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To evaluate the therapeutic effects of moisture exposed burn ointment (MEBO) on phlebitis, seven 
electronic databases where checked until September, 2016 for randomized controlled trials (RCTs) of 
MEBO on phlebitis. Risk of bias was assessed using Cochrane handbook guidelines. Thirty eight 
randomized controlled trials met the inclusion criteria in which the aggregated results indicated that 
comparison revealed significant differences in total effectiveness rate of MEBO versus conventional 
therapy (RR=1.27, 95% confidence interval [CI]=1.06, 1.52, and P=0.009), and there were some beneficial 
evidence regarding the effects on reducing incidence of phlebitis MEBO versus conventional therapy in 
preventing phlebitis (RR=2.73, 95% confidence interval [CI]=1.94, 3.85, and P<0.00001). The evidence 
that MEBO is an effective treatment for phlebitis is encouraging, but not conclusive due to the low 
methodological quality of the RCTs. Therefore, more high-quality RCTs with larger sample sizes are 
required. 
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INTRODUCTION 
 
Intravenous therapy may be used to correct electrolyte 
imbalances, deliver medications for blood transfusion, or 
as fluid replacement, but studies have shown that 20 to 
70% of patients receiving peripheral intravenous therapy 
develop phlebitis (Ray-Barruel et al., 2014; Evangelos 
and Abdulazeez, 2014). Phlebitis is an inflammatory 
response to  intravenously  injected  drugs  and  leads  to  
 

various types of vein  damage  including  pain,  erythema, 
swelling, warmth, hardening and thickening of injection 
area and finally, fever (Zhang et al., 2012).  

The most common phlebitis include venous indwelling 
needle-induced phlebitis, PICC-induced mechanical 
phlebitis (Myrianthefs et al., 2005a; Malach et al., 2006), 
amiodarone,    nimodipine,    20%    mannitol,   alprostadil  
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Injection,   levofloxacin,   and   sodium chloride injection, 
Iatraliptic, β-aescine sodium, fusidate sodium and 
chemotherapy induced phlebitis such as 5-fluorouracil, 
vinorelbine (Thürlimann  and Bachmann,1992);Wang et 
al., 2014). The highest incidence of infusion phlebitis is 
seen in patients receiving intravenous antibiotics and 
antineoplastic drugs (Leal et al., 2014);(Kohno et 
al.,2008). It can induce the pain, increase the risk of 
thrombophlebitis, lead to incomplete follow-up, and 
thereby affect the patient’s health status (Kohno et al., 
2008). 

There is no consensus on the optimal management of 
phlebitis in clinical practice, patients receive the following 
treatment regimens such as heparin, heparinoid or 
diclofenac gels, defibrotide, notoginseny creams by 
rubbing or flushing the site with 75% alcohol or 0.9% 
saline solution, wet compresses with 50 to 75% 

magnesium sulphate, hydrocolloid dressing，antagonist 

plus block therapy (2 ml 0.5% procaine and 5 mg 
dexamethasone in 7 ml normal saline), and topical 
application of anti-inflammatory drugs etc, these methods 
mainly focus on relieving the pain and improving the 
acute inflammatory state (Wang et al.,2014;(Kim et 
al.,2015). However, it is unclear whether such treatment 
is sufficient to prevent complications such as suppurate 
superficial thrombophlebitis or catheter-related 
bloodstream infections (Tagalakis et al., 2002); 
(Myrianthefs et al., 2005b). Heparin is associated with the 

risk of bleeding at the operation site and 
thrombocytopenia, and corticosteroids are followed by 
increased risk of infection through impaired defense 
system (Thürlimann and Bachmann, 1992). The effects of 
routine treatments are unsatisfactory.  

Therefore, there is an urgent need to develop a simpler, 
more economical, and available method to prevent and 
alleviate phlebitis (Kim et al., 2015). Traditional Chinese 
Medicine (TCM) has been used for phlebitis in the past 
few decades. Moist exposed burn ointment (MEBO), a 
Chinese burn ointment with a USA patented formulation 
since 1995, which was developed at the China National 
Science and Technology Centre in Beijing in 1989, is one 
of such methods. MEBO contains sesame oil, β-
sitosterol, berberine, and other small quantities of plant 
ingredients from Chinese herbal remedies including 
Coptis chinensis Franch, Scutellaria baicalensis Georgi, 
Phellodendron Chinese Schneid, Pheretima aspergillum 
and Papaver somniferum L.  

MEBO has been suggested to exert analgesic activity, 
anti-inflammatory activity, and antibacterial property, 
which was used in plastic surgery for patients with burns, 
sunburn, pressure sore, diabetic ulcers, skin graft donor 
site, and all types of surgical and traumatic wounds and 
has achieved beneficial efficacy (Al-Numairy, 2000); 
(Atiyeh et al., 2002).  

As an important complementary therapy, although a 
substantial amount of research has investigated the 
chemical constituents of MEBO,  which  showed  that  the  
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use of MEBO alone or combined with conventional 
therapy could offer an effective treatment method for 
phlebitis (Jewo et al., 2009; Ang et al., 2002). Presently, 
no previously published meta-analysis has investigated 
the benefits of MEBO as adjuvant treatment for patients 
with phlebitis. In addition, many studies could potentially 
be missed if literature searches are restricted to English-
only sources (Ezzo et al., 1998). Therefore, meta-
analysis was conducted to quantitatively summarize the 
therapeutic effect of MEBO in patients with phlebitis 
based on the available randomized controlled trials 
(RCTs). 
 
 

METHODOLOGY 
 
Data sources and searches  
 
Two reviewers (Lian Liu and Song Wei Su) systematically searched 
the medical literature analysis and retrieval system online 
(MEDLINE), Excerpta medica database (EMBASE), Cochrane 
central register, Chinese scientific journals full text database 
(CQVIP), China National Knowledge Infrastructure database 
(CNKI), the Chinese Biomedical Literature Service System 
(SinoMed), and Wanfang data knowledge service platform. The 
search terms were “MEBO,” “moisture exposed burn ointment,” 
“phlebitis,” “prevention and (or) treatment,” and “randomized 
controlled trial,” “RCTs.” In this study, papers dating from the 
earliest citation in the databases until September, 2016 were 
included. Manual search in the references from original studies 
were performed to identify additional trials though there was no limit 
to publication languages and types, including abstract-only articles, 
conference proceedings and graduation dissertation, if criteria 
inclusion was met (Figure 1). 
 
