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Abstract. The aim of the present study was to assess the effect 
of topical use of recombinant bovine basic fibroblast growth 
factor (rbFGF) gel on the repair of facial skin lesions in 
patients with rosacea. In the present single‑blind study, a total 
of 1,287 patients with Demodex mite‑induced rosacea who 
received treatment with ornidazole tablets were randomized to 
rbFGF gel treatment group (n=651) or control group (n=636) 
without revealing the group identity. Patients in the treatment 
group were treated with topical application of rbFGF gel 
over the skin lesions (0.2 g/cm2) for up to 8 weeks, whereas 
patients in the control group received gel vehicle treatment 
unless ulceration occurred. Skin lesions of all patients were 
scored prior to and following treatment with rbFGF gel and 
subjected to histological analysis. All patients were followed 
up for 6 months. Significant improvement in the total effec-
tive rates for erythema, papules, desquamation and dryness 
were observed in the rbFGF treatment group. At the end of 
the 2, 4 and 6 months of follow‑up, the total effective rates 
for patients in the treatment group were significantly higher 
than those in the control group (81.67 vs. 28.84%; 85.11 vs. 
40.81%, and 96.56 vs. 55.82%, respectively). Following treat-
ment for 6 months, none of the patients in the rbFGF group 
exhibited ulceration or scar formation. In the control group, 
61% of patients experienced exacerbation of skin lesions, of 
which, 12% exhibited ulceration and were treated with rbFGF 
gel to prevent scar formation. Histological analysis revealed 
gradual reduction in epidermal hyperplasia and resolution 
of dermal edema in skin lesions treated with rbFGF gel. In 
conclusion, rbFGF gel may improve the repair of facial rosacea 
skin lesions in patients treated with anti‑Demodex.

Introduction

Rosacea is a common chronic inflammatory skin disease, 
which affects facial skin blood vessels and sebaceous glands. 
The primary symptoms include transient or non‑transient 
erythema, papules, pustules and telangiectasia, all of which 
largely affect the central face. Patients with a prolonged 
disease course may develop dark red plaques or rhinophyma 
(typical irregular thickening of the nasal skin) due to hyper-
plasia (1). According to the National Rosacea Society Expert 
Committee, rosacea is classified as mild, moderate or severe 
based on severity of the lesions and the symptoms (2). The 
protracted disease course, tendency for recurrence, associated 
changes in facial complexion, skin ulceration and scar forma-
tion tend to have a detrimental effect on the physical, mental 
and social health of the patients (3).

Primary treatment modalities for rosacea at present include 
anti‑inflammatory, antipruritic and anti‑parasitic agents, and 
vasomotor regulation  (2). Current treatments for rosacea 
mainly focus on alleviating the syndrome to improve the 
quality of life in patients, and preventing disease progression. 
However, they are not completely effective possibly due to a 
lack of clear understanding of the pathogenetic mechanisms 
of rosacea. More improved and novel alternative treatment 
options are in urgent need (4).

A close association of Demodex mite with facial dermatitis 
was previously observed (5). Demodex mite is a microscopic 
ectoparasite with a slender body (length, 0.3‑0.4 mm), which 
mainly feeds off epidermal cells and sebum components. It 
inhabits human and mammalian hair follicles and sebaceous 
glands, especially the skin over the nose, cheeks, forehead and 
chin. The human body has characteristics of high infectivity, 
and low and conditional pathogenicity to Demodex mites (6,7). 
The infestation rate of Demodex mite is also high in rosacea 
patients (5). If ornidazole treatment is used alone, untreated 
lesions tend to aggravate and result in ulceration and scar 
formation (Fig. 1) (8).

