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Abstract 
Background  
The purpose of the meta-analysis was to evaluate and contrast Chinese herbal 
medicine's effectiveness as a supplement to conventional treatment for diabetic foot 
ulcers.  
Methods  
The results of this meta-analysis were analyzed using dichotomous or contentious 
random or fixed effect models, and the odds ratio (OR) and mean difference (MD) 
with 95% CIs were calculated. 1140 individuals with diabetic foot ulcers were included 
in the 17 exams that were enlisted for the current meta-analysis, which ran from 2006 
to 2021.  
Results  
When compared to standard treatment, Chinese herbal medicine significantly 
increased the overall effective rate (OR, 2.77; 95% CI, 1.89-4.07, p<0.001), reduced 
the size of the wound after treatment (MD, -2.44; 95% CI, -3.46- -1.43, p<0.001), 
decreased the number of patients who did not improve (OR, 0.26; 95% CI, 0.15-0.45, 
p<0.001), and shortened the time it took for diabetic foot ulcers to heal (MD, -10.46; 
95% CI, -14.91- -6.37, p<0.001). The number of patients who experienced a 30% or 
greater decrease in the ulcer area of their diabetic foot ulcer did not, however, differ 
significantly between Chinese herbal medicine and standard treatment (OR, 2.69; 
95% CI, 0.70-10.30, p=0.15).  
Conclusions  
According to the data analyzed, Chinese herbal medicine had a significantly higher 
overall effective rate, a smaller post-treatment wound, fewer patients who did not 
improve, and a shorter healing period for diabetic wound ulcers. However, there were 
no appreciable differences in the number of patients who experienced ulcer area 
reductions of 30% or more when compared to standard treatment for diabetic foot 
ulcers. However, given the majority of the chosen tests had small sample sizes and 
certain comparisons had few chosen studies, care should be taken when connecting 
to its values. 
Keywords: Chinese herbal medicine; standard treatment; adjunctive technique; 

diabetic foot ulcers 
Introduction 

One of the worst effects of diabetes is diabetic foot ulcers, which appear in 15-25% of 
people with the disease.1 Diabetic foot ulcers not only result in physical discomfort 
and mental stress but also a lower quality of life.2 Additionally, diabetes is linked to 
28% to 89% of nontraumatic lesion amputations, with wide regional variations. These 
discrepancies may be influenced by changes in diabetes occurrence and the 
accessibility of medical care.3 Additionally, diabetic foot ulcers place a significant 
financial strain on society as well as patients and their families. According to the same 
technique, the yearly cost of treating diabetic foot ulcers and amputations was 
assessed to be billions of dollars.4 Due to the rising prevalence of diabetes, there will 
likely be an increase in the global burden of diabetic foot ulcers.5 Finding some 
affordable therapies for diabetic foot ulcers is so essential and urgent. Because 
diabetic foot ulcers are such a difficult problem, multidisciplinary treatment has been  
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suggested. For the treatment of diabetic foot ulcers, it was advised to identify and maximize systematic, local, and 
extrinsic variables, such as debridement, infection management, a moist wound environment, or pressure 
redistribution, as well as supplementary therapy. 6 Chinese herbal medicine has been used for wound healing in 
China for thousands of years. Chinese herbal medicine has been employed as an additional treatment for diabetic 
foot ulcers in more recent years. Numerous experimental research supported its virtues, citing things like Chinese 
herbal medicine's antidiabetic characteristics and improving fibroblast viability. 7-9 A few clinical trials also looked at 
the efficiency of Chinese herbal medicine in treating diabetic foot ulcers. 10-12 According to their findings, Chinese 
herbal medicine may help individuals with diabetic foot ulcers. However, as case-series studies, case reports, or 
randomized controlled trials (RCTs), these research findings were insufficient to support the use of Chinese herbal 
medicine in the treatment of diabetic foot ulcers. According to reports, 25% of patients receiving care in internal 
wards consumed herbal or dietary additions. 13 Therefore, it is necessary and crucial to answer the following two 
questions about whether or not patients with diabetic foot ulcers benefit from Chinese herbal medicine as a form of 
therapy and the safety to utilize Chinese herbal medicine to treat diabetic foot ulcers. Given that RCTs are regarded 
as the "gold standard" for evaluating the efficacy of treatments, a meta-analysis of RCTs may be a viable option for 
answering these concerns. For patients with diabetic foot ulcers, a systematic evaluation of RCTs utilizing Chinese 
herbal medicine was therefore required. To answer the concerns of whether Chinese herbal medicine is beneficial 
as an additional therapy for controlling diabetic foot ulcers, this meta-analysis conducted a systematic evaluation of 
RCTs for personals with diabetic foot ulcers. 
Method 
Design of the examination 