 

Study selection  
 
Studies  
 
RCTs were included. Quasi-RCTs, non-RCTs, or randomized trials 
with false randomization methods, incorrect intervention, 
inappropriate clinical outcome assessment, and no data for 
extraction, were excluded. 

 
 

Participants 

 
Patients diagnosed with phlebitis based on any set of explicit 
criteria were included; other severe infection or full-thickness 
dehiscence were excluded. There were no restrictive limitations on 
participant age, gender, nationality, or surgical procedures. 
Retrieval results in this study included infusion phlebitis (Xu et al., 

2013); (Yang, 2012), such as amiodarone-induced phlebitis (Lu, 

2012); (Ju, 2011), 20% mannitol induced phlebitis (Yu and Song, 

2011); (Chen and Shen,2008), β-aescine sodium-induced phlebitis 

(Chen, 2007); (Li et al., 2011), levofloxacin and sodium chloride 
injection-induced phlebitis (Xu et al., 2013), intralipid-induced 
phlebitis (Chen, 2014), fusidate sodium-induced phlebitis (Yang, 
2012), alprostadil injection-induced phlebitis (Xie and Lin, 2014), 
nimodipine-induced phlebitis (Yang, 2012), chemotherapy induced 

phlebitis (Zhou, 2013); (Yang et al.,2009), such as vinorelbine-

induced phlebitis (Yan and Qiong, 2008); (Huang et al., 2008), 5-

fluorouracil-induced      phlebitis    (Yang    et    al.,   2009),     PICC-  
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Figure 1. Summary of the literature identification and selection process. CNKI indicates the Chinese National Knowledge 
Infrastructure database; CQVIP, the Chinese Scientific Journals Full Text database; Sino Med, the Chinese Biomedical Literature 
Service System; RCT, randomized clinical trials. 

 
 
 

induced mechanical phlebitis (Zheng, 2012; Yao, 2008), and in 
dwelling needle-induced phlebitis (Li et al.,2009); (Lin et al., 2013). 
(Table 1). Phlebitis was assessed based on infusion nursing 
standards of practice set by the American Infusion Nurses Society 
in 2006. 
 
 

Interventions 
 
The focused experimental groups received external application of 
MEBO, the wound sites were cleansed with normal saline gauze if 
they were soiled. The wounds were then dabbed dry with sterile 
gauze. MEBO was smeared onto the wounds at 1 to 3 mm 
thickness for exposed therapy alone or dressed with MEBO on 
Tulle gras several times daily (Table 1). Limitations were not set on 
dosages and routes of administration of MEBO. 

 

 
Control group treatments 

 
Control groups were defined as patients who received any type of 
conventional therapy without MEBO treatments, which included 
conventional dressing  change  (including  iodophor,  normal  saline  

solution, 75% alcohol, external application of 50% magnesium 
sulphate (MgSO4), ice compress, infrared radiation of wound 
surface, microwave radiating treatment etc., or just conventional 
attendance without taking preventive measures while 
measurements and documentation was performed (Table 1). 
 
 

Outcome measurements 
 

To provide more accurate effectiveness of the MEBO treatments, 
outcomes as total effectiveness rate of MEBO versus conventional 
therapy groups and incidence of phlebitis in preventing phlebitis 
applied with MEBO was evaluated. Trials were excluded if any of 
the following factors were identified:  
 

1. Insufficient information concerning evaluation rates;  
2. Lack of MEBO treatment and;  
3. Mixed interventions in the experimental group (for example, 
MEBO combined with internal TCM and animal trials). 
 
 

Data extraction  

 
Two   reviewers   (Lian   Liu   and  Song  Wei  Su)   extracted    data
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Table 1. Basic characteristics of the included studies. 
 

Study/year 
No. patients 

E/C 

Age (years) 

(Mean ± SD) E/C 

Duration E/C 

(months) 

Duration of 
treatment 

(days) 

Phlebitis  
classification 

Topical treatment 

of control group 

External application of 

experimental group 

Main 

outcomes 

JADAD 

Score 

Li (2009) 72(36/36) 
6-78 E: 44.8±9.23; 
C:46.3±7.12 

2005.1-2008.12 >7d Infusion phlebitis  
External application of 50% magnesium 
sulphate (MgSO4) for 20 min, 3 to 4 times 
a day 

External application of MEBO onto the 
wounds at 0.8 mm thickness, at 4-6 hourly 
intervals  

TER 4 

Ren (2014) 168(84/84) 34-72 (M=59.5±3.68) 2011.7-2012.8 >90d Infusion phlebitis 
External application of 50% magnesium 
sulphate (MgSO4), once or twice a day  

External application of MEBO onto the 
wounds at 2 mm thickness, at 4 or 5 hourly 
intervals, exposed therapy 

TER 3 

Feng and Zang 
(2012) 

96(48/48) 1mouth-3year (0.9±0.3) 2009.1-2011.1 NR Infusion phlebitis 
External application of 50% magnesium 
sulphate (MgSO4),3 times a day  

External application of MEBO onto the 
wounds at 1 mm thickness, 3 times a day 

TER 4 

Xing et al. (2012) 80(40/40) 1-83 2010.1 -2012.1 NR Infusion phlebitis 
External application of 50% magnesium 
sulphate (MgSO4) for 10-20 min, 3-4 
times a day  

External application of MEBO onto the 
wounds at 1 mm thickness, 4 or 5 times a 
day, exposed therapy 

TER 4 

Lu (2012) 56(28/28) 28-62 2011.1-2011.12 >7d 
Amiodarone-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) for 60 min, 3 times a 
day   

External application of MEBO onto the 
wounds at 1 mm thickness for 60 min, 3 
times a day 

TER 3 

Ju (2011) 70(35/35) 
40-89 (71.8±11.9); 20-85 
(709±15.3) 

2008.1-2010.5 NR 
Amiodarone-induced 
phlebitis 

50%magnesium sulphate solution 
(MgSO4) for 20 min, twice a day, wounds 
were covered with sterile gauze 

External application of MEBO onto the 
wounds at 1-2 mm thickness for 20 min, 
twice a day, exposed therapy 

TER 3 

Liu et al. (2014) 80(40/40) 
36-72 (56.2±7.3); 40-73 
(58.5±1.9) 

2012.3-2013.5 NR 
Amiodarone-induced 
phlebitis 

External application of 50% magnesium 
sulphate solution (MgSO4) for 20 min, 
twice a day. 