Fibroblast growth factor refers to a class of secreted poly-
peptide ligands that are widely used for treatment of burns 
(including superficial II, deep II, granulation wounds), chronic 
wounds (including chronic ulcer), fresh wounds (traumatic, 
donor site wound and surgical wounds), and for treatment of 
neurological diseases such as Parkinson's disease, and repair 
of corneal lesions (9‑11). In our previous study, a statistically 
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significant beneficial effect of topical use of recombinant 
bovine basic fibroblast growth factor (rbFGF) gel was observed 
in patients with facial dermatitis (8). However, whether rbFGF 
improves treatment outcomes in rosacea patients following 
anti‑Demodex treatment remains unknown. In the present 
study, the treatment outcomes of rbFGF in 1,287 rosacea 
patients following anti‑Demodex treatment were investigated 
and significant improvement was observed in the total effec-
tive rates for erythema, papules, desquamation and dryness in 
the rbFGF treatment group.

Materials and methods

Subjects. The present study was approved by the Ethics 
Committee of Lanzhou General Hospital (Lanzhou, China). 
In the present single‑blind randomized study, a total of 
1,287  patients with Demodex‑mite induced rosacea were 
treated at the dermatology outpatient department of Lanzhou 
General Hospital between June 2014 and February 2016. 
The study was focused on Demodex‑mite induced rosacea 
manifested with papules and pustule. The inclusion criteria 
were clinical manifestations of rosacea, which is defined as 
persistent erythema of the central portion of the face, lasting 
for at least 3 months (detailed diagnostic criteria for rosacea 
are listed in Table I) (2) and positive test results for Demodex 
mite from a standardized skin surface biopsy. All patients 
recruited in the present study were classified as moderate 
to severe rosacea (12). As all patients exhibited moderate to 
severe rosacea with primary features including transient and 
non‑transient erythema, papules and pustules and telangiec-
tasia, the patients were not divided into subtypes. The exclusion 
criteria were pregnant or lactating women; patients who had 
cardiovascular, liver, kidney or hematopoietic system disorders 
and/or other serious primary diseases, such as heart disease 
and diabetes; patients with mental illness or cancer; patients 
who had been diagnosed and previously treated for rosacea; 
and patients who were allergic to ornidazole or rbFGF gel. 

Informed consent was obtained from all enrolled patients. The 
clinical trial registration number was ChiCTR‑IPR‑15006451.

Standardized skin surface biopsy. Patients cleaned their faces 
with gentle cleanser and water prior to the biopsy. When the 
skin dried, a sterile sharp blade was scrapped on adjacent 
areas on the patients' nose. The accumulated debris or seba-
ceous secretions were collected on a glass slide, a drop of 5% 
potassium hydroxide was added and the coverslip was applied. 
The samples were then o observed under a light microscope 
(magnification, x40).

Bacterial culture. The accumulated debris was plated on an 
agar plate (Autobio Diagnostics Co., Ltd., Zhengzhou, China) 
and incubated at 35˚C for 18‑24 h. Staphylococci colonies are 
usually middle‑sized, spherical, flat and smooth, moist with 
smooth edges, they are golden‑yellow, white, milky white or 
lemon‑yellow, and some colonies possess β‑hemolytic rings. 
Based on the aforementioned characteristics, the authors further 
separated the colonies that were considered to be staphylococci 

Figure 1. A male patient with rosacea who did not receive rbFGF treatment developed ulceration and scar formation in the lesion. This patient was not included 
in the present study but this case inspired the use of rbFGF to treat the complications, including ulceration and scar formation, due to rosacea. (A) When 
admitted, the patient had facial lesions with erythema and papules. (B) Following treatment with ornidazole for 1 week, the lesion was aggravated with 
increased lesion area and necrosis. (C) Following 8 weeks of ornidazole treatment, erythema and papules had faded and a scar remained. rbFGF, recombinant 
bovine basic fibroblast growth factor.

Table I. Diagnostic criteria for rosacea, including primary and 
secondary features.

	 Secondary features
Primary features (presence of	 (may include one or
one or more of the following)	 more of the following)

Flushing (transient erythema)	 Burning or stinging discomfort
Nontransient erythema	 Dry appearance and texture
Papules and pustules	 Edema
Telangiectasia	 Ocular manifestations
	 Peripheral location
	 Phymatous changes 
	 Plaque
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and performed catalase tests after 48 h of culturing to confirm 
if they were. No staphylococci infections were identified.