The meta-analyses followed a predetermined assessment process and were included in the epidemiological 
declaration. Numerous databases were accessed for data gathering and analysis, including OVID, PubMed, the 
Cochrane Library, Cochrane Central Register of Controlled Trials, the Chinese Biomedical database, Cumulative 
Index to Nursing, Allied & Complementary Medicine Resources, Allied Health Literature, Embase, and Google 
Scholar. These datasets were utilized to compile examinations that compared and evaluated the effect of Chinese 
herbal medicine as an adjunctive technique to standard treatment for personnel with diabetic foot ulcers. 
Data pooling 

Comparing Chinese herbal medicine and standard treatment for the management of diabetic foot ulcers resulted in 
several clinical outcomes. Diabetic foot ulcers were the primary inclusion parameter outcome in these results. 
Language constraints were not taken into consideration while screening candidates and choosing which 
examination to include. The number of recruited candidates for the examinations was not constrained in any way. 
We did not include reviews, editorials, or letters in this synthesis because they do not contain an intervention. 
Figure 1 depicts the complete examination identification process in detail. 
 
 

Figure 1. 
Figure 1. Schematic diagram of the examination procedure 
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Eligibility of included studies 

It is being investigated how Chinese herbal medicine affects the clinical results of diabetic foot ulcers, both 
positively and negatively. The sensitivity analysis only took into account papers that discussed how interventions 
affected the frequency of diabetic foot ulcers. The interventional groups were contrasted against a wide range of 
subtypes to perform sensitivity and subclass analyses. 
Inclusion and exclusion criteria 
Inclusion criteria: 

Following were the requirements for inclusion in the meta-analysis: an evaluation of the results of Chinese herbal 
medicine compared to standard treatment on diabetic foot ulcers. The outcome's expression must be in the proper 
output for statistical analysis to be applied. 
Exclusion criteria: 

Examinations with a non-comparative design were not included. In addition, the current assessment did not include 
letters, books, review articles, or book chapters. 
Identification of studies 

A protocol of search strategies was devised and specified as follows by the PICOS principle, which states: P 
(population) personals with diabetic foot ulcers; Chinese herbal medicine was the "intervention" or "exposure"; C 
(comparison): the comparative effectiveness of Chinese herbal medicine compared with standard treatment. O 
(outcome): diabetic foot ulcers; S (design of the examination): the planned examination had no boundaries. 
Using the keywords and related phrases listed in Table 1, we conducted an extensive search of the databases 
selected up until July 2023. The titles and abstracts of all the papers included in a reference management program, 
as well as any examinations that did not link the type of treatments to clinical outcomes, were all reviewed. 
Additionally, two authors act as reviewers to identify pertinent tests. 
 
Table 1. Database Search Strategy for inclusion of examinations  

Database Search strategy 

Google Scholar #1 "diabetic foot ulcers" OR "standard treatment" 

#2 "Chinese herbal medicine" OR "adjunctive technique" 

#3 #1 AND #2 

Embase #1 'diabetic foot ulcers' /exp OR 'standard treatment' 

#2 'Chinese herbal medicine'/exp OR 'adjunctive technique'/ 

#3 #1 AND #2 

Cochrane library #1 (diabetic foot ulcers):ti,ab,kw (standard treatment):ti,ab,kw (Word 

variations have been searched) 

#2 (Chinese herbal medicine):ti,ab,kw OR (adjunctive technique):ti,ab,kw 

(Word variations have been searched) 

#3 #1 AND #2 

Pubmed #1 "diabetic foot ulcers"[MeSH] OR "standard treatment"[All Fields]  

#2 "Chinese herbal medicine"[MeSH Terms] OR "adjunctive 

technique"[All Fields] 

#3 #1 AND #2 

OVID #1 "diabetic foot ulcers"[All Fields] OR "standard treatment" [All Fields] 

#2 "Chinese herbal medicine"[ All fields] OR "adjunctive technique"[All 

Fields] 

#3 #1 AND #2 

 
Screening of studies 

The amount of data was reduced using the following criteria: examination and personal features presented in a 
standard format; the first author's last name; the time and year of the examination; the nation in which the 
examination was conducted; and the gender; the population type that was recruited for the examination; the total 
number of personals; qualitative and quantitative evaluation methods; demographic information; clinical and 
treatment characteristics. The likelihood of bias in each test as well as the caliber of the methodologies utilized in 
the examinations that were selected for further inquiry were both examined by two anonymous reviewers. Each 
examination's technique was assessed independently by two reviewers. 
Statistical analysis 

