
Study Protocol Systematic Review Medicine®

OPEN
Hirudo (Leech) for prolife
rative vitreous
retinopathy
A protocol for systemic review and meta-analysis
Hui Huang, MDa,b , Ruxue Lei, MDa,b, Yuanyuan Li, MDc,∗ , Qun Huang, MMa, Na Gao, MDa,
Weiwen Zou, MDa,b
T
P

T

E
T
p

T

D
a
a

U
T
∗

N
w

C
T
A
re

H
(L
m

R

h

Abstract
Introduction: Proliferative vitreous retinopathy (PVR) is characterized by proliferation of cells and contraction of membranes on
either the retinal surface or in the vitreous cavity, which leads to retinal detachment and visual impairment. PVR is commonly seen in
patients with rhegmatogenous retinal detachment and diabetic retinopathy, which seriously affects the patient’s work and life.
Previous studies indicated that Hirudo (Leech) or compound prescription containing Hirudo (Leech) for treatment of PVR would be
effective. However, due to the lack of evidence, there are no specific methods or suggestions, so it is necessary to carry out
systematic evaluations on Hirudo (Leech) for PVR and provide effective evidence for further research.

Methods and analysis: The following 8 databases will be searched: Cochrane Central Register of Controlled Trials, PubMed,
MEDLINE, EMBASE, China National Knowledge Infrastructure, Chinese Biomedical Literature Database, VIP Database, and
Wanfang Database. All randomized controlled trials in English or Chinese related to Hirudo (Leech) for PVR will be included.
Outcomes will include change in Vitreous opacity, Vision changes, production of the anterior macular membrane, and retinal
detachment again. The incidence of adverse events will be assessed for safety evaluation. Study inclusion, data extraction and quality
assessment will be performed independently by 2 reviewers. Assessment of risk of bias and data synthesis will be performed using
Review Manager V.5.3.

Results: In this systematic review and meta-analysis, we will synthesize the studies to assess the safety and efficacy of Hirudo
(Leech) for PVR.

Conclusion: The summary of our study will clarify whether Hirudo (Leech) therapy could be an efficient and safe method for PVR,
which can further guide the promotion and application of it.

Open Science Framework (OSF) registration number: 10.17605/OSF.IO/FP7VG (https://osf.io/fp7vg)

Abbreviations: PVR = proliferative vitreous retinopathy, RRD = rhegmatogenous retinal detachment, TCM = traditional Chinese
medicine.

Keywords: Hirudo, leech, meta-analysis, proliferative vitreous retinopathy, protocol, systematic review
his project is funded by Sichuan Province Science and Technology Support
rogram (CN) (2019YFH0117).

he sponsors are not involved in design, execution, or whiting the study.

thics approval is not required because individual patient data are not included.
he findings of this systematic review will be disseminated through peer-reviewed
ublication or conference presentations.

he authors have no conflicts of interest to disclose.

ata sharing not applicable to this article as no datasets were generated or
nalyzed during the current study.

Hospital of Chengdu University of Traditional Chinese Medicine, b Chengdu
niversity of Traditional Chinese Medicine, Chengdu, Sichuan, c Xi’an Hospital of
raditional Chinese Medicine, Xi’an, Shanxi Province, P.R. China.

Correspondence: Yuanyuan Li, Xi’an Hospital of Traditional Chinese Medicine,
o.69 Fengcheng 8th Road, Xi’an 710001, Shanxi Province, P.R. China (e-mail:
sdlhh937@163.com).

opyright © 2021 the Author(s). Published by Wolters Kluwer Health, Inc.
his is an open access article distributed under the Creative Commons
ttribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
production in any medium, provided the original work is properly cited.

ow to cite this article: Huang H, Lei R, Li Y, Huang Q, Gao N, Zou W. Hirudo
eech) for proliferative vitreous retinopathy: a protocol for systemic review and
eta-analysis. Medicine 2021;100:3(e24412).