Due to potential bacterial infection, 6 patients were treated 
with 2% mupirocin (0.2 g/cm2, t.i.d; Sino‑American Tianjin 
SmithKline & French Laboratories, Ltd., Tianjin, China) for 
5‑10 days and 9 patients were treated with 2% fusidic acid 
ointment (0.2  g/cm2, b.i.d; Bright Future Pharmaceutical 
Laboratories, Ltd., Hong Kong, China) for 1 to 2 weeks. If the 
experiment failed, patients were treatment with compound 
betamethasone injections (5 mg/ml betamethasone dipro-
pionate and 2 mg/ml betamethasone sodium phosphate; both 
Merck KGaA, Darmstradt, Germany) and rbFGF gel.

Treatment. The enrolled patients were prescribed oral ornida-
zole tablets (0.25 g/tablet; 500 mg twice/day; Zhejiang Aisheng 
Pharmaceutical Co., Ltd., Zhejiang, China) for 2‑4 courses 
(14 days/course). All patients were then randomly assigned 
to the treatment (n=651) or control (n=636) group (Fig. 2). 
Following treatment with ornidazole for 7 days, patients in the 
treatment group were prescribed topical application of rbFGF 
gel (21,000 IU/5 g; Zhuhai Yisheng Biological Pharmaceutical 
Co., Ltd., Zhuhai, China) over the skin lesions (0.2 g/cm2) 
for 2‑8 weeks, whereas patients in the control group received 
rbFGF gel vehicle treatment (containing heparin sodium, 
Carbopol®934P, and Triethanolamine which are the base for 
the rbFGF gel), unless ulceration occurred. 

Total efficacy rate. All patients were scored by the same 
doctor following the ornidazole treatment for their primary 
features, including erythema, papules, desquamation, 
dryness and telangiectasia. Each of the features were counted 

separately. The results were graded as absent (0 score), mild 
(1 score), moderate (2 score) or severe (3 score) (12‑14). Total 
efficacy rate and effective sample size were calculated using 
the following equation: Effective index = [total score (before 
rbFGF treatment‑after rbFGF treatment)/total score before 
treatment] x100. The total efficacy index was graded according 
to the classification system shown in Table II.

Skin biopsy and histological analysis. As described previ-
ously (15), skin biopsy was taken in the clinic following rbFGF 
gel treatment. Biopsy tissues were fixed in 10% formalin 
(Shanghai Baoman Biotechnology Co., Ltd., Shanghai, China) 
for 12 h at room temperature, then dehydrated and embedded 
in paraffin (Shanghai Hualing Equipment Factory, Shanghai, 
China) and sectioned (4 µm) using a Leica section station 
(RM2016; Leica Microsystems GmbH, Wetzlar, Germany). 
The sections were then bleached using a pathological bleaching 
and drying machine (Changzhou Electronic Instrument Co., 
Ltd., Changzhou, China), dewaxed and stained with hema-
toxylin (Shanghai Chemical Reagent Co., Ltd., Shanghai, 
China) and eosin (HE; Third Factory of Shanghai Reagent 
Chemicals, Shanghai, China) for 15 min at room temperature. 
The HE‑stained sections were observed with an optical micro-
scope (BX53; Olympus Corporation, Tokyo, Japan) under a 
magnfication of x40 or x100 and diagnosed by a pathologist.

Follow up. Patients in both groups were followed up for 
6 months. A total of 83 patients (6.45%) were lost to follow‑up 
and were excluded from the analysis. Among these, 58 were 
lost due to job‑related relocation (n=28 from the rbFGF treat-
ment group and n=30 from control group) and 25 patients 

Figure 2. Schematic diagram of the experimental design.
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discontinued the treatment due to intolerance (n=12 from 
rbFGF treatment group and n=13 from control group). 

A total of 71 patients in the control group were treated with 
rbFGF due to the occurrence of ulceration during follow‑up. 
The lesions were scored at the end of the 2nd, 4th and 6th 
month, and the total effective rate of each lesion index was 
statistically analyzed. At the 2nd and 6th week of the rbFGF 
gel treatment, routine pathological examination of the facial 
lesions was performed to evaluate the rosacea skin lesions (15). 