External application of MEBO onto the 
wounds at 1-2 mm thickness for 20 min, 
twice a day, exposed therapy  

TER 3 

Yu and Song 
(2011) 

80(40/40) 25-69 (M=52.6) 2008.1-2010.8 NR 
20%Mannitol-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) 

External application of MEBO onto the 
wounds, exposed therapy 

TER 3 

Yang et al. 
(2005) 

50(25/25) 16-85 (M=57±1) 2004.1-2004.7 >10d 
20%Mannitol-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) 

External application of MEBO onto the 
wounds, exposed therapy 

TER  3 

Chen and Shen 
(2008) 

52(27/25) 2-91 (65±1); 1-94 (62±1) 2005.5-2007.10 >7d 
20%Mannitol-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) 4 times a day, 7 days 
as a course 

External application of MEBO onto the 
wounds at 0.5 mm thickness, at 4-6 hourly 
intervals, 7 days as a course 

TER 4 

Wang et al. 
(2009) 

98(49/49) 
6-10 (7.01±2.11); 6-10 
(6.89±2.33) 

2004.1-2006.12 >21d 
20%Mannitol-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) 

External application of MEBO onto the 
wounds at< 1 mm thickness, twice a day 

IP, TER 4 

Chen (2007) 200(100/100)) >50=44; <50=156 2006.1- 2007.2 >14d  
β-aescine sodium-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) 

External application of MEBO onto the 
wounds with a sterile gloved finger at 1 mm 
thickness, at 3 hourly intervals  

IP,TER 3 

Li  et al. (2011) 50(25/25) 46-85 (M=57±1) 2008．1-2009 12 >10d 
β-aescine sodium-induced 
phlebitis 

External application of 50% magnesium 
sulphate(MgSO4) solution 

External application of MEBO onto the 
wounds at 1 mm thickness, at 4-6 hourly 
intervals ,7 days as a course 

TER 3 

Xu et al. (2013) 60(30/30) 20-57 2011.9 -2012 .11 NR 
Levofloxacin and sodium 
chlorideinjection-induced 
phlebitis 

50%Hydropathic compress of 50% 
magnesium sulphate (MgSO4) solution, 
Wet deposited area is larger than 
abnormal skin 

External application of MEBO onto the 
wounds at <0.5 mm thickness 

TER 5 

Chen (2014) 65(30/35) 29-64 (M= 44.5) 2012.1-2013.5 >2d Intralipid-induced phlebitis 
Conventional care not take preventive 
measures 

External application of MEBO onto the 
wounds 

TER 4 

Yang (2012) 100(50/50) 17-90; 15-88 2009.10-2010.10 >7d 
Fusidate Sodium-induced 
phlebitis 

Conventional care not take preventive 
measures 

External application of MEBO onto the 
wounds at 1 mm thickness, at 4-6 hourly 
intervals 

IP 3 

Xie and Lin 
(2014) 

60(30/30) 38-78 (M=57.53±12.24) 2010.1-2011.12 NR 
Alprostadil Injection- induced 
phlebitis 

External application of 50% magnesium 
sulphate solution (MgSO4) for 20 min, 
twice a day 

External application of MEBO 1 mm 
thickness, at 12 hourly intervals, exposed 
therapy 

TER 4 
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Table 1. Cont`d. 
 

Yang (2012) 56(28/28) 22-68 2008. 6-2009.12 NR 
Nimodipine- induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) at 4 hourly intervals  

External application of MEBO onto the 
wounds at 1 mm thickness, at 4-6 h  
intervals exposed therapy 

TER 3 

Zhou (2013) 62(31/31) 28-74 2010.12-2011.12 >7d 
Chemotherapy-induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4) for 30 min, 3 or 4 times 
a day, last for 5-7days 

External application of MEBO onto the 
wounds with a sterile gloved finger at 1 mm 

thickness,  3-4 times a day， last for 5-7 

days  

IP 3 

Guan (2006) 80(50/30) 25-80 2003.5-2005.12 >10d 
Chemotherapy-induced 
phlebitis 

Wet compress of 50% magnesium 
sulphate(MgSO4) solution soaked with 
2%Novocaine for 20 min, each time, last 
for 3 h 

External application of MEBO onto the 
wounds at 1 mm thickness, at 3-4 hourly 
intervals, exposed therapy  

TER 4 

Huang et al. (2009) 100(50/50) 15-78 (35±11.8) 2005.1-2007.12 >7 
Chemotherapy induced 
phlebitis 

Hydropathic compress of 50% 
magnesium sulfate solution 

External application of MEBO onto the 
wounds at 1 mm thickness, at 4-6 hourly 
intervals 

TER 3 

Zhu (2004) 80(50/30) 25-81 2002.10-2004.1 >7 
Chemotherapy induced 
phlebitis 

External application of 50% magnesium 
sulfate solution soaking gauze, at 2 
hourly intervals 

External application of MEBO onto the 
wounds at 1 mm thickness, at 3-4 hourly 
intervals, exposed therapy 

TER 4 

Hu et al. (2012) 60(32/28) 33-64; 35-65 2006.7-2011.7 >7 
Chemotherapy induced 
phlebitis 

Hydropathic compress of 30% 
Magnesium Sulfate Solution for 30 min, 3 
times a day. 

External application of MEBO onto the 
wounds, 3 times a day. 

TER 3 

Guo (2016) 72(36/36) 
43-76 (56.83±6.23) 46-72 
(56.75±6.32) 

2013.5-2015.4 >7d 
Chemotherapy induced 
phlebitis 

Conventional ice compress for 

4 h 

MEBO was smeared onto the wounds at 1 
mm thickness with a sterile gloved finger ,3 
times a day 

IP 3 

An et al. (2008) 130(65/65) 40-74 (M=57) 2002.1-2007.5 >7d 
Chemotherapy-induced 
phlebitis 

cold compress for 4 h 
External application of MEBO onto the 
wounds at 1 mm thickness, three times a 
day, exposed therapy 

IP 3 

Yu et at. (2007) 512(256/256) 4-84 2003.12-2005. 12 NR 
Chemotherapy induced 
phlebitis 

Conventional care not take preventive 
measures 

External application of MEBO onto the 
wounds at 1 mm thickness at 4 hourly 
intervals 

IP 3 

Li et al. (2015) 30(15/15) 
18-62 (33.92±2.24); 18-62 
(33.73±3.08) 

2013.8-2014.8 NR 
Chemotherapy induced 
phlebitis 

Block therapy with 2%procaine, external 
application of 33.0%magnesium sulphate 
(MgSO4). 

