)

	Compaq group (n = 48)
	335.1 ± 55.9
	323.4 ± 59.5
	281.6 ± 54.0

	Ranibizumab group (n = 48)
	340.5 ± 58.3
	330.5 ± 63.0
	306.2 ± 57.3

	t value
	-0.463
	-0.568
	-2.165

	P value
	0.644
	0.572
	0.033

	FAZ (mm2)

	Compaq group (n = 48)
	0.74 ± 0.10
	0.72 ± 0.12
	0.73 ± 0.11

	Ranibizumab group (n = 48)
	0.75 ± 0.12
	0.74 ± 0.14
	0.74 ± 0.11

	t value
	-0.444
	-0.751
	-0.445

	P value
	0.658
	0.454
	0.657


CMT: Macular retinal thickness; SFCT: Macular choroidal thickness; FAZ: Foveal no perfusion area.



Table 4 Comparison of vascular density in the shallow capillary plexus between the two groups (mean ± SD, %)
	Groups
	Before treatment 
	1 mo after treatment
	3 mo after treatment

	Fovea

	Compaq group (n = 48)
	20.64 ± 4.40
	20.30 ± 3.95
	20.28 ± 3.77

	Ranibizumab group (n = 48)
	20.90 ± 4.83
	20.48 ± 4.20
	20.37 ± 4.14

	t value
	-0.276
	-0.216
	-0.111

	P value
	0.783
	0.829
	0.912

	Parafovea

	Compaq group (n = 48)
	38.56 ± 4.82
	38.10 ± 4.50
	37.73 ± 4.72

	Ranibizumab group (n = 48)
	39.10 ± 5.57
	38.67 ± 5.53
	38.38 ± 5.28

	t value
	-0.508
	-0.554
	-0.636

	P value
	0.613
	0.581
	0.526

	Overall macular area

	Compaq group (n = 48)
	35.74 ± 5.10
	35.43 ± 4.85
	34.92 ± 5.51

	Ranibizumab group (n = 48)
	36.30 ± 5.34
	35.67 ± 5.11
	34.58 ± 5.18

	t value
	-0.525
	-0.236
	0.311

	P value
	0.601
	0.814
	0.756






Table 5 Comparison of vascular density in the deep capillary plexus between the two groups (mean ± SD, %)
	Groups
	Before treatment 
	1 mo after treatment
	3 mo after treatment

	Fovea

	Compaq group (n = 48)
	18.58 ± 3.80
	18.23 ± 3.75
	17.86 ± 4.12

	Ranibizumab group (n = 48)
	19.14 ± 4.00
	18.78 ± 4.24
	18.47 ± 3.96

	t value
	-0.703
	-0.673
	-0.740

	P value
	0.484
	0.502
	0.461

	Parafovea

	Compaq group (n = 48)
	40.92 ± 5.73
	40.51 ± 4.85
	40.38 ± 5.22

	Ranibizumab group (n = 48)
	40.40 ± 5.51
	40.10 ± 5.28
	39.56 ± 4.87

	t value
	0.453
	0.396
	0.796

	P value
	0.651
	0.693
	0.428

	Overall macular area

	Compaq group (n = 48)
	39.64 ± 4.85
	39.40 ± 4.77
	38.78 ± 4.62

	Ranibizumab group (n = 48)
	40.43 ± 5.18
	39.93 ± 5.03
	39.52 ± 4.85

	t value
	-0.771
	-0.530
	-0.765

	P value
	0.442
	0.598
	0.446




Table 6 Comparison of clinical efficiency between the two groups, n (%)
	Groups
	Markedly efficiency
	Efficient
	Invalid

	Compaq group (n = 48)
	34 (70.83)
	13 (27.08)
	1 (2.08)

	Ranibizumab group (n = 48)
	25 (52.08)
	19 (39.58)
	4 (8.33)

	Z value
	-1.993

	P value
	0.046




Table 7 Comparison of incidence of adverse reaction between the two groups, n (%)
	Groups
	Bulbar conjunctival hemorrhage
	Too high intraocular pressure
	Adverse reaction

	Compaq group (n = 48)
	2
	1
	3 (6.25)

	Ranibizumab group (n = 48)
	4
	2
	6 (12.50)

	χ2 value
	
	
	1.333

	P value
	
	
	0.248
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