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Abstract 
Objectives: To study the therapeutic effects of “Lingqi Huangban Granule” (LQHB) 
combined with intravitreal ranibizumab injection (IVR) for choroidal neovasculari-
sation (CNV) in pathologic myopia (PM). Methods: This was a prospective, com-
parative, interventional study. Eighty eyes of eighty consecutive patients with myopic 
CNV were randomized into control group (IVR, 40 eyes) and integrative therapy 
group (IVR + LQHB, 40 eyes), each with a follow-up period of 12 months. IVR was 
given with an “on demand” regimen (Pro re nata, PRN). Final best corrected visual 
acuity (BCVA) and its change from baseline were the main outcome measures. 
Changes in optical coherence tomography (OCT) and central retinal thickness 
(CRT) were the secondary outcome measures. Results: BCVA of patients in the in-
tegrative group improved significantly (from 47.10 ± 13.51 letters to 90.72 ± 12.98 
letter, P < 0.05), more than in the control group (from 42.90 ± 13.18 letters to 69.18
±13.21 letters, P < 0.05) since the third month after the initial treatment to the end 
of the follow-up. Mean OCT CRT reduced from 364.75 ± 69.31 to 278.93 ± 33.05 um 
(P < 0.05) in the control group and from 370.73 ± 65.31 to 271.73 ± 46.44 um (P < 
0.05) in the integrative group, respectively. The mean number of intravitreal injec-
tions in the 1-year follow-up was also reduced. No ocular or systemic side effects 
were observed. Conclusion: LQHB combined with IVR therapy was an effective 
treatment for stabilizing and improving vision with fewer intravitreal injections. It 
appears to be an interesting option for this type of patient. 
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1. Introduction 

Pathologic myopia (PM) has a high prevalence among Asian populations, especially 
among the younger age groups, and its prevalence has been reported to be increasing 
[1]. Myopic choroidal neovascularisation (mCNV) is one of the most sight-threatening 
complications in highly myopic patients; their visual prognosis is poor if left untreated, 
and a high percentage develops visual loss [2]. Treatment options for patients with 
mCNV include laser photocoagulation, photodynamic therapy (PDT) and intravitreal 
injection of anti-VEGF drugs [3]. Since 2006, antiangiogenic drugs have become the 
first choice for this pathology because of their clinical efficacy and safety [4]. Nonethe-
less, repeated intravitreal injections are necessary to maintain vision improvement in a 
great number of cases [5]. This entails disadvantages as there is an increase in the po-
tential risks of complications, discomfort for the patients, and health care expenses. 

This study was carried out on mCNV patients with combined treatment integrating 
“Lingqi Huangban Granule” (LQHB) and intravitreal ranibizumab injection (IVR). The 
main objective was to determine if this association could achieve vision improvement 
for these patients at a 1-year follow-up, and at the same time decrease the number and 
frequency of intravitreal injections. 

2. Patients and Methods 
2.1. Patients 

Eighty patients with central (sub-foveal and juxta-foveal) CNV were consecutively 
enrolled in this study. This prospective analysis was conducted at Ophthalmology De-
partment of Shanghai Seventh People’s Hospital from Jan. 2015 to Oct. 2016. 

The study group comprised patients who met the inclusion criteria as follows: 1) 
highly myopic eyes, spherical equivalent greater than −6 diopters (D); 2) posterior pole 
myopic retinal changes (lacquer cracks, chorioretinal atrophy, papillary crescent, post-
erior staphyloma); 3) fluorescein angiography (FA) detection of sub-foveal or jux-
ta-foveal active CNV on the basis of leakage and/or optical coherence tomographic 
(OCT) evidence of fluid; 4) Best corrected visual acuity (BCVA) > 20/400 at baseline; 5) 
duration of symptoms no longer than four weeks before enrollment; 6) minimum fol-
low-up of 12 months, and 7) clear ocular media. Exclusion criteria included: 1) post in-
flammatory macular changes; 2) extra-foveal CNV; 3) age-related macular alterations; 
4) refractive media opacities; 5) presence of other maculopathies as DR or RVO; 6) re-
cent myocardial infarction or other thromboembolic events; 7) previous IV injections 
of any drugs; 8) ocular hypertension or glaucoma. Previous PDT if done more than 3 
months prior to enrollment was not considered an exclusion criterion. Informed con-
sent was obtained from patients before enrollment in the study. Ethical approval was 
obtained from Shanghai Seventh People’s Hospital. 

2.2. Methods 

Eighty patients were randomly assigned to two groups using a randomized digital table: 
The integrative group (40 cases) and the control group (40 cases). The control group 
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was treated with IVR alone. For the integrative group, besides IVR, patients also re-
ceived LQHB (one pocket each time, 2 times daily). The treatment course was 1-year 
for both groups. Patients received an initial dose of 0.5 mg (0.05 ml) of ranibizumab 
(Lucentis; Genentech) using the standard injection procedure in a surgical room. After 
the first intravitreal injection, ranibizumab was administered as “on demand” injec-
tions. Retreatment was considered according to angiographic, tomographic, or clinical 
signs of active lesion such as a loss of more than 1 line (5 letters) in BCVA and/or an 
increase of metamorphopsia, new retinal hemorrhage, evidence or increase of retin-
al/subretinal fluid or an increase in retinal thickness of at least 100 um on OCT, or 
CNV leakage on FA images. 