eceived: 25 December 2020 / Accepted: 4 January 2021

ttp://dx.doi.org/10.1097/MD.0000000000024412

1

1. Introduction

PVR is characterized by pre-, sub-, or intra-retinal fibrosis
(scarring) that can result in recurrent detachments, which is also a
condition that arises in 5% to 10% of rhegmatogenous retinal
detachment (RRD) and is the leading cause of RD surgery
failure.[1,2] PVR with recurrent retinal detachments requires
additional surgical interventions and is associated with poor
visual outcomes.[3] There are currently no treatments for PVR
other than surgery to remove the PVR membranes or excise
portions of the retina. Although tremendous progress has been
made in the equipment and operation skills in recent years, the
surgical treatment is not ideal and cannot avoid recurrence, since
vitrectomy itself is one of the common causes of PVR.[4] Studies
show that pharmaceutical agents that inhibit PVR development
during the retinal detachment repair process could potentially
improve both the surgical success rate and visual outcome.[5,6]

In recent years, traditional Chinese medicine (TCM) has been
widely used in clinical and experimental study of PVR, which has
been proven to be fully effective. Hirudo (Leech) or compound
prescriptions containing Hirudo (Leech) are insect-like drugs
commonly used in TCM. The exploration of treatment methods
that invigorate the circulation of blood show thatHirudo (Leech)
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Table 1

Search strategy sample of PubMed.

Number Searchs

#1 Proliferative Vitreous Retinopathy (MeSh)
#2 Proliferative Vitreous Retinopathy (ti, ab)
#3 Proliferative Vitreoretinopathy (MeSh)
#4 PVR (ti, ab)
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was strongly effective at improving microcirculation and vitreous
hemoptysis,[7,8,9] but research about its effectiveness and safety
have not yet reached a definitive conclusion. Consequently, this
research intends to adopt a system valuation and meta-analysis
method of Hirudo (Leech) or compound prescription containing
Hirudo (Leech) in the treatment of PVR to evaluate its efficacy
and safety.
#5 or#1–4
#6 Medicine, Chinese Traditional (MeSh)
#7 Traditional Chinese Medicine (ti, ab)
#8 TCM (ti, ab)
#9 or#6–8
#10 Hirudo (MeSh)
#11 Hirudo (ti, ab)
#12 Leech (ti, ab)
#13 Hirudin (ti, ab)
#14 Whitmania pigra Whitman (ti, ab)
#15 or#10-14
#16 Rhegmatogenous Retinal Detachment (MeSh)
#17 RDD (ti, ab)
#18 Retinal Detachment (ti, ab)
#19 Diabetic Retinopathy (MeSh)
#20 DR (ti, ab)
#21 #5 and #16-20
#22 Randomized Controlled Trial (MeSh)
2. Methods

2.1. Study registration

This protocol of this study has been registered in OSF (Open
Science Framework) Preregistration. December 01, 2020.
Registration DOI:10.17605/OSF.IO/FP7VG (https://osf.io/
fp7vg). The protocol will be conducted severely under the
guideline of Preferred Reporting Items for Systematic Reviews
and Meta-analyses Protocols.[10] If amendments are needed, the
authors will update their protocol to include any changes in the
whole process of research.

2.2. Include criteria
2.2.1. Type of study

2.2.1.1. Type of participants.

#23 Randomized Controlled Trial (ti, ab)
#24 RCT (ti, ab)
1).
#25 #5 and #9 and #15 and #21 and #25
The patients, aged 18years or older, suffering from PVR will
be included, regardless of the limitation of gender and
nationality.
DR= diabetic retinopathy, MeSh=medical subject headings, PVR= proliferative vitreous retinopathy,
2).

RCTs = randomized controlled trials, RRD = rhegmatogenous retinal detachment, TCM = traditional
Chinese medicine.
Patients in PVR after RRD repair surgery or with diabetic
retinopathy also included. Degree of vitreous opacity are not
restricted.

2.2.1.2. Type of intervention. The TCM Hirudo (Leech) or
compound prescription contain Hirudo (Leech) should be the
main treatments.
Control interventions including studies in which the effects of

PVR was compared with no treatment/waiting list, sham control
or active treatment (e.g., other ophthalmic surgery, injection, or
other traditional medical treatments). Studies in which the effects
of PVR were compared with other TCM therapy will be
excluded. In case the participants of the PVR group received
another active treatment, only studies in which the participants of
all comparison groups received the same active treatment as a
cointervention will be included.

2.3. Exclusion criteria
1).
 Participants were diagnosed with the unclear diagnostic
criteria.
2).
 Duplicated data or the data cannot be extracted.

3).
 Non- randomized controlled trials and Quasi- randomized

controlled trials.

4).
 Observational studies and retrospective studies.