Statistical analysis. All data were analyzed using IBM SPSS 
19.0 statistics software (IBM Corp., Armonk, NY, USA). 
Wilcoxon sign rank test was used to evaluate the lesion score 
prior to and following the rbFGF gel treatment. χ2 test was used 
to assess differences between groups. P<0.05 was considered 
to indicate a statistically significant difference.

Results

A total of 1,204 [966 female (80.23%) and 238 male (19.77%)] 
with Demodex mite‑induced rosacea were enrolled in the 
present study. The mean age of patients was 32.1  years 
(range, 18‑60 years); the mean duration of disease course 
was 3.5 years (range, 0.1‑20.0 years). Following treatment 
with ornidazole for 7 days, all patients were randomized 
to the rbFGF (n=611; 496 female and 115 male; mean age, 
31.8  years) or control (n=593; 470 female and 123  male; 
mean age, 32.0 years) groups. Retrospective images of the 
treatment and control groups are presented in Figs. 3 and 4, 
respectively. There were no marked differences with respect 
to baseline patient characteristics between the two groups 
(Figs. 3A and 4A). The pathological symptoms of rosacea 
included superficial dermal tissue necrosis, caseous necrosis 
and formation of granuloma structures. The current study 
demonstrated that the application of rbFGF gel can effectively 
repair the pathological structure of rosacea tissue.

In the pathological analysis of the tissue samples, neutro-
phil activity was not observed. Furthermore, there was no 
purulent discharge from the facial lesions. Culture of necrotic 
tissue secretions did not grow Staphylococcus aureus and 
Staphylococcus  epidermidis  (16). Finally, 6 patients were 
treated with 2% mupirocin for 5‑10 days and 9 patients were 
treated with 2% fusidic acid ointment for 1 to 2 weeks; these 
treatments failed. Only treatments with compound betametha-
sone injections and rbFGF gel were effective.

All patients were followed up for at least 6 months. At 
2‑month follow up, 43.37% patients in the treatment group 
exhibited a marked improvement (Fig. 3B), compared with 
23.95% patients in the control group (Fig.  4B). Treatment 
outcome was assessed as ineffective in 71.16% patients in the 
control group. The total effective rates in the treatment and 
control groups were 81.67 and 28.84%, respectively (P<0.05; 
Table III). At 4‑month follow up, 60.06% patients in the treat-
ment group exhibited marked improvement compared with 
8.09% in the control group. Treatment outcome in 59.19% 
of patients in the control group was rated as ineffective. The 
total effective rates in the treatment and control groups were 
85.11 and 40.81%, respectively (P<0.05; Table III). Similarly, 
at 6‑month follow up, lesions in the majority of patients 
(68.74%) in the treatment group exhibited marked improve-
ment (Fig. 3C), whereas the outcome of ornidazole treatment 
alone was rated as effective in 2.87% and ineffective in 44.18% 
patients (Fig. 4C). At 6 months, although 83 patients were 
lost to follow‑up, the total effective rates in the treatment and 
control groups were 96.56 and 55.82%, respectively (P<0.05; 
Table III). The total efficiency rates for the majority of lesion 
indicators between the two groups were statistically significant 
(P<0.05), with the exception of telangiectasia (Table IV), which 
indicated that application of rbFGF gel significantly improved 
the skin lesions.

At the end of the follow‑up period, primary features 
including erythema, papules, desquamation and dry appearance 

Table II. Evaluation of clinical efficacy.

Grade	 Effective index	 Clinical manifestations

Effective	 ≥90%	 A decrease in the majority of skin lesions, e.g., papules
		  and pus blister are not observed, nasal skin becomes
		  smooth and flat without protrusion, and pores
		  become small
Markedly improved	 ≥60%, <90%	 Majority of skin lesions subsided, e.g., papules, pus
		  basically disappeared, nasal skin has significantly
		  improved
Improved	 ≥20%, <60%	 Skin lesions have been reduced, e.g., more than half
		  of the papules, pus blisters subsided and nasal skin
		  lesions improved
Ineffective	 <20%	 No marked improvement in skin lesions, e.g., more
		  than half of the papules, pus blister remained and
		  nasal skin lesions remain unchanged