External application of MEBO onto the 
wounds at 1 mm thickness, at 4 h intervals 

TER 3 

Zhou (2013) 60(30/30) 35-70  2012.4-2013.4 NR 
Vinorelbine-induced 

phlebitis a 

External application of 50%magnesium 
sulphate (MgSO4) 

External application of MEBO onto the 
wounds with a sterile gloved finger, at 1 
mm thickness, at 4 hourly intervals 

IP 4 

Zhou and Li (2008) 140(70/70) 27-72 (M=54) 2005.1- 2006.12  
Vinorelbine-induced 

phlebitis a 
Conventional ice compress 

External application of MEBO onto the 
wounds with a sterile gloved finger, at< 1 
mm thickness, exposed therapy 

IP 4 

Huang (2008) 47(25/22) 38-70; 36-67 2003.1-2007.6 NR 
Vinorelbine-induced phlebitis 

 

Hydropathic compress of 50% 
magnesium sulphate (MgSO4) 

External application of MEBO onto the 
wounds 

at 1-2 daily intervals 

TER 4 

Yang et al. (2009) 80(40/40) 48-79 (M=59) 2005．11- 2008.5 >20d 

5-fluorouracil-induced 
phlebitis 

 

Conventional care not take preventive 
measures 

MEBO was smeared onto the wounds with 
a sterile gloved finger, at 1 mm thickness, 
at 3 or 4 hourly intervals  

IP 3 

Zheng (2012) 90(48/42) NR 2009.10-2011.4 >21d  PICC-induced phlebitis 
External application of Algoplaque, at 5 
daily intervals 

External application of MEBO onto the 
wounds, at 4-6 hourly intervals 

TER 3 

Yao (2008) 48(24/24) 
17-89 (M=38±2) ; 16-85 
(M=41±3) 

2004. 10-2007.4 >7d 
PICC-induced mechanical 
phlebitis 

Hydropathic compress once a day for 5 
days as a treatment course 

External application of MEBO onto the 
wounds at 1 mm thickness at 4-6 h 
intervals ,5 days as a course 

TER 3 

Li et al. (2009) 140(70/70) 50-85 (71.77±8.86) 2008.8-2008.12 >7d 
indwelling needle- induced 
phlebitis 

External application of medical 
membrane onto the wounds, 
Conventional care not take preventive 
measures 

External application of onto the wounds 
with a sterile gloved finger, at 1 mm 
thickness, last for 6-8 h, once a day 

IP 3 
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Table 1. Cont`d. 
 

Meng and Meng 
(2006) 

144(72/72) 7d-13years 2003.1-2003.12 >4d 
Indwelling needle- induced 
phlebitis 

External application of 50% magnesium 
sulphate solution (MgSO4) for 20-30 min, 3-
4 times a day 

External application of MEBO onto the 
wounds. 3-4 times a day, exposed therapy  

TER 3 

Guan  (2010) 62(31/31) a 21-73 (M=38) 2007.9 2008.3 >3 
Indwelling needle- induced 
phlebitis 

External application of 50% magnesium 
sulphate (MgSO4), 4 times a day  

External application of MEBO onto the 
wounds at 1 mm thickness, 4 times a day 

TER 4 

Sun et al. (2016) 231(118/113) 18-65 (42±6.2) 2014.3-2015.3 >7d 
indwelling needle- induced 
phlebitis 

External application of sterile transparent 
dressings directly  

External application of MEBO onto the 
wounds with a sterile gloved finger, at 1 
mm thickness 

IP 4 

Lin et al. (2013) 118(58/60) 56-83 (66±6.2)  2011.1-1011.12 NR 
Venous indwelling needle-
induced phlebitis 

Conventional care not take preventive 
measures  

External application of MEBO smeared 
onto the wounds with a sterile gloved 
finger, at 1 mm thickness, at 4 hourly 
intervals  

IP 4 

 

MEBO, Moisture Exposed Burn Ointment ; RCTs, Randomized Controlled Trials; E, Experimental group; C, Control group; NR, no report; TER, Total Effective Rate; IR, Incidence of Pebibits. 

 
 
 
independently using predetermined inclusion criteria. 
Disagreements were resolved by consensus or arbitrated 
by the third investigator (Hong Yan Sun). The data 
extracted included the first author, title, year of publication, 
study characteristics, participant characteristics (that is, 
mean age, sample size, types of phlebitis, and topical 
therapy of experimental group/control group) and main 
outcomes. For studies with insufficient information, the 
reviewers contacted the primary authors to acquire and 
verify the data when possible. The use of modified JADAD 
scale evaluation mainly includes four aspects:  

 
1. The generation of random sequence; 
2. Random hidden; 
3. Whether the use of blind method and; 
4. Loss of access and withdrawal from the report.  

 
The highest score is 7 points and the lowest is divided into 
0 points. At present, 1 to 3 was considered as a low quality, 
and 4 to 7 considered as a high quality (Table 1).  

 
 
Risk of bias assessment 
 
The risk of bias in each study was assessed by two 
independent authors (Ping Zhou and Ru Song) using the 
Cochrane risk of bias tool (Higgins et al., 2011); 
disagreements were resolved either by consensus or by a 
third reviewer (Hong Yan Sun). Risk of bias in included 
trials and methodological quality of the included  studies  is 

described in Figure 2. 
 
 

Data synthesis and analyses 

 
For this meta-analysis, the total effectiveness rates of 
dichotomous data were pooled using risk ratios (RRs). All 
statistical analyses were performed using Review Manager 
5.3.1 software (Cochrane Community, London, United 
Kingdom). Cochrane’s χ2 and I2 tests were used to assess 
the degree of heterogeneity between studies. There was 
considerable heterogeneity for P-values less than 0.10, or 
I2 value above 50%, in the χ2 and I2 tests, respectively 
(Higgins et al., 2011), in this case, a random-effects model 
was used to compute the global RR. Otherwise, with 𝑃� 
values greater than 0.10 or 𝐼�2 less than 50%, between-
study heterogeneity was not substantial, and the fixed-
effect models were suitable. Clinical heterogeneity was 
assessed by reviewing the differences in the distribution of 
participants’ characteristics among trials (that is, age, 
gender, and different types of phlebitis and conventional 
topical treatment). 

 
 
RESULTS 
 

Study selection 
 
From a total  of  6,702  titles,  the  full  text  of  805 

potentially relevant studies was reviewed to 
confirm their eligibility. Among these 153 studies, 
115 were excluded including 82 non-RCT studies, 
16 with incorrect interventions, 3 did not 
recognized control, 8 showed inappropriate 
clinical outcome assessment, and 6 no data for 
extraction. Finally, 38 trials met the inclusion 
criteria (Figure 1). All the 38 RCTs were 
conducted in China and published in Chinese with 
randomization procedure and single center. 
 