5).
 Animal studies.

2.4. Search methods for identification of studies
2.4.1. Electronic data sources. Eight data bases will be
searched to identify eligible studies: Cochrane Central Register
of Controlled Trials, PubMed, MEDLINE, EMBASE, China
National Knowledge Infrastructure, Chinese Biomedical Litera-
ture Database, VIP Database, and Wanfang Database. The time
2

range is the starting time is determined according to the first
literature available, and the deadline is November 2020.

2.4.2. Other resources. Other resources of related studies will
be searched. The PROSPERO Register of Controlled Trials, the
Cochrane Central Register of Controlled Trials, and the
Cochrane Complementary Medicine Field Specialized Register
were also retrieved. Relevant conference papers or other relevant
literatures were also conducted. If it is necessary, we will contact
with trail author to obtain the latest clinical data.

2.4.3. Search strategy. The following search terms will be used:
Hirudo/Leech, Whitmania pigra Whitman, proliferative vitreous
retinopathy/PVR, rhegmatogenous retinal detachment/RRD,
diabetic retinopathy/RD, traditional Chinese medicine/TCM,
randomized controlled trial/RCT. Different retrieval strategies in
Chinese and foreign databases will be used. Language restrictions
are Chinese and English. There is no publication restriction. Here
we take the search strategy in PubMed as an example and list in
Table 1. Additionally, we will make appropriate modifications in
accordance with the actual requirements.
2.5. Types of outcome measures
2.5.1. Primary outcome measures.
1).
 Change in Vitreous opacity.

2).
 The best corrected visual acuity.

3).
 Severe adverse events related to the treatment.

2.5.2. Secondary outcome measures.
1).
 Production of the anterior macular membrane.
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Figure 1. The research flowchart. This figure shows the identification, screening, eligibility, and included when we searching articles.
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2).
 Retinal detachment again.

3).
 Adverse events related to PVR or any other treatments.

2.6. Data extraction
2.6.1. Selection of studies. Two researchers (HH, RXL) will
independently obtain the studies from the databases mentioned
earlier and access the titles and abstracts of each study, and then
exclude the obviously unqualified literature. Later, they will
strictly screen the studies by following the eligibility criteria and
exclusion criteria. The different opinions will be resolved by
discussions. The final selection procedure is indicated in Figure 1
abide by the Preferred Reporting Items for Systematic Reviews
and Meta-analyses Protocols guidelines.

2.6.2. Data extraction and management. Retrievals were
actualized and data extracted by 2 independent investigators
(QH and NG). Each study was evaluated for design, participants’
characteristics, interventions, eligibility criteria, outcomes mea-
sures, and research quality, and detail recorded in an Excel file.

2.6.3. Assessment of risk of bias in included studies. The 2
reviewers (HH, RXL) will independently use the bias tool of
Cochrane Handbook for Systematic Reviews of Interventions[11]

to evaluate the risk of bias of the final included studies. Assessing
the risk of bias:
1).
 random sequence generation;

2).
 allocation concealment;

3).
 blinding of participants and personnel;

4).
 blinding of outcome assessment;
3

5).
 incomplete outcome data;

6).
 selective outcome reporting;

7).
 other bias.

The quality of the studies will be divided into 3 levels: “low risk
of bias,” “high risk of bias,” and “unclear risk of bias.”

2.6.4. Measures of treatment effect. The dichotomous out-
comes will be expressed by the odds ratio, while the continuous
data will use the standardized mean difference. The 95%
confidence interval will be presented for both dichotomous
outcomes and continuous outcomes.

2.6.5. Management of missing data. We will take the method
of contacting corresponding authors to obtain the missing data.
The incomplete data will be dislodged if it cannot be supplement.

2.6.6. Assessment of heterogeneity. Heterogeneity will be
assessed by the Cochran Q statistic and quantified by the I2

statistic. If I2>50%, the studies were considered to be
heterogeneity, a random-effects models would be used. If I2<
50%, a fixed-effects models were implemented. I2 (25%–50%) as
moderate level heterogeneity.

2.6.7. Assessment of reporting biases. The bias of publication
will be explored through funnel plot analysis. If the funnel plot
show asymmetry, it will be evaluated via the Egger and Begg tests,
and P value< .05 means the publication bias is significant.

