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Zhang et al.: Efficacy of Beifuxin in Management of Wounds
To evaluate the clinical efficacy of Beifuxin in the management of surgical difficult-to-heal wounds. 
Our hospital enrolled 122 patients challenging with wound healing between June 2022 and June 2023, 
categorizing them randomly into a trial group and a control group. Treatment with Beifuxin was 
provided to the observation group, while the control group was managed with traditional wound dressing 
approaches. Comparative analysis was conducted between the two groups regarding clinical effectiveness, 
recovery duration, granulation tissue appearance, skin quality restoration, recurrence frequency and 
infection rate. The observation group displayed a notably higher total clinical effectiveness rate of 93.33 % 
in contrast to the 73.33 % rate in the control group, coupled with quicker wound healing and earlier onset 
of granulation tissue. Compared with the control group, the observation group displayed healed wounds 
with color, tension and hardness approaching that of normal skin, alongside lower rates of recurrence and 
wound infection. In managing difficult-to-heal wounds, Beifuxin has exhibited substantial clinical efficacy, 
fostering advanced wound healing, encouraging granulation tissue formation and enhancing the overall 
wound healing quality. Beifuxin exhibits potential for promising clinical applications and merits further 
comprehensive research and implementation.
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Prolonged wounds that are difficult to heal are defined 
by their inability to heal as expected due to factors 
related to the injury site and the host[1,2]. Such wounds 
are often observed in scenarios involving traumatic 
ulcers, radiation ulcers, infected wounds, necrotic 
wounds and in individuals with chronic malnutrition 
and diabetes[3,4]. These wounds frequently lead to 
enduring pain, infection, limited functionality and 
reduced quality of life for patients[5]. Managing difficult-
to-heal wounds presents a significant challenge for both 
patients and healthcare providers[6,7].

Presently, addressing difficult-to-heal wounds 
encompasses a range of methods including wound 
debridement, antibiotic application, physical therapy, 
stem cell therapy and tissue-engineered materials[5,8-10]. 
Nevertheless, existing treatment approaches frequently 
do not adequately address the specific requirements of 
individual patients due to varied causes and clinical 
profiles. Consequently, the medical field has placed a 
strong emphasis on identifying an efficient treatment 

strategy to expedite the healing of difficult wounds.

Beifuxin (recombinant bovine basic fibroblast growth 
factor gel) is a holistic remedy employed in the 
management of challenging wound healing. Its chief 
constituent is recombinant bovine basic fibroblast 
growth factor, recognized for its potential to foster 
wound repair and healing[11]. Notwithstanding the 
extensive utilization of Beifuxin in clinical settings, there 
is ongoing controversy surrounding its effectiveness 
and operating mechanisms in treating challenging 
wounds. Hence, the purpose of this study is to appraise 
the clinical efficacy of Beifuxin in addressing difficult-
to-heal wound healing through clinical observation and 
to explore its potential mechanism of action.

MATERIALS AND METHODS

General information:

A total of 122 patients with difficult-to-heal 
wounds admitted to our hospital from June 2022 
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to June 2023 were included in the study, of which 
37 cases underwent perianal abscess drainage, 23 
cases underwent excision of coccygeal nodules, 18 
cases underwent mastectomy, 14 cases underwent 
sacrococcygeal cyst excision, 12 cases underwent 
rectal cancer resection, 10 cases underwent internal 
fixation for tibial fractures and 8 cases underwent 
hysterectomy. The range of skin defect area was 2-9 
cm2. This study was approved by the hospital’s Ethics 
Committee and patients and their families voluntarily 
participated in this study, signing informed consent 
forms.
Inclusion criteria includes patients in the study were 
postoperative with difficult-to-heal wounds, where 
the postoperative wounds had exceeded the normal 
healing time and required external force to promote 
healing; patients and their families were willing 
to cooperate and signed informed consent forms. 
Exclusion criteria includes patients with chronic 
conditions such as diabetes and nerve damage; 
coagulation function disorders; long-term use of 
steroids or other factors affecting skin healing; 
patients with significant abnormalities in blood tests.

Methods:

Wound management: Difficult-to-heal wounds, due 
to their long duration and frequent infections, often 
involve non-fresh tissue, cessation of granulation 
tissue growth, and severe tissue contamination. 
Therefore, early mechanical debridement of 
necrotic tissues is necessary for such wounds, and 
debridement can be performed multiple times when 
necessary to avoid excessive bleeding. For wounds 
with severe infection, samples should be cultured 
first and appropriate antibiotic treatment given based 
on the culture and sensitivity results to control the 
infection. Utilization of polyvinylpyrrolidone iodine 
solution from Guangdong Hengjian Pharmaceutical 
Co., Ltd., (national drug approval number 
H44023924) was adopted for disinfecting the skin 
surrounding the wound and in cases featuring severe 
contamination, hydrogen peroxide from Guangdong 
Hengjian Pharmaceutical Co., Ltd., (H44023919) 
was employed to remove the contamination, with 
subsequent wound cleansing using normal saline. 
Various treatment protocols were applied tailored to 
the specific characteristics of each wound group once 
the wounds had dried.