Using dichotomous or continuous random- or fixed-effect models, the odds ratio (OR) and the mean difference 
(MD) with a 95% confidence interval (CI) were calculated in the current meta-analysis. The I2 index, which ranges 
from 0 to 100, was calculated (in percent). I2 = 0 denotes the absence of heterogeneity, while higher I2 values 
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denote the presence of greater heterogeneity. When I2 was 50% or above, the random effect was chosen; if I2 was 
less than 50%, the choice to employ the fixed effect increased. 14 As previously mentioned, subcategory analysis 
was carried out by categorizing the results of the initial examination. Using Begg's and Egger's tests for quantitative 
analysis, publication bias was evaluated and determined to be present if p>0.05. An analysis with two tails was 
used to calculate the p-values. Graphs and statistical analysis were created using Jamovi 2.3. 
Results  

Following an assessment of 2034 pertinent examinations, 17 tests released between 2006 and 2021 were included 
in the meta-analysis since they matched the criteria for inclusion. 15-31 Table 2 summarizes the findings of these 
investigations. 1140 personals with diabetic foot ulcers were in the used studies' starting point, 575 of them were 
using Chinese herbal medicine, and 565 were using standard treatments. The sample size was 21 to 120 
personals.  
Chinese herbal medicine had significantly higher total effective rate (OR, 2.77; 95% CI, 1.89-4.07, p<0.001) with no 
heterogeneity (I2 = 0%), lower wound size after treatment (MD, -2.44; 95% CI, -3.46- -1.43, p<0.001) with high 
heterogeneity (I2 = 90%), lower number of patients without any improvement (OR, 0.26; 95% CI, 0.15-0.45, 
p<0.001) with no heterogeneity (I2 = 0%), and lower time of diabetic wound ulcer healing (MD, -10.46; 95% CI, -
14.91- -6.37, p<0.001) with high heterogeneity (I2 = 75%) compared to standard treatment in personal with diabetic 
foot ulcers, as revealed in Figures 2-5. 
However, no significant differences were found between Chinese herbal medicine and standard treatment in the 
number of patients with 30% or more reductions in the ulcer area of the diabetic foot ulcer (OR, 2.69; 95% CI, 0.70-
10.30, p=0.15) with moderate heterogeneity (I2 = 73%), as revealed in Figure 6. 
No indication of examination bias was found using the quantitative Egger regression test or the funnel plot's visual 
interpretation (p = 0.89). However, it was discovered that the majority of the relevant examinations had poor 
practical quality and no prejudice in selective reporting. 
 
Table 2. Characteristics of studies 

Study Country Total 

Chinese 

herbal 

medicine 

standard 

treatment 

Song, 2006 15 China 50 25 25 

Wang, 2006 16 China 60 30 30 

Deng, 2007 17 China 75 40 35 

Xing, 2008 18 China 96 50 46 

He, 2008 19 China 80 40 40 

Leung, 2008 20 

Hong 

Kong 80 40 40 

Li, 2011 21 China 48 24 24 

Du, 2011 22 China 60 30 30 

Kuo, 2012 23 Taiwan 21 11 10 

Li, 2015 24 China 60 30 30 

He, 2016 25 China 120 60 60 

Chen, 2016 26 China 60 30 30 

Lei, 2017 27 China 60 30 30 

Xie, 2018 28 China 82 41 41 

Xie, 2019 29 China 60 30 30 

Liu, 2020 30 China 60 30 30 

Wu, 2021 31 China 68 34 34 

Total 1140 575 565 
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Figure 2. The effect's forest plot of the Chinese herbal medicine compared to standard treatment on total effective 
rate in personals with diabetic foot ulcers  

 
Figure 3. The effect's forest plot of the Chinese herbal medicine compared to standard treatment on wound size 
after treatment in personals with diabetic foot ulcers 

 
Figure 4. The effect's forest plot of the Chinese herbal medicine compared to standard treatment on number of 
patients without any improvement in personals with diabetic foot ulcers  
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Figure 5. The effect's forest plot of the Chinese herbal medicine compared to standard treatment on time of diabetic 
wound ulcer healing in personals with diabetic foot ulcers 

 
Figure 6. The effect's forest plot of the Chinese herbal medicine compared to standard treatment on number of 
patients with 30% or more reductions in the personals with diabetic foot ulcers 
 