Scoring based on the manifestation: Absent (score, 0), mild (score, 1), moderate (score, 2) or severe (score, 3). Effective index = [total score 
(prior to rbFGF treatment‑following rbFGF treatment)/total score prior to treatment] x100. Effective sample size = effective + markedly 
improved + improved. Total effective rate = effective sample size/total sample size x100.
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prior to and following the treatment were analyzed using the 
Wilcoxon sign rank test (P<0.05). During the 6‑month follow 
up period, none of the patients in the treatment group developed 
ulceration or scar formation; in contrast, 61% of patients in the 
control group exhibited exacerbation of skin lesions, of which 
12% developed ulceration and received rbFGF treatment for a 
mean duration of 4 weeks. Other patients in the control group 
also received rbFGF treatment for 2‑8 weeks following the 
completion of the observation period. None of these patients 
experienced scar formation. This suggested that the topical use 
of rbFGF gel prevented scar formation. 

Histological examination of facial lesions was suggestive 
of the presence of Demodex mite in the dermis (Fig. 5A). Key 
findings were epidermal hyperplasia, lymphocyte infiltration 
in the dermis, epithelioid cells and multinucleated giant cell 
granulomas (Fig. 5B). Treatment with rbFGF treatment mark-
edly alleviated epidermal hyperplasia and reduced the size 
of granuloma at 2 weeks (Fig. 5C). The epidermis returned 
to normal at week 6, the dermal granulomas were resolved 
and a large number of telangiectatic lesions became dilated 
(Fig. 5D).

Discussion

High infection rates of Demodex have recently been observed 
in patients with rosacea; the pathogenetic mechanisms of the 
disease mainly comprise mechanical stimulation, secondary 
bacterial infection and immune pathology  (5). It has also 
been suggested that ornidazole‑based therapy is highly 
effective in the treatment of mite folliculitis (6). Therefore, 
ornidazole is preferred over metronidazole due to its longer 
biological half‑life and fewer side‑effects (8). However, the 
current treatment is not satisfactory with respect to repair of 
rosacea‑associated skin lesions (17). In the present study, the 
use of rbFGF gel was evaluated for the promotion of healing 
and prevention of facial scarring associated with rosacea 
lesions following anti‑Demodex treatment.

The U.S. Food and Drug Administration (FDA) has 
approved several drugs for topical use in treating rosacea, 
such as metronidazole, azelaic acid, ivermectin, and brimo-
nidine tartrate (18). The only approved oral drug for rosacea 
is low‑dose doxycycline (18‑21). Local treatment is typically 
prescribed initially, as topical use of metronidazole, sebacic 

Figure 3. A female patient with rosacea in the treatment group at 8 weeks following ornidazole treatment. (A) Prior to treatment. (B) Follow up at 2 months. 
(C) Follow‑up at 6 months.

Figure 4. A male patient with rosacea in the control group at 8 weeks following ornidazole treatment. (A) Prior to treatment. (B) Follow up at 2 months. 
(C) Follow‑up at 6 months.
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acid and ivermectin can improve pimples and pustular 
rosacea  (21). Metronidazole is a synthetic anti‑microbial 
substance used for the treatment of infections caused by 
anaerobic bacteria and protozoa; azelaic acid is an endoge-
nous dicarboxylic acid with anti‑inflammatory properties, the 
effect of which is comparable to or superior than metronida-
zole (22). The effect of topical ivermectin was slightly better 
than that of topical metronidazole in the treatment of papular 
pustular rose acne, but both led to relapse in ~66% of patients 
within 36 weeks following discontinuation of therapy (23). 
The brimonidine gel is a selective α2‑adrenergic receptor 
agonist with vasoconstrictive activity for topical treatment of 
persistent facial erythema associated with rosacea. However, 
caution is advised in patients with depression, cardiovascular 
disease, Raynaud's phenomenon and orthostatic hypoten-
sion (24).