In addition to the treatment medicines, usages of any other traditional Chinese med-
icine or modern Western medicine were prohibited. A detailed history was taken to as-
certain each patient’s demographics and chief complaints, including duration of the 
symptom and presence of systemic diseases, such as hypertension, diabetes mellitus, 
cardiac diseases and hyperlipidemia. Each patient underwent BCVA measurement, 
biomicroscopy, tonometry and OCT (Zeiss, Germany) evaluation at baseline and every 
subsequent visit. Retinal FA (Heidelberg, Germany) was done at baseline within two 
weeks before the initial visit, then at intervals during the follow-up according to the 
ophthalmologist’s judgement. BCVA was recorded using the Early Treatment Diabetic 
Retinopathy Study (ETDRS) chart at 4 meters distance using a log MAR scale. Results 
were recorded as logMAR values and the number of letters read. The primary outcome 
was considered to be the improvement of BCVA with a minimum of 5 letters (one 
ETDRS line) or the stabilization of visual acuity (VA). Secondary outcomes was the 
changes in OCT CRT. 

2.3. Statistical Analysis 

Test results were represented by x ± s using the SPSS 18.0 software. Descriptive statis-
tics were used to summarize patient demographics and baseline ocular characteristics. 
Statistical methods such as t-test for independent samples, paired sample t-test and 
analysis of variance were used for testing and analysis. The Wilcox on test was used to 
compare the homogeneity between two related samples. In case of unrelated samples, 
the Mann-Whitney and Kruskal-Wallis tests were used, respectively. P values less than 
0.05 were considered statistically significant in this study.  

3. Results 

3.1. Patient Demographics and Baseline Characteristics 

A total of eighty eyes of eighty consecutive patients (39 men and 41 women) were ana-
lyzed. The mean age of the study population was 42.05 ± 12.51 years (range 21 to 64). 
The mean spherical equivalent refractive error was −10.0 D (range −7.0 to −10.0 D). 
There were no statistically significant differences among the two groups in gender, age, 
refractive error, duration of symptoms and severity of illness (Table 1). 
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Table 1. Baseline demographic data in two different groups. 

 Integrative Group (n = 40) Control Group (n = 40) 

Sex (Male/Female) 21/19 18/22 

Age, years 41.33 ± 12.78 42.78 ± 12.34 

Refractive error, D −10.0 D −10.0 D 

Duration of symptoms, months 3.02 ± 1.58 3.56 ± 1.23 

BCVA, letters 47.10 ± 13.51 42.90 ± 13.18 

CRT, μm 370.73 ± 65.31 364.75 ± 69.31 

3.2. Change of BCVA 

The evolution of the BCVA data is summarized in Figure 1. After a course of 1-year 
treatment, patients in both groups had a mean BCVA improvement (P < 0.05). The 
mean initial BCVA of the integrative group increased after the first month of treatment 
with a visual gain of 34 letters, and it reached 90.72 ± 12.98 letters at the 1-year fol-
low-up. As for the control group, the visual gain was 27 letters, and BCVA reached 
69.18 ± 13.21 letters at the 1-year follow-up. BCVA of patients in the integrative group 
improved significantly, more than in the control group since the third month after the 
initial treatment to the end of the follow-up. The Mann-Whitney test shows significant 
differences (P < 0.05) between 2 groups at all points of follow-up. 

3.3. Change of CRT 

Patients in both groups underwent a mean CRT improvement (P < 0.05). Mean OCT 
CRT reduced from 364.75 ± 69.31 to 278.93 ± 33.05 um in the control group and from 
370.73 ± 65.31 to 271.73 ± 46.44 um in the integrative group, respectively. The mean 
CRT of patients in the integrative group improved significantly, more than in the con-
trol group since the third month after the initial treatment to the end of the follow-up. 
(P < 0.05) (Figure 2). 

3.4. Average Numbers of Intravitreal Injection 

The mean number of intravitreal injections of the patients with cure and effective effi-
cacy was 1.83 ± 0.34 in the integrative group and 2.32 ± 0.57 in the control group after a 
course of 1-year treatment, the difference between the two groups was statistically sig-
nificant (P < 0.05).  

3.5. Safety 

There were no major ocular or systemic problems, such as increased intraocular pres-
sure, retinal detachment, intraocular inflammation, or vascular events during the 1- 
year follow-up in both groups.  

4. Discussion 

The prevalence of myopia varies among ethnic groups with a higher prevalence in  
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Figure 1. Changes of BCVA in 1-year’s treatments and follow-up in two different groups. 

