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Retinal vein occlusion (RVO) is a chronic eye disease due to local 
obstruction of venous return. It is a common retinal vascular disease 
that has a serious impact on the patients’ visual function. Generally, 
RVO patients may present with symptoms of venous tortuosity, 
dilatation, retinal hemorrhage, edema and exudation. It is a disease of 
rapid onset and long duration. Patients suffering from RVO are also 
at high risk of becoming blind. Similar symptoms were formulated in 
traditional Chinese medicine as “sudden blindness” or “blurred vision”. 
According to statistics, RVO is ranked the second most prevalent 
potentially blinding retinal vascular disease after diabetic retinopathy 
[1,2].

The disease typically affects people of over 50 years old [3]. No 
significant gender difference was observed. In Liu et al. 2007 report 
[4], she collected and analyzed the color fundus photographs of Beijing 
citizens after mydriasis and found that 1.3% of the population 45 years 
or higher was RVO patients. RVO is also believed to have led to 4.5% of 
the cases of monocular amblyopia and 2.1% blinding cases of the total 
number in her study. And its prevalence increases with age, but seems 
irrelevant with gender or urban-rural difference.

The pathogenesis of RVO is complex. But it is generally considered 
to be closely related to changes in the vessel wall, blood rheology and 
hemodynamics [5]. Patients may often present with cystoid macular 
edema and angiogenes at later stages. Some even became blind due to 
severe complications. There is still no causal therapy for this disease [6]. 
Patients are recommended to use anticoagulant and fibrinolytic drugs 
in the early stages. For example, western medicine practitioners use 
antithrombotic drug such as urokinase and streptokinase to activate 

plasminogen and dissolve the fibrin in blood vessels [7]. However, 
these drugs’ effect for long-term visual improvement remains to 
be investigated [8]. Also, they may cause serious side effects such as 
intracranial and intestinal bleeding. Nowadays such a therapy is 
less popular. Instead, experts at home and abroad begin to turn to 
fundus laser photocoagulation therapy. Its effect in preventing retinal 
neovascularization and reducing macular edema is certain, but its use 
for central vision preservation or improvement is limited. Also, patients 
are liable to complications after this treatment [9,10]. Controversy 
continues to surround curative opportunity [11,12]. Intravitreally 
injected drugs, such as triamcinolone acetonide (TA) can also 
preventing retinal neovascularization and reducing macular edema, 
it is an invasive treatment and is reported after intravitreal injection 
of TA about 20% to 40% of patients will be increased intraocular 
pressure[13-15], some patients need repeat injections to maintain the 
efficacy [16].
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Abstract
Objective: To evaluate the efficacy and safety of compound salvia miltiorrhiza preparation for retinal vein occlusion. 

Methods: We searched the Cochrane library, Medline, Embase, CBM, CNKI, VIP and the Wanfang database 
(data updated to August, 2011) for relevant clinical research on compound salvia miltiorrhiza preparation for retinal 
vein occlusion. 

Results: A total of two studies involving 137 patients met the inclusion criteria for this review. Results of the two 
studies were not pooled because significant heterogeneity was found between them. Data analysis showed that RR and 
95%CI for both studies were 1.12 [0.92, 1.36] and 1.40 [0.95, 2.07] respectively and the P value was 0.04. As a result, 
there was no statistically significant difference between the curative effects of the two interventions. In one study, “days 
needed for patients to experience improved symptoms of fundus hemorrhage and edema” was recorded and adopted 
as an observational indicator. Analysis of the data for “recovery days for total stem occlusion” showed compound salvia 
miltiorrhiza injection had a better effect than control group (WMD -15, 95%CI [- 25.74, - 4.26], P = 0.006). However, 
analysis of the data for another two indicators, “recovery days for branch occlusion” and “improvement in retinal edema” 
suggested that no significant statistical difference was observed between the two interventions (-2.00[-4.49, 0.49], 
P=0.12; WMD 0.90, 95%CI [-1.92, 3.72], P = 0.53). Moreover, one study took “improvement in the patients’ visual 
acuity” as a measure to test efficacy. And our analysis found that there was still no statistically significant difference 
between the two groups (WMD 0.10, 95%CI [- 0.11, 0.31], P = 0.34). 