 
Study characteristics 
 

A total of 3,779 participants were included in these 
trials, with 1,898 and 1,881 in the experimental 
and control groups, respectively. The sample 
sizes of these trials ranged from 30 to 512 (Table 
1). There were no statistically significant 
differences between two groups in patient 
characteristics, in terms of gender, age, severity of 
phlebitis, underlying comorbidity, and etiological 
factor. The doses and routes of the MEBO used in 
each trial varied and the most common form of 
conventional therapy used in 24 trials was 50% 
magnesium sulphate, other forms of  conventional 
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Figure 2. Risk of bias graph. 

 
 
 
care used in clinical trials are listed in Table 1. 
 
 
Risk of bias assessment  
 
The methodological quality of all included trials was poor 
(Figure 2). Although all these trials reported random 
sequence generation, only two adequately described the 
randomization method (Xu et al., 2013);(Guan, 2010). 
Moreover, none of the studies reported information such 
as allocation concealment, blinding of participants and 
personnel, and blinding of outcome assessment. All the 
relevant trials adequately addressed incomplete outcome 
data, selective reporting could not be judged in all the 
studies because of the insufficient information provided. 
No other biases were found in these trials; however, 
considering their poor methodological quality, it was 
determined that an unclear risk of bias should be given to 
all the included trials.  
 
 
Outcomes 
  

Incidence of phlebitis external application of MEBO 
versus conventional therapy in preventing phlebitis 
  

Fourteen RCTs containing 1,903 patients studied the 
incidence of phlebitis while the experimental and control 
groups received MEBO and conventional therapy, 
respectively. Pooling of the results from these trials 
showed a significant difference (RR = 2.73, 95% 
confidence interval [CI] = 1.94, 3.85, and P < 0.00001) 
using the random-effects model, and there were also 
significant   differences   in  each  subgroup  (First-degree 

phlebitis RR = 2.95, 95% CI = 1.91, 4.56, P < 0.00001; 
second-degree phlebitis RR = 2.15, 95% CI = 0.99, 4.69, 
P < 0.00001; third-degree phlebitis RR=3.21 95% CI = 
1.47, 7.04, P = 0.004) (Table 2).  

 
 
Total effectiveness rate of external application of 
MEBO versus conventional therapy in management 
of phlebitis  
 
Twenty six RCTs containing 1,971 patients illustrated the 
total effectiveness rate, the experimental and control 
groups received topical application of MEBO and 
conventional preventive measures, respectively. Results 
of meta-analysis using the random-effects model 
indicated significantly higher total effectiveness rate for 
MEBO compared to that of the control groups (RR = 
1.27,95% confidence interval [CI] = 1.06, 1.52, and P = 
0.009), and significant differences were found between 
subgroups of cure rate (RR = 2.19, 95% CI = 1.83, 2.61, 
P < 0.00001); and efficiency rate (RR = 0.65, 95% CI = 
0.52, 0.83, P < 0.00001) (Table 3). 

 
 
Adverse events 
 
No study reported adverse events in the experimental 
groups or control groups with MEBO. 

 
 
Sensitivity analysis  

 
Sensitivity   analysis   using  the  leave-one-out  approach 
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Table 2. Meta-analysis of the incidence of phlebitis MEBO versus conventional therapy in preventing phlebitis. CI indicates 
confidence interval. 
 

Study or subgroup 
Control  Experimental Risk Radio 

Events Total  Events Total Weight (%) M-H, Random, 95％CI 

First-degree phlebitis        

An Y et al. (2008) 23 65  4 65 3.6 5.75 (2.11,15.70) 

Chen (2007) 65 50  11 50 4.5 2.09 (1.15,3.82) 

Guo (2016) 9 36  2 36 2.7 4.50 (1.04,19.39) 

Hu et al. (2012) 24 32  19 28 4.9 1.11 (0.80,1.53) 

Li et al. (2009) 20 70  4 70 3.5 5.00 (1.80,13.88) 

Lin et al. (2013) 38 60  6 58 4.1 6.12 (2.80,13.38) 

Sun et al. (2016) 22 113  8 118 4.1 2.87 (1.33,6.18) 

Wang et al. (2009) 20 49  7 49 4.1 2.86 (1.33,6.14) 

Yang (2012) 37 50  4 50 3.7 9.25 (3.56,24.02) 

Yang (2009) 35 40  13 40 4.7 2.69 (1.70,4.27) 

Yu et al. (2007) 38 256  37 256 4.8 1.03 (0.68,1.56) 

Zhou (2013) 5 31  1 31 1.8 5.00 (0.62,40.36) 

Zhou and Li (2008) 7 70  2 70 2.5 3.50 (0.75,16.26) 

Zhou (2013) 4 30  2 30 2.4 2.00 (0.40,10.11) 

Subtotal (95％CI) 952 951  - - 51.4 2.95 (1.91,4.56) 

Total events 305 -  120 - - - 

Heterogeneity:Tau2=0.45;Chi2=60.46,df=13 (P<0.00001);I2=78％ 

Test for overall effect: Z=4.89 (P<0.00001) 

        

Second-degree phlebitis        

An et al. (2008) 7 65  2 65 2.5 3.50 (0.76,16.22) 

23 15 50  5 50 3.7 3.00 (1.18,7.63) 

Guo (2016) 7 36  1 36 1.8 7.00 (0.91,54.04) 

Hu et al. (2012) 1 32  7 28 1.8 0.13 (0.02,0.95) 

Li et al. (2009) 3 70  0 70 1.1 7.00 (0.37,133.06) 

Lin et al. (2013) 10 60  4 58 3.4 2.42 (0.80,7.27) 

Sun et al. (2016) 10 113  6 118 3.6 1.74 (0.65,4.63) 

Wang et al. (2009) 18 49  2 49 2.8 9.00 (2.21,36.72) 

Yang (2012) 3 50  0 50 1.1 7.00 (0.37,132.10) 

Yang (2009) 5 40  23 40 3.9 0.22 (0.09,0.51) 

Yu WX et al. (2007) 63 256  11 256 4.4 5.73 (3.09,10.61) 

Zhou (2013) 0 31  2 31 1.0 0.20 (0.46,34.90) 

Yan and Qiong (2008) 4 70  1 70 1.7 4.00 (0.46,34.90) 

Zhou (2013) 1 30  0 30 1.0 3.00 (0.46,34.90) 

Sub total (95％CI) 952 951  - - 33.8 2.15 (0.99,4.68) 

Total events 147 -  64 - - - 

Heterogeneity:Tau2=1.41; Chi
2
=54.65,df=13(P<0.00001);I2=76％ 

Test for overall effect: Z=1.93（P<0.05） 

        

Third-degree phlebitis        

An et al. (2008) 2 65  0 65 1.0 5.00 (0.24,102.16) 

Chen (2007) 1 50  0 50 0.9 3.00 (0.13,71.92) 

Guo (2016) 3 36  0 36 1.1 7.00 (0.37,130.82) 

Li et al. (2009) 2 70  0 70 1.0 5.00 (0.24,102.30) 

Lin et al. (2013) 5 60  0 58 1.1 10.64 (0.60,188.18) 

Sun et al. (2016) 8 113  0 118 3.4 1.67 (0.56,4.96) 

Wang et al. (2009) 1 49  0 49 0.9 3.00 (0.13,71.89) 
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Table 2. Cont`d. 
 