 

 
Figure 2. Changes of CRT in 1-year’s treatments and follow-up in two different groups. 

 
Asian (17% - 43%) compared to white populations (13% - 27%) [6]. CNV is the most 
common vision-threatening complication of pathologic myopia, affecting 5% - 10% [7].  
As the researchers show mCNV could cause posterior pole myopic retinal changes 
(lacquer cracks, chorioretinal atrophy, papillary crescent, posterior staphyloma).  

Myopic CNV is still a treatment challenge with conventional therapies. Intravitreal 
injection of anti-VEGF has shown promising results, and is currently considered the 
first-line therapy for sub-foveal and juxta-foveal mCNV [4]. Ranibizumab (Lucentis; 
Genentech) is a specific affinity-matured, recombinant, humanized, anti-VEGF anti-
gen-binding antibody fragment that binds and neutralizes all the biologically active 
forms of VEGF-A. Many publications have shown favorable results of intravitreal rani-
bizumab for mCNV [8]. However, repeated intravitreal injections are needed to main-
tain vision improvement, leading to greater potential risks of complications and ex-
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penses [9]. 
Our previous studies have shown that combined treatment of traditional Chinese 

and Western method could have certain advantages [10] [11]. LQHB is a compound 
Chinese herbal medicine of Shanghai General Hospital (Shanghai medicine system of 
word: Z05050795). The main components include Angelica sinensis (DangGui), Ligus-
ticum wallichii (ChuanXiong), Salvia miltiorrhiza (DanShen), Atractylodes chinensis 
(CangZhu), Sargassum pallidum (HaiZao), Cuscuta japonica (TuSiZi), Cistanche de-
serticola (RouCongRong), Fructus lycii (GouQiZi), etc. The therapeutic effect of LQHB 
is to strengthen yang, nourish the liver and kidney, enhance virtual supplementation, 
replenish the blood, and remove obstruction from meridians. Our previous cell expe-
riments as well as animal studies have demonstrated that LQHB could obviously pro-
tect both function and morphology of the retina [12] [13]. In clinical applications, 
LQHB have been used to treat age-related macular degeneration (AMD) patients for 
over 15 years with great efficacy. Visual capacity is improved by promoting the circula-
tion in choroids and retina, preventing cell death, and reversing the inability to absorb 
and circulate vital nutrients for healthy vision. This study was designed to demonstrate 
the therapeutic effect of LQHB for mCNV when combined with IVR.  

In cases of myopic CNV, the bleeding must be stopped first, and then the eyes invi-
gorated. Once the bleeding has been arrested after IVR, yang-strengthening and yin- 
nourishing formulas should be used in raw decoctions. These formulas will be taken 
long term (3 - 12 months), as it takes a longer amount of time to build the yin than it 
does to generate yang. The main therapeutic principal of LQHB is promoting the blood 
circulation, inducing dieresis and nourishing the liver and kidney, while treating 
mCNV after IVR injection. Myopic CNV is often an exhaustion of the body’s yin. The 
yin-aspect of the visual field is the central vision, and the peripheral vision is more yang 
in nature. When the central vision goes, it indicated a “burn-out” of kidney and liver 
yin, so using Chinese herbs that nourish yin seems to work best. Angelica sinensis 
(DangGui), Ligusticum wallichii (ChuanXiong) and Salvia miltiorrhiza (DanShen) 
work together to promote the blood circulation, repair the hypoxia damage of tissue 
and improve the obstruction of exudations; Atractylodes chinensis (CangZhu) and 
Sargassum pallidum (HaiZao) nourish the spleen, thus inducing dieresis and alleviating 
macular edema; Cuscuta japonica (TuSiZi), Cistanche deserticola (RouCongRong) and 
Fructus lycii (GouQiZi) supplement the liver and kidney, build the yin, thus improving 
visual acuity. 

In our paper, we confirm the efficacy of the combined treatment in myopic CNV. 
The final mean BCVA of the integrative group reached 90.72 ± 12.98 letters, with a vis-
ual gain of 34 letters when compared with the initial mean BCVA (P < 0.05). As for the 
control group, the visual gain was 27 letters (P < 0.05). We also found a significant de-
crease in CRT in both groups (P < 0.05). The mean CRT of patients in the integrative 
group improved significantly, more than in the control group (P < 0.05). The combined 
treatment could also lead to lower number of injections, with lower risks and less ex-
pense. These findings suggested that LQHB could have significant therapeutic effect in 
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treating mCNV when combined with IVR.  

5. Conclusion 

To conclude, LQHB could have significant therapeutic effect in treating mCNV when 
combined with IVR. Combined therapy appears to be a helpful option for maintaining 
good vision outcomes, making it possible to reduce the number of doses. Moreover, pa-
tients can also benefit from the reduction in risk of complications and the discomfort it 
entails, while the cost of the process also decreases. 
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