Conclusion: The results suggested that compound salvia miltiorrhiza preparation is more efficacious and safer to 
use than Urokinase in improving symptoms of total stem occlusion and fundus hemorrhage. However, the efficacy and 
safety of compound salvia preparation in treating retinal vein occlusion needs further verification as only two low-quality 
clinical trials were included in this review.
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According to traditional Chinese medicine theories, retinal 
vein occlusion is caused by stagnation of the blood. Therefore, TCM 
practitioners use herbal medicine which can activate blood circulation 
and remove blood stasis to treat RVO patients and have gained some 
experiences. Such a therapy has been proved especially effective in 
promoting the resorption of retinal hemorrhage, reducing retinal 
hypoxia, alleviating retinal edema, improving blood rheology and 
microcirculation and recovering the visual function. Compound 
salvia miltiorrhiza preparation is one of these therapies. It can 
activate blood circulation by removing blood stasis, regulate the qi 
and awaken one from unconsciousness as well as clear blood vessels 
for better circulation. The formula also serves to nourish the blood, 
promote the absorption of blood stasis and inhibit angiogenesis and 
tissue hyperplasia. Therefore, it has a certain therapeutic effect on 
vision impairment caused by RVO. Furthermore, it has been proven 
in clinical practice that compound salvia miltiorrhiza preparation can 
promote the formation of collateral circulation. Ultrastructural studies 
also revealed that it can significantly reduce morphology injury caused 
by ischemia-reperfusion and improve microcirculatory blood flow. 
Despite all these, the efficacy and safety of this treatment remains to 
be evaluated. The purpose of this study is to evaluate the clinical effects 
and safety of compound salvia miltiorrhiza preparation in treating 
RVO and provide evidence for clinical decision-making.
Methods
Inclusion criteria

In August 2011, we did a comprehensive search for all of randomized 
controlled trials (RCTs) on compound salvia miltiorrhiza preparation 
in prevention and treatment of RVO, completed or ongoing, published 
or unpublished. Our search made no restrictions on language. Quasi-
randomized controlled trials (quasi-RCT) and controlled clinical trials 
(CCT) will also be included if RCTs are few in number. Cases of adverse 
reactions were recorded and discussed in our report.

All patients taking part in the trials were sufferers of retinal vein 
occlusion. They were diagnosed with RVO according to clearly defined 
criteria. Patients with severe organic diseases and other complications 
were excluded. The intervention in the treatment group was compound 
salvia miltiorrhiza preparation. The course of treatment was more 
than one week. In the two studies, comparison was made between the 
following five couples of intervention. 1. Compound salvia miltiorrhiza 
preparation V.S. placebo; 2. Compound salvia miltiorrhiza preparation 
V.S. anticoagulant therapy; 3. Compound salvia miltiorrhiza 
preparation combined with laser photocoagulation V.S. laser 
treatment; 4. Compound salvia miltiorrhiza preparation combined 
with anticoagulation treatment V.S. anticoagulation treatment; 5. 
Compound salvia miltiorrhiza preparation V.S. other therapies.

The primary indicator is the rate of blindness. Secondary indicators 
include improvement in fundus hemorrhage, reduced edema, 
improvement of visual function and quality of life. Incidence of adverse 
events was also noted. Outcome measures include at least one of the 
above indicator

Literature search, data collection and assessment
In August 2011, we searched the following electronic databases: 

the Cochrane Library, Medline-OVID, Embase-OVID, Chinese 
Biomedical Database (CBM), China National Knowledge Infrastructure 
(CNKI) Database, the Data Bank of Chinese Scientific Journals (VIP), 
and the Wanfang Digital Library. We developed a search strategy 
using terms like “retinal vein occlusion”, “compound salvia droplet 
pill”, “Danshen” and other alternative expressions in English, and in 

Chinese. We also hand searched many journals of ophthalmology. And 
we looked through the reference part of some clinical trial reports and 
reviews for possible inclusion of related studies.

Study selection and data extraction were finished by two reviewers 
independently, both with a predefined data extraction form at hand. We 
also checked the result to avoid selection bias. Two reviewers assessed 
the quality of the included studies according to the standard described 
in the Cochrane Handbook [17] independently and exchanged their 
results. Any disagreement will be resolved by discussion.