Yang (2012) 2 50  0 50 1.0 5.00 (0.25,101.58) 

Yang (2009) 0 40  0 40 1.1 0.11 (0.01,2.00) 

Yu et al. (2007) 25 256  0 256 1.2 51.00 (3.12,833.25) 

Zhou (2013) 1 31  0 31 1.0 3.00 (0.13,70.92) 

Zhou and Li (2008) 2 70  0 70 1.0 5.00 (0.24,102.30) 

Subtotal (95％CI) 890 893  - - 14.8 3.21 (1.47,7.04) 

Total events 52 -  9 - - - 

Heterogeneity:Tau2=0.21;Chi2=12.34,df=11(P<0.34); I2=11％ 

Test for overall effect: Z=2.92(P<0.004) 

        

Subtotal (95％CI) 2794 -  - 2795 100 2.73 (1.94,3.85) 

Total events 504 -  193 - - - 

Heterogeneity: Tau2=0.59;Chi2=127.79,df-39(P<0.00001); I
2
=69％ 

Test for overall effect: Z=2.92 (P<0.004) 

Test for subgroup differences:Chi2=0.61,df=2(P=0.74),I2=0％ 

 
 
 

indicated the finding was reliable and was not dependent 
on any single study. The direction of the combined 
estimates did not vary markedly with the removal of each 
study in turn, indicating that the meta-analysis was robust 
and the data was not overly influenced by any single 
study. 
 
 
Assessment of publication bias 
 
In this review, the funnel plots for incidence rate of 
phlebitis and total effectiveness rate of MEBO was 
combined with conventional therapy 14 RCTs, 26 RCTs, 
respectively (Figures 3 and 4). Regarding these studies 
of MEBO for phlebitis, the publication bias was small 
because the spots were substantially symmetric, and 
none of the studies lies outside the limits of the 95% CI. 
However, the probability of publication bias may also 
exist in this study because of all included trials published 
in Chinese. 

 
 
DISCUSSION  
 

Summary of evidence  
 
MEBO has been used in clinical practice for many years 
as an adjunctive treatment method to phlebitis; however, 
this paper was the first systematic review and meta-
analysis to assess the effects of MEBO in comparison 
with conventional measures. A total of 38 RCTs were 
identified, a detailed subgroup analysis based on different 
comparisons revealed the clinical outcome of phlebitis. 
Even though most of the trials had small sample sizes 
and poor methodological quality, analysis of the pooled 
data showed a consistently superior effect of MEBO in 
aminophylline,   terms   of  increasing  total  effectiveness 

rate and reducing the incidence of phlebitis. MEBO could 
even lead to a shorter postoperative recovery time by 
decreasing healing time of phlebitis, when compared to 
the control groups. But it was not assessed, as well as 
final pain measurements, the mean hospitalization time 
and the recurrence rates during follow-up in this meta-
analysis for incomplete data, inappropriate clinical 
outcome assessment or no effective data for extraction. 
There were no patients who dropped out of their trials 
due to adverse effects, suggesting that MEBO was safe 
for clinical use.  
 
 
Possible mechanism of MEBO for phlebitis 
 
Phlebitis is an inflammation of the veins in which the 
vascular intima proliferates, leading to narrowing of the 
vascular cavity and slowing of the blood flow. Congestive 
erythema accompanied by edema sometimes appears in 
the peripheral skin but fades over time and is replaced by 
pigmentation. After the occurrence of phlebitis, a minority 
of patients present with general phlebitis symptoms 
(including a decrease in skin temperature, fever and 
raised white blood cell counts), and complain of pain and 
swelling.  

Most common related risk factors include: Female sex, 
low pH and high-osmolality intravenous solutions, many 
cancer chemotherapeutic agents, intravenous antibiotics 
such as vancomycin, amphotericin B, “poor-quality” 
peripheral veins, insertion in the lower extremity, and 
underlying medical disease (cancer, immunodeficiency, 
hypercoagulability) (Myrianthefs et al., 2005a);(Malach et 
al., 2006); (Aljitawi et al., 2005); (Leal et al., 2014); 
(Milutinović et al.,2015). Especially calcium glubionate, 
vancomycin and benzylpenicillin antibiotics, aminophylline, 
amiodarone hydrochloride and potassium chloride 7.4% 
were  identified  to  potentially  cause  phlebitis  (Spiering,  
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Table 3. Meta-analysis of the total effectiveness rate of external application of MEBO versus conventional 
therapy (CI indicates confidence interval. CI indicates confidence interval). 
 

Study or subgroup 
Experimental  Experimental  Odd ratio 

Events Total  Events Total Weight (%)  M-H,Random,95%CI 

Cure rate 

Chen and Shen (2008) 26 27  16 25 2.5  1.50 (1.11,2.04) 

Chen (2007) 29 40  6 37 2.5  4.47 (2.10,9.53) 

Chen (2014) 33 35  17 30 2.5  1.66 (1.20,2.30) 

Feng and Zang (2012) 44 48  12 48 2.2  3.67 (2.23,6.03) 

Guan (2010) 25 31  8 31 2.0  3.13 (1.68,5.82) 

Guan (2006) 25 50  8 50 1.9  3.13 (1.56,6.25) 

Huang (2008) 23 25  10 22 2.3  2.02 (1.26,3.25) 

Hhuang et al. (2009) 24 50  10 50 2.0  2.40 (1.28,4.48) 

Ju (2011) 18 35  9 35 2.0  2.00 (1.05,3.83) 

Li et al. (2015) 7 15  2 15 1.0  3.50 (0.86,14.18) 

Li (2009) 27 36  15 36 2.3  1.80 (1.17,2.77) 