Medication methods:

Control group medication: Dry iodophor gauze was 
applied to pack or cover the wound after cleaning, 

ensuring an appropriate tightness without any gaps, 
followed by the administration of sterile dressings. 
Waterproof dressings were used for patients with 
significant exudation to prevent external exudate 
contamination. Dressings were changed every 4-6 h, 
based on the actual condition of the wound.
Observation group medication: Varying medication 
techniques were utilized based on the depth of the 
wound. For deeper wounds, Beifuxin (Zhuhai Yisheng 
Biopharma Co., Ltd., national drug approval number 
S20040001) gauze was directly packed into the 
wound without any gaps following wound cleaning, 
and sterile dressings were applied. Waterproof 
dressings were also used for patients with substantial 
exudation to prevent contamination. In instances of 
deep sinuses in wounds, Beifuxin was administered 
via injection using a scalp needle extension tube. For 
superficial wounds, the application of Beifuxin at a 
dosage of 300 IU/cm2 or the use of Beifuxin gauze 
for covering was followed by external wrapping with 
sterile dressing. The dressings were replaced every 
4-6 h to correspond with the specific condition of 
the wound, and patients were monitored for 6 mo to 
assess the progress of wound healing.

Efficacy evaluation:

Clinical efficacy criteria: Complete formation of 
new granulation tissue on the wound, complete 
wound healing and the wound skin color is similar 
to normal skin; new granulation tissue growth on 
the wound with a healing rate of no less than 80 % 
noted as marked improvement; clean wound with 
minimal exudate, new granulation tissue in the 
wound, reduction in wound size, but with a healing 
rate of less than 80 % noted as improvement; after 
dressing, no new granulation tissue is observed, the 
wound still secretes, or the wound worsens noted as 
ineffectiveness.
Total effective rate=(sured+marked 
improvement+improvement)/Total cases×100 %.
Skin healing quality: Individuals were treated 
until the wound attained cleanliness, dryness and 
absence of exudate. Afterward, the color, hardness 
and tension of the wound skin were scrutinized and 
compared to normal skin, yielding a total score of 
5. The wound skin exhibited qualities comparable to 
normal skin, with a moderate hardness and tension 
similar to normal skin, warranting a score of 5. In 
most areas, the wound skin closely resembled normal 
skin, with slight dark red pigmentation, slightly 
greater hardness than normal skin, and marginally 
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reduced tension compared to normal skin, resulting 
in a score of 4. About half of the wound skin had a 
dark red appearance, relatively elevated hardness in 
the new skin, reduced tension compared to normal 
skin and nearly half of the wound demonstrating 
scarring, resulting in a score of 3. Most of the wound 
skin displayed a dark red color, relatively high 
new skin hardness and relatively low tension, with 
a likelihood of rupture, securing a score of 2. The 
wound skin demonstrated a dark red hue, scar-like 
characteristics, hardness, lack of tension in the new 
skin, and susceptibility to rupture, achieving a score 
of 1.
Observation indicators:

Following the treatment, the clinical effectiveness, 
duration of wound healing, appearance time of 
granulation tissue, quality of wound skin (color, 
hardness and tension), recurrence rate and infection 
rate within both groups were monitored.

Statistical methods:

Utilizing the Statistical Package for Social Sciences 
25.0, the analysis was performed, comparing the 
measurement data, presented as mean±standard 
deviation, between the two groups via an independent 
sample t-test. Utilizing the chi-square test, the count data 
were analyzed. The criteria for establishing statistical 
significance were defined at a level of p<0.05.

RESULTS AND DISCUSSION
Divided into the observation group (n=62) and the 
control group (n=60), the patients in the observation 

group comprised 36 males and 26 females, aged 18-
65, with an average age of (37.35±6.41) y, and a skin 
injury area of (4.53±0.75) cm2. The control group 
consisted of 37 males and 23 females, aged between 
17 and 65, with an average age of (37.62±6.32) 
y, and a skin injury area of (4.32±0.72) cm2. No 
statistically significant discrepancies in general data, 
such as gender, age, and skin injury, were detected 
between the two groups (p>0.05), indicating their 
comparability (Table 1).
The total clinical effective rates for the two groups 
were 93.33 % and 73.33 % correspondingly, with the 
observation group exhibiting a substantially higher 
total effective rate than the control group (p<0.05) 
(Table 2). 
Post-treatment, the observation group exhibited a 
swifter wound healing period and earlier appearance 
of granulation tissue in comparison to the control 
group, with substantial disparities (p<0.05) (fig. 1). 
Following treatment, the color of the healed wounds 
in the observation group closely resembled normal 
skin color in contrast to the control group, and the 
tension and hardness of the healed skin were superior 
to those in the control group, with remarkable 
distinctions (p<0.05) (fig. 2). 
Following treatment, the observation group exhibited 
a reduced recurrence rate and wound infection rate 
in comparison to the control group, with notable 
variations (p<0.05) (Table 3).
Wound recovery constitutes a complex biological 
process, presenting a notable challenge in the 
treatment of difficult-to-heal wounds[12]. 