2.6.8. Subgroup analysis. When the heterogeneity test results
are heterogeneous, we need to clarify the source of the
heterogeneity by subgroup analysis. The effects of different

http://www.md-journal.com
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types of therapy including design scheme, severity of illness, age,
sex, and mild or severe PVR were analyzed. We will also delete
low-quality and/or medium-quality studies to check the robust-
ness of the results.

2.6.9. Sensitivity analysis. Sensitivity analysis can not only
assess the stability and reliability of the conclusions of the Meta-
analysis, but also assess whether the changes in the results are
related to the impact of a single study. If the stability of the
conclusion is poor, we can achieve the purpose of increasing
stability by changing the analysis model, inclusion and exclusion
criteria, or excluding a certain type of literature.
2.7. Data synthesis

The results of the study will be analyzed by RevMan 5.3
(Cochrane, London, United Kingdom) software provided by
Cochrane collaborate on network. Whether a fixed effects model
or a random effects model will be used depends on the results of
the X2 test and I2 test for heterogeneity. If substantial statistical
heterogeneity is not found, we will not pool the data but conduct
a systematic narrative synthesis providing information to
summarize and explain the characteristics and findings of the
included studies.
2.8. Grading of quality of evidence

The Grading of Recommendations Assessment, Development,
and Evaluation guidelines[12] method will be applied to evaluate
the quality of evidence of the pooled trials from5 aspects,
included limitation of study design, inconsistency, indirectness,
imprecision, and bias of publication. Additionally, the levels of
evidence quality will be classified into 4 levels: high, moderate,
low, and very low.
2.9. Ethics and dissemination

We will publish the system review results in peer-reviewed
journals, disseminated in meetings or in peer-reviewed publica-
tions. Aggregated published data will be used to exclude data of
individuals, so there is no need for obtaining the ethical approval
or patients’ informed consent.
3. Discussion

Hirudos/Leechs are insect-like drugs, which are known as flesh-
and-blood products, and are often used in clinical practice to
promote blood circulation, remove blood stasis, relieve pain,
relieve spasm, and extinguish wind.[13] Constant studies have
shown that Hirudos/Leechs contain 17 kinds of amino acids and
proteins, including 8 kinds of essential amino acids for
humans,[14] as well as Hirudin, histamine, and heparin. In
addition, the Hirudos/Leechs also contain small molecules such
as glycolipids, carboxylic esters, and pteridines. In addition, there
are 14 trace elements, such as Zn, Fe, Mn, Co, Se, Cr, Cu, and so
on.[15]Hirudos/Leechs can play an anti-inflammatory, analgesic,
anticoagulant, anti-fibrosis, anti-apoptosis, anti-tumor, and
other such roles.[16–20] Because Hirudos/Leechs have a strong
role in promoting blood circulation and removing blood stasis,
breaking the stasis will not damage new blood, and will not
damage the Zhengqi, so Hirudos/Leechs can also be used as an
important medicine to facilitate blood circulation and drive blood
4

stasis in ophthalmology, and can therefore be widely used in a
variety of ophthalmic diseases.
The most important cell type in PVR pathogenesis is the retinal

pigment epithelial (RPE), which is deemed to dedifferentiate and
migrate through a retinal break and then proliferate on the retinal
layers and vitrea, resulting in formation of epiretinal mem-
branes.[21] The studies show Hirudo extract thereof and hirudin
can inhibit the proliferation of RPE cells with P38 MAPK
signaling pathways.[22,23,24] However, the active ingredient of
Hirudos/Leechs in the treatment of PVR has not been determined
so far. But it can be inferred from some clinical studies that the
greatful effectiveness of Hirudos/Leechs for PVR may be related
to the main active ingredients such as Hirudin.
Therefore, the objective for this systematic review is to evaluate

the efficacy and safety of Hirudo (Leech) or compound
prescription containing Hirudo (Leech) for treating PVR. It is
helpful to determine the potential value of Hirudo (Leech)
therapies for PVR, as this can improve the quality of life of severe
patients. This study cannot only provide a basis for releasing PVR
treatment guidelines, but also promoting the application of TCM
prescriptions so that more patients can benefit from them.
However, this systematic review has several limitations. The
quality of the study included is not up to standards and its
methodology is not strict enough. The interventions of Hirudo
(Leech) also vary from study to study. High heterogeneity may
also exist due to inconsistencies in the included studies.
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