Data analysis

We used Revman 4.2 for data analysis.Relative risk (RR) was used 
as a statistical index for quantitative data and weighted mean difference 
(WMD) for qualitative data, both with 95% confidence interval (CI). 
The difference value of all qualitative data before and after the treatment 
was calculated and analyzed. If there are two or more studies with the 
same intervention, homogeneity test was carried out when clinical 
and methodology homogeneity was observed.Moreover, a standard 
chi-squared statistic or I2 statistic was used to evaluate heterogeneity 
between subgroups. A fixed-effect model was adopted for data analysis 
if no statistical heterogeneity was observed between subgroups (25% < 
I2 < 50%). In the presence of heterogeneity (P < 0.1, I2 > 50%) possible 
causes for heterogeneity were examined. Descriptive analysis was given 
if no such cause can be found. Subgroup and sensitivity analysis will be 
carried out if sufficient studies are included. And a funnel plot will be 
drawn to check the existence of publication bias.

Results
An overview of included studies

Our search strategy mentioned above identified a total of 312 
potentially relevant studies. After screening the title and abstract, we 
excluded 230 articles which are duplicates, animal experiments, case 
reports or observations. The full-texts of potentially relevant articles 
were then retrieved for more detailed assessment. Finally, two studies 
[18-19] on compound salvia miltiorrhiza preparation for the treatment 
of RVO were considered eligible for inclusion (one of them is controlled 
clinical trial). The selection process is shown in Figure 1.

The two studies involved 137 patients with RVO (79 in the treatment 
group and 58 in the control group). The median age of the 137 patients 
is 50. Detailed information of the included studies is shown in Table 1.

Both studies provided full diagnostic criteria, but they didn’t give 
necessary description of the exclusion and inclusion criteria. Both 
mentioned that the two groups had similar baseline information and 
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Figure 1: Flow chart of the study selection process.
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compared the number of patients, their age and the course of disease. 
One study [6] has set a clear standard to judge efficacy.

Both quantitative and qualitative indicators were used in the two 
studies. The former include clinical effective rate and the latter include 
days needed for recovering from total stem blockage or from branch 
occlusion, logarithmic visual acuity before and after treatment and 
others. No cases of adverse effects were reported in either study.

Methodological quality evaluation of included studies
During literature review we found that information on study design 

and methodology was scarcely reported. This made it harder for us to 
judge the quality of included studies. Only one RCT was described as 
randomized, yet no words about the randomization method, allocation 
concealment, the use of blinding and loss of cases were mentioned. 
Neither were specific measures to ensure compliance. As a result, it was 
graded C according to the Cochrane standard.

Analysis of the therapeutic effect of compound salvia 
miltiorrhiza preparation in treating RVO 

Clinical efficacy: Both studies observed the general efficacy of 
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Figure 2: Result of the analysis of the therapeutic effects of compound salvia miltiorrhiza preparation in treating RVO. 
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Figure 4: Result of the analysis of the therapeutic effect of compound salvia miltiorrhiza preparation in alleviating fundus hemorrhage.
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Figure 5: Result of the analysis of the effect of compound salvia miltiorrhiza preparation in improving visual acuity in RVO patients.

Author
(year)   NT/NC Average age

of patients Treatment intervention Control intervention Course of 
treatment Observational indicators

Yiqin Guan
(2001) 52/31 T:50±12

C:51±13
Compound salvia dripping 
pills, 15 pills per time, TID

5000~10000U 
urokinase added into 
500ml 5% glucose 
injection
iv. gtt. QD 

30days-
1year

Therapeutic effects, reduced retinal edema, 
relieved symptoms of fundus hemorrhage (days 
needed for recovering from total stem occlusion/
branch occlusion)

Junxia Lu
(2001) 27/27 T : 49.7±8.7

C : 51.6±7.9

4~8ml compound salvia 
injection 
plus 250ml 5% glucose 
injection iv. gtt.QD
10 times a course

Taohong Siwu 
Decoction
BID

3 courses at 
most

Therapeutic effects, comparison of course of 
disease and of treatment, improvement of visual 
acuity after treatment, the   relationship between 
the obstructive position and  therapeutic effect, 
comparison of the onset time 

Table 1: General characteristics of included studies.
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compound salvia miltiorrhiza preparation in treatment of RVO. 
Here, an intervention is regarded effective if improved vision, evident 
absorption of fundus hemorrhage or shortened venous filling time 
revealed by fundus fluorescein angiography was reported after the 
treatment. On the other hand, an intervention is defined ineffective if 
no significant improvement or a decline in the patients’ vision, ongoing 
or worsened fundus hemorrhage or no change or deterioration of 
symptoms revealed by fundus fluorescein angiography was observed in 
the patients receiving the treatment.  