TABLE 1: GENERAL INFORMATION

Group (n) Observation (62) Control (60) t/χ2 p

Age 37.35±6.41 36.12±6.94 -1.025 0.308

Gender

Male 36 37
0.165 0.685

Female 26 23

Area of skin injury 4.53±0.75 4.31±0.79 -1.577 0.117

TABLE 2: CURATIVE EFFECT

Group (n) Cured Marked 
improvement Improvement Ineffectiveness Total effective rate

Observation (62) 34 (54.84) 14 (22.58) 9 (14.52) 5 (8.06) 57 (91.94)

Control (60) 16 (26.67) 12 (20.00) 15 (25.00) 17 (28.33) 43 (71.67)

χ2 8.475

p 0.004
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TABLE 3: RECURRENCE AND WOUND INFECTION RATE
Group (n) Recurrence Wound infection
Observation (62) 6 (9.68) 4 (6.45)
Control (60) 17 (28.33) 15 (25.00)
χ2 6.937 7.979
p 0.008 0.005

Recently, conventional wound dressing and surgical 
repair techniques have emerged as widespread 
therapies for challenging wound recoveries[13,14]. 
Nonetheless, traditional wound dressing techniques 
offer limited support in the process of wound 
recovery, primarily encompassing the packing or 
covering of wounds to prevent infection. At the 
same time, surgical repair methods pose certain 
risks, restricting their clinical utility. The literature 
has indicated that wound healing encompasses a 
set of complex biological processes, which include 

cell proliferation, migration, deposition of the 
extracellular matrix, angiogenesis, tissue remodeling 
and all of which are regulated and facilitated by 
molecular mechanisms[15-17]. The ideal treatment for 
difficult-to-heal wounds is a goal currently pursued 
by researchers.
Beifuxin, a gel containing recombinant bovine 
basic fibroblast growth factor, is typically applied 
at a dosage of approximately 300 IU/cm2, directly 
onto the wound and then covered with a suitably-
sized sterilized dressing. Research has indicated that 

Fig. 1: Wound healing time and occurrence time of granulation tissue of patients in the two groups
Note: *p<0.05, **p<0.01, ***p<0.001, ( ): Observation (62) and ( ): Control (60)

Fig. 2: Skin healing quality of patients in the two groups
Note: *p<0.05, **p<0.01, ***p<0.001, ( ): Observation (62) and ( ): Control (60)
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presents potential for clinical utilization in treating 
difficult-to-heal wounds, and justifies the need for 
additional in-depth research.
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recombinant bovine basic Fibroblast Growth Factor 
(rb-bFGF) promotes the repair and regeneration of 
cells originating from the mesoderm layer, such as 
epithelial cells, dermal cells, fibroblasts and vascular 
endothelial cells[18,19]. Research in pharmacology 
indicates that bFGF has the capacity to boost cell 
proliferation, differentiation and enhance local 
blood circulation, leading to the acceleration of 
wound healing. Consequently, it can be utilized for 
fresh wounds (such as trauma, skin graft donor site 
wounds, surgical wounds), burn wounds (generally 
shallow and deep second-degree burns, granulation 
wounds) and chronic wounds (like diabetic ulcers, 
different skin ulcers)[11,20].
The objective of this study was to assess the clinical 
effectiveness of Beifuxin in addressing challenging 
wound recoveries. Due to the frequent occurrence 
of issues such as infection and tissue necrosis in 
difficult-to-heal wounds, mechanical debridement 
of necrotic tissue is a vital component of treatment 
and should be performed incrementally as required 
to mitigate excessive bleeding. In instances of severe 
infection, it is imperative to perform initial culturing 
and initiate suitable antimicrobial treatment to 
effectively manage the infection.
As documented in this study, the observation group 
exhibited a total clinical effective rate of 93.33 %, 
significantly outperforming the 73.33 % in the 
control group. In addition, subsequent to treatment, 
the observation group exhibited accelerated wound 
healing time and earlier appearance of granulation 
tissue in comparison to the control group. 
Additionally, the wound color, tension and hardness 
in the observation group were more skin to normal 
skin compared to the control group. The observation 
group also exhibited a reduced recurrence rate and 
incidence of wound infection.
In summary, Beifuxin has displayed remarkable 
clinical efficacy in managing difficult-to-heal 
wounds. Additionally, the observation group revealed 
better outcomes across total clinical efficacy, wound 
healing duration, granulation tissue appearance, skin 
healing quality, recurrence rate and wound infection 
rate compared to the control group. It is indicative 
that Beifuxin may hasten wound recovery, stimulate 
granulation tissue formation, and enhance the quality 
of wound healing. However, it is important to note 
that this study has limitations, such as a relatively 
brief observation period and a small sample size, 
underscoring the necessity for additional research 
to verify these findings. On the whole, Beifuxin 
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