Li et al. (2014) 15 25  11 25 2.1  1.36 (0.79,2.35) 

Liu et al. (2014) 28 40  9 40 2.0  3.11 (1.69,5.73) 

Lu (2012) 12 28  4 28 1.5  3.00 (1.10,8.18) 

Meng and Meng (2006) 57 72  12 72 2.2  4.75 (2.80,8.17) 

Ren (2014) 74 84  56 84 2.6  1.32 (1.11,1.57) 

Wang et al. (2009) 40 49  10 49 2.1  4.00 (4.27,7.06) 

Xie and Lin (2014) 20 30  5 30 1.7  4.00 (1.73,9.26) 

Xin et al. (2012) 33 40  20 40 2.4  1.65 (1.17,2.32) 

Xu et al. (2013) 24 30  13 30 2.3  1.85 (1.18,2.89) 

Yang (2012) 25 28  14 28 2.4  1.79 (2.21,2.64) 

Yang et al. (2005) 23 25  15 25 2.4  1.53 (1.09,2.15) 

Yao (2008) 19 24  9 24 2.1  2.11 (1.21,2.64) 

Yu and Song (2011) 29 40  22 40 2.4  1.32 (0.94,1.85) 

Zheng (2012) 18 48  3 42 1.3  5.25 (1.66,16.58) 

Zhu (2004) 25 50  8 30 2.0  1.88 (0.97,3.61) 

Subtotal (95%CI) - 1005  - 966 54  2.19 (1.83,2.61) 

Total events 723   324     

Heterogeneity:Tau2=0.13;Chi2=89.19,df=25(p<0.00001);l2=72% 

Test for overall effect Z=8.67（p<0.00001） 

 

Efficiency rate 

Chen and Shen (2008) 1 27  6 25 0.6  0.15 (0.02,1.19) 

Chen (2007) 11 40  25 37 2.1  0.41 (0.23,0.71) 

Chen (2014) 2 35  7 30 0.9  0.24 (0.05,1.09) 

Feng and Zang (2012) 3 48  28 48 1.3  0.11 (0.03,0.33) 

Guan (2010) 6 31  22 31 1.8  0.27 (0.13,0.58) 

Guan (2006) 24 50  16 30 2.3  0.90 (0.58,1.40) 

Huang (2008) 2 25  7 22 1.0  0.25 (0.06,1.09) 

Hhuang et al. (2009) 26 50  27 50 2.4  0.96 (0.67,1.39) 

Ju (2011) 15 35  15 35 2.1  1.00 (0.58,1.72) 

Li et al. (2015) 8 15  9 15 2.0  0.89 (0.47,1.67) 

Li (2009) 17 36  9 36 2.0  1.89 (0.97,3.67) 

Li et al. (2014) 8 25  4 25 1.4  2.00 (0.69,5.80) 

Liu et al. (2014) 18 40  11 40 2.0  1.64 (0.89,3.01) 

Lu XM,(2012) 15 28  15 28 2.2  1.00 (0.61,1.63) 

Meng and Meng (2006) 18 72  44 72 2.3  0.41 (0.26,0.64) 

Ren (2014) 10 84  21 84 1.9  0.48 (0.24,0.95) 
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Table 3. Cont`d. 
 

Wang et al. (2009) 7 49  20 49 1.8  0.35 (0.16,0.75) 

Xie and Lin (2014) 9 30  17 30 2.0  0.53 (0.28,0.99) 

Xin et al. (2012) 7 40  18 40 1.8  0.39 (0.18,0.83) 

Xu et al. (2013) 6 30  8 30 1.6  0.75 (0.30,1.09) 

Yang (2012) 3 28  9 28 1.2  0.33 (0.10,1.10) 

Yang et al. (2005) 2 25  10 25 1.0  0.20 (0.05,0.82) 

Yao (2008) 7 24  5 24 1.5  1.40 (0.52,3.80) 

Yu and Song (2011) 11 40  12 40 1.9  0.92 (0.46,1.83) 

Zheng (2012) 28 48  28 42 2.5  0.88 (0.63,1.21) 

Zhu (2004) 24 50  16 30 2.3  0.90 (0.58,1.40) 

Subtotal(95%CI) - 1005  - 946 46.0  0.65 (0.52,0.83) 

Total events 288 -  409 - -  - 

Heterogeneity:Tau2=0.23;Chi2=81.23,df=25(p<0.00001);l2=69% 

Test for overall effect Z=3.52（p=0.0004） 

         

Total(95%CI) - 2010  - 1912 100.00%  1.27 (1.06,1.52) 

Total events 1011   733 - -  - 

Heterogeneity:Tau2=0.32;Chi2=292.96,df=51(p<0.00001);l2=83% 

Test for overall effect Z=2.60（p=0.009） 

Test for subgroup differences:Chi2=64.19,df=1(p<0.00001);l2=98.4% 

 
 
 

 
 

Figure 3. Funnel plot of the incidence rate of phlebitis MEBO versus conventional therapy in preventing phlebitis. 
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Figure 4. Funnel plot of the total effectiveness rate of external application of MEBO versus conventional therapy. 
 
 
 

2014).  
During drug-induced phlebitis, endothelial cells are 

activated with subsequent induction and up-regulation of 
E-selectin expression, and they become amenable to 
adherence by inflammatory cells in blood such as 
neutrophils, which ultimately leads to a cascade of events 
including loss of endothelial cells, increased vascular 
permeability, infiltration of inflammatory cells, onset of 
tissue edema, and even thrombosis (Kohno et al., 2008); 
(Di Nisio et al.,2015); (Myrianthefs et al., 2005b).  

Research has shown that conventional application of 
magnesium sulfate could improve the vascular 
permeability and reduce the small artery spasm, thereby 
quickly eliminating the inflammatory edema of local 
tissue, but the moisture evaporates quickly on the sterile 
gauze; pharmacological efficacy could not reach sufficient 
concentration at local vascular vessel, thus reducing the 
wet compress duration in management of phlebitis. 
Moreover, magnesium sulfate is easy to form crystals on 
the skin, thus producing stimulation to the skin (Galgon et 
al., 2015; Yamamoto et al., 2016). 