In both studies, clinical efficacy indicators which categorize the 
treatment efficacy as effective (visible or effective) or ineffective (invalid 
or worse) were used to analyze the results. The results from the two 
studies cannot be pooled because of obvious heterogeneity (RR 1.12, 
95%CI [0.92, 1.36] and RR 1.40, 95%CI [0.95, 2.07], P = 0.04). The 
results showed there was no significant difference between the two 
groups.

Improvement of visual functions and fundus

Days needed for recovery from retinal edema: One study 
reported the effect of compound salvia injection in alleviating edema 
in RVO patients. The results showed there was no significant difference 
between the two groups (WMD 0.90, 95%CI [- 1.92, 3.72], P = 0.53)

Days needed for recovering from fundus hemorrhage (total stem 
occlusion/branch occlusion): In one study, the time needed for RVO 
patients to recover form fundus hemorrhage and edema was used as a 
measure to evaluate the effectiveness of the intervention. Analysis of the 
data for the indicator “time needed for total stem blockage recovery” 
demonstrated that compound salvia injection has a better effect than 
Urokinase (WMD - 15, 95%CI [- 25.74, - 4.26], P = 0.006). However, 
there was no significant difference in the effectiveness of the two 
interventions in relieving branch occlusion that can be concluded from 
the data analysis of the indicator “days needed for branch occlusion 
recovery” (WMD -2, 95%CI [- 4.49, 0.49], P = 0.12).

Improvement in visual acuity

One study observed the effect of compound salvia decoction 
in improving the visual function of RVO patients. No significant 
statistical difference was found between the two groups (WMD 0.10, 
95%CI [-0.11, 0.31], P = 0.34).

Safety analysis 

In the included studies, no case of adverse effects of compound 
salvia miltiorrhiza preparation in treatment of RVO patients was 
reported.

Discussion
The results of our systematic review of the included studies and 

quantitative analysis of data suggested that there was no significant 
difference between the effectiveness of compound salvia miltiorrhiza 
preparation and that of the control intervention in treatment of RVO. 
So far a definite conclusion cannot be drawn.

According to the Cochrane Handbook 4.2.6, we evaluated the 
quality of individual studies included in the systematic review. We 
found that one study has methodological problems, especially in the 
use of randomization and blinding. This RCT is graded C. We also 
found other problems with the two studies. For instance, the inclusion 
and exclusion criteria were not clearly defined. No criteria for patient 
admission and dropouts were established. And the baseline information 
(age, sex ratio, course of disease, conditions and co morbidity) was not 

completely consistent. All these may lead to obvious selection bias. 
No study used a simulated agent. As the control interventions were 
different, it is difficult to avoid performance bias.

Moreover, relevant endpoint indicators (such as blinding rate) were 
not reported in either study. Information on the patients’ life quality 
and of their follow-up was also lacking. Consequently, we cannot make 
a conclusion concerning these important outcomes.

We cannot draw a definite conclusion from this systematic review 
as the number of RCTs we included was small and both were low in 
quality. But we will continue to upgrade this study. And in this process 
our inclusion criteria for selection of RCTs will be tightened.

Conclusion
Suggestions for clinical practice

As only two studies of low quality were included in this review, a 
conclusion on the efficacy and safety of the formula cannot be safely 
made. More well-designed, strictly-executed RCTs with a large sample 
and adequate follow-up are needed to provide better evidence for the 
use of compound salvia miltiorrhiza preparation in treatment of RVO.

Suggestions for clinical research 

We noticed that the quality of clinical studies needs to be improved. 
A clinical study should have a scientific and standardized design. Here, 
a sound top-level devising is essential for a good clinical research 
project. Other aspects such as random distribution, use of blinding and 
data analysis also deserve high attention. With respect to outcomes, it 
is recommended that endpoint measures that bear a close relationship 
with the condition of patients be used. Such indicators include mortality 
rate, incidence rate and quality of life. Moreover,long-term follow-up 
is recommended for better observation of the long-term effects of the 
treatment and its effects on prognosis.
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