Discussion 

17 examinations from 2006 to 2021 were enrolled for the present meta-analysis comprising 1140 personals with 
diabetic foot ulcers in the used studies' starting point, 575 of them were using Chinese herbal medicine, and 565 
were using standard treatments. 15-31 The examined data revealed that in Chinese herbal medicine had a 
significantly higher total effective rate, lower wound size after treatment, lower number of patients without any 
improvement, and lower time of diabetic wound ulcer healing compared to standard treatment in personal with 
diabetic foot ulcers. However, no significant differences were found between Chinese herbal medicine and standard 
treatment in the number of patients with 30% or more reductions in the ulcer area of the diabetic foot ulcer. Yet, 
attention should be implemented while relating to its values since most of the selected examinations had low 
sample size (16 out of 17 examinations were > 100) and some comparisons had a low number of selected 
examinations e.g. number of patients with 30% or more reductions in the ulcer area. 
According to these meta-analysis results, Chinese herbal medicine may be a useful supplemental therapy for 
people who have diabetic foot ulcers. It was not able to come to a solid conclusion, nevertheless, because the 
included research had tiny sample sizes and generally poor quality. Chinese herbal medicine may be secure for 
treating diabetic foot ulcers, according to this meta-analysis. However, as herbal medicines varied throughout trials 
and some examinations did not document side effects, it is challenging to reach a firm conclusion. Blinding is also a 
crucial step in ensuring that the placebo effect or observer bias does not have an impact on research findings. The 
best blinding should conceal participants, healthcare professionals, outcome judges, and statisticians. Only 1 
examination employed a placebo to successfully establish participant and healthcare provider blinding, even though 
placebo plays a crucial role in this process. 20 The 16 examinations used open examinations with a significant risk 
of bias since patients in the experimental groups received Chinese herbal medicine in addition to conventional 
treatment whereas those in the standard treatment groups received only conventional care. Examples of successful 
preparations of Chinese herbal medicine are Yunnan Baiyao capsules and Danqi Piantang Jiaonang. 32, 33 In 
examinations testing Chinese herbal medicine, researchers should focus on the caliber of the placebo, to put it 
simply. Furthermore, the effectiveness of blinding should be evaluated, for example, by requesting patients to 
identify their group by guessing. 
Although the meta-analysis did not reveal any statistical heterogeneity between the examinations, clinical 
heterogeneity was observed during the examination. The variety of available treatments was one of the primary 
causes of this. The outcome of Chinese herbal medicine was difficult to determine because every experiment 
utilized a different treatment. Therefore, future research on herbal treatments must be standardized. Before a 
medicine can be referred to as a fixed herbal remedy, it must go through the following steps: To ensure that the 
remedy complies with Chinese herbal medicine guidelines, national Chinese herbal medicines specialists must 
agree on the therapeutic tenets and ingredients of the remedy. The best available evidence should be used to 
logically recommend the herbs to be included in the cure. Before using the treatment in an RCT, a small-sample 



Chinese herbal remedies and ulcers on the diabetic foot Page 124 
   

examination must be conducted to evaluate it. Because these herbs were utilized in multiple RCTs and had 
favorable results, the outcomes of the present research suggested that Flos Carthami Tinctorii, Radix Angelicae 
Sinensis, Radix astragali, and Semen Persicae may be components of a fixed remedy for patients with diabetic foot 
ulcers. In addition to the aforementioned details, the meaning of conventional treatment in the examinations that 
were included lacked sufficient clarity. For instance, the management of some severe consequences, such as 
osteomyelitis, was not described. Since osteomyelitis often occurs in 15% of patients with diabetic foot ulcers, it 
was unclear how often the patients' were X-rayed or whether both groups had equivalent access to X-ray 
inspection. 34 Additionally, only 1 examination utilized limb savage as an outcome, and other examinations failed to 
report how many personals in each group underwent amputations. Amputation should be taken into consideration 
as a significant endpoint for evaluating an intervention because, as was already indicated, it imposed a significant 
load on both the personals' families and society. 35-37 
Limitations of the meta-analysis were as next; there could be an assortment bias because some of the 
examinations that were chosen for the meta-analysis were excluded. Despite this, the omitted examination did not 
meet the requirements for inclusion in the meta-analysis. We also required the information to control if factors like 
age, gender, and ethnicity affected the outcomes. The examination's objective was to review how Chinese herbal 
medicine is an adjunctive technique to standard treatment for personal with diabetic foot ulcers. The use of 
inaccurate or incomplete data from a previous analysis could have increased bias. The individual's nutritional 
status, together with their race, gender, and age, were probably the root reasons for discrimination. Due to 
incomplete data and some unpublished studies, values may inadvertently be affected. 
Conclusions 

The examined data revealed that in Chinese herbal medicine had a significantly higher total effective rate, lower 
wound size after treatment, lower number of patients without any improvement, and lower time of diabetic wound 
ulcer healing compared to standard treatment in personal with diabetic foot ulcers. However, no significant 
differences were found between Chinese herbal medicine and standard treatment in the number of patients with 
30% or more reductions in the ulcer area of the diabetic foot ulcer. Yet, attention should be implemented while 
relating to its values since most of the selected examinations had a low sample size (16 out of 17 examinations 
were > 100) and some comparisons had a low number of selected examinations e.g. number of patients with 30% 
or more reductions in the ulcer area. 
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