Compared to magnesium sulfate, external use of 
MEBO alone or combined with conventional therapy 
could offer a more effective treatment method for 
phlebitis. According to traditional Chinese medicine 
(TCM), all phlebitis share common characteristics, the 
primary pathogenesis of phlebitis is due to “Re (heat) 
evil,” “Yu (qi-stagnancy, blood-stasis),” “Xu (qi blood and 
yin yang deficiency)” and stagnated blood obstructing 
meridians and collaterals. The basic treating principle is 

to invigorate blood circulation and remove blood stasis, 
warming Yang and relieving spasm, clearing away heat 
and cooling blood, invigorating Qi and nourishing blood, 
and finally providing supplements for deficiencies (Zhang 
et al., 2001); this is just how MEBO act in the prevention 
and treatment of phlebitis according to TCM theory. In 
modern pharmacology research, while the exact 
mechanism of action of MEBO has not been fully 
elucidated, studies indicated that MEBO has a unique 
mechanism of wound debridement by which the necrotic 
tissues become fragmented and liquefied chemically by 
esterification and saponification processes, then 
surrounded by oil globules and removed physically 

through oil frame base of the ointment (Johnson et al., 

2003; liu et al., 2012; Yang et al., 2005). 
The moving up globules creates negative suction of air, 

providing the necessary oxygen. It provides physiological 
moisture necessary to optimize wound healing and re-
epithelialization (Vincy, 2004); (Allam et al., 2007). In 
addition, it has pharmacological effects as it reduces 
water evaporation from the burn surface thus improving 
microcirculation, as well as anti-inflammatory, anti-
bacterial, and analgesic effects. It also promotes 
debridement, epithelial repair and improves scar 
formation.  

A moist   environment   enhances   wound   healing by 
preventing tissue dehydration and cell death, but 
particularly by promoting angiogenesis (through the 
presence of growth factors  and  proteinases  in  the  fluid 
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exudate), keratinocyte migration (epidermal cells migrate 
easier over a moist wound surface than below the 
eschar), wound drainage and breakdown of necrotic 
tissue. Therefore, MEBO significantly promote the 
formation of granulation tissue in cutaneous wounds like 
phlebitis, shortened the time of wound healing, and 
increased neovascularization and the number of 

fibroblasts (Hindy, 2009); (Tsati et al.,2004).. 

It could be the case that apart from tumor necrosis 
factor (TNF) and interleukin-1, vascular endothelial 
growth factor (VEGF) and basic fibroblast growth factor 
(bFGF) also exhibit key roles in inflammatory reflex and 
wound healing. VEGF promotes 
angiogenesis/vasculogenesis and vascular permeability, 
it enhances endothelial cell proliferation and migration, as 
well as the adhesion of leukocytes. 

Further research revealed that VEGF stimulates 
hydrogen sulfide synthesis and release from endothelial 
cells, thus leading to subsequent endothelial cell growth, 
migration and permeability, micro-vessel formation, 
collagen deposition and wound healing. Recent data 
indicated that bFGF-mediated angiogenesis refers to 
endothelial cell proliferation, migration, and tube 
formation by activating c-Jun N-terminal kinase/stress 
activated protein kinase signaling. Also, research has 
shown that local administration of MEBO for eight days 
markedly increased the levels of VEGF and bFGF by 
77.5 and 90.8%, respectively (all P<0.01), when 
compared with the model group. 

Furthermore, quantitative polymerase chain reaction 
(qPCR) analysis indicated that MEBO treatment for eight 
days led to increase in the mRNA expression of VEGF 
and bFGF by 40.9 and 97.1%, respectively, when 
compared with the recombinant bovine basic fibroblast 
growth factor (rbbFGF) group (all P<0.05) (Tang et 
al.,2014). The results indicate that MEBO increases the 
protein expression levels of VEGF and bFGF to promote 
wound healing, implicating the potential mechanism of 
MEBO for delayed cutaneous wound healing. 

Moreover, CK19 is considered as a bio-marker 
specifically expressed in epidermal stem cells. A study 
had investigated the effect of MEBO topical application 
on activation and proliferation of epidermal stem cells 
through the immune histo-chemically localization of 
cytokeratin 19 (CK19). 

More researches have shown that the analgesic effect 
of MEBO is attributable to the presence of the layer of 
oily ointment that shields the burn wound from external 
environment. During the first 2 weeks post-
randomization, the cumulative MRSA infection rates at 14 
days for Control group and MEBO group were 38.5 and 

37.4%, respectively (See  et al., 2001); (Tang et al., 

2014).  
 

 
CONCLUSION 
 

This systematic  review  demonstrated  positive  evidence  

 
 
 
 
regarding the effects of MEBO on phlebitis, but it is not 
conclusive due to the low methodological quality of the 
RCTs. Given the small sample size and heterogeneity of 
the included trials, multicenter and larger scale RCTs are 
needed to verify our conclusion. 
 
 

LIMITATIONS AND IMPLICATIONS FOR RESEARCH  
 

Nevertheless, some limitations of this meta-analysis 
should be discussed. Firstly, the number of RCTs and the 
number of patients included in retrieved studies were 
limited. In the assessment of publication bias, the power 
of this meta-analysis was modest due to the limited 
number of trials and patients.  

Secondly, although all trials had a randomization 
design, very few studies reported the randomization 
procedure at length thus the blinding of participants and 
allocation concealment or outcome assessment were not 
available, resulting in high risk of selection or detection 

bias. Third, while Cochrane’s 𝜒�2 and 𝐼�2 tests revealed 
no statistical heterogeneity in the total effectiveness rate 
among these studies, an unpredictable clinical 
heterogeneity was present nonetheless.  

It is believed that differences in MEBO dose, treatment 
duration, basic intervention strategies and conventional 
therapies, wound-cleaning methods, time interval of drug 
application and evaluation criterion were the major 
sources of the heterogeneity and the follow-up durations 
of most studies were not longer than one month thus the 
use meta-analysis to assess the long-term effect of 
MEBO for phlebitis patients was not performed.  

Fourthly, all the RCTs included in the present meta-
analysis were conducted in China and published in 
Chinese, causing high risk of selection bias. Therefore, 
more trials with high methodological quality are needed to 
further identify the effectiveness and safety of MEBO 
treatments. Randomized controlled trials should be 
strictly required in study design and reported, based on 
the consolidated standards of reporting trials 
(CONSORT). 

Rigorous methods of design, measurement, and 
evaluation (DME) following the Cochrane Handbook 
should be applied to enhance the representativeness of 
the sample (Higgins et al., 2011). Clinical trial registries 
should be encouraged to provide details of the protocols, 
specifically, placebo-controlled clinical trials are essential.  

Furthermore, careful consideration of the interventions  
for responding to different levels of phlebitis severity is 
required to find optimal subgroups that provide greater 
benefits than harm. Outcome measures should include 
the evaluation of sub-items in the internationally 
recognized scales. Quality of life and long term effect 
should be assessed as well. 
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