In our recent study intramuscular injection of compound 
betamethasone injection was used for patients with aggravated 
rosacea skin lesions, and it was able to obtain better thera-
peutic effects (8). However, attention should be paid to the side 
effects of systematically using glucocorticoids, such as local 
skin pigmentation, delayed healing of skin ulcers, sodium 
and water retention, hypokalemia and osteoporosis; whereas 
glucocorticoids should not be used when contraindications 
exists, such as infection, hypertension, diabetes, glaucoma and 
other diseases. RbFGF gel is a better choice for patients with 
rosacea and complications with these diseases, as it avoids the 
side‑effects of glucocorticoids.

FGFs have been demonstrated to serve an important 
role in the repair of damaged skin. Wound repair in fibro-
blast growth factor receptor 1 and 2 knockout mice was 
delayed (25). bFGF (also referred to as FGF2) is a mitogenic 
cationic polypeptide protein containing 155 amino acids. 
Its functional domains consist of a receptor binding domain 
and a heparin‑binding domain. bFGF binds to the receptor 
on the target cell, contributes to the formation, develop-
ment and maturation of the skin and its appendages, and 
serves an important role in skin regeneration and wound 
repair (26,27). Consistent with these findings, the present 
data also demonstrated that application of rbFGF alleviated 
erythema, papules, desquamation and dryness; it is espe-
cially useful in the treatment of rosacea granuloma lesions 
and prevents late scar formation. This may be explained by 
the following mechanisms: ii) Chemotaxis of inflammatory 
cells and fibroblasts into the wound; ii) promotion of neovas-
cularization at the wound site; iii) regulation of extracellular 
matrix formation and degradation; and iv) stimulation of 
adjacent cells to produce cytokines. In addition, rbFGF 
has been demonstrated to promote proliferation, repair and 
regeneration of cells of ectodermal, neuroectodermal and 
mesodermal origin (such as epithelial cells, vascular endo-
thelial cells, dermal cells and fibroblasts), promote capillary 
regeneration, improve local circulation and promote wound 
healing (8,9,28). It also helps repair skin barrier structure 
in patients with hormone‑dependent dermatitis, reduces skin 
sensitivity, improves skin tolerance, increases capillary elas-
ticity and reduces capillary permeability.

In the pathological analysis of the patient samples, 
neutrophil activity was not observed. In addition, 
there was no purulent discharge in the facial lesions. 
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Culture of necrotic tissue secretions did not produce 
Staphylococcus  aureus and Staphylococcus  epidermidis. 
Finally, the treatment using 2% mupirocin and 2% fusidic acid 
ointment all failed. Only the treatment with compound beta-
methasone injection (betamethasone dipropionate 5 mg/ml 
and betamethasone sodium phosphate 2 mg/ml) and rbFGF 
gel was effective. The pathological changes following rosacea 
include superficial dermal tissue necrosis, caseous necrosis 
and formation of granuloma structure. The application of 
rbFGF gel was demonstrated to effectively repair the patho-
logical structure of rosacea tissue.

The present results suggested that the effect of rbFGF gel 
treatment on the rosacea skin lesions following anti‑Demodex 
were more pronounced as the treatment was extended. This 

could be explained by the fact that exogenous bFGF not only 
promotes the secretion of endogenous bFGF, but also stimu-
lates the extracellular matrix and fibroblast protein synthesis 
and formation of collagen. However, there was no significant 
improvement in telangiectasia, which may be associated with 
the expansion of the blood vessels by vascular endothelial 
growth factor, angiogenic factor, FGF, transforming growth 
factor and other disorders (29).

In the present study, the effective rate was lower than that 
in our previous study, which may be attributable to several 
causes: The higher efficacy rate in the previous study may have 
been due to the relatively small sample size (n=14), compared 
with the larger sample size in the present study (n=1,204). 
Difference in the sample size may result in variable effective 

Table IV. Comparison of total effective rate using lesion indicators between the treatment and control groups at 6‑month follow up.

	 Erythema	 Papules	 Desquamation	 Dryness	 Telangiectasia
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑    
Group	 n/total	 %	 n/total	 %	 n/total	 %	 n/total	 %	 n/total	 %

rbFGF 	 243/320	 76	 93/291	 32	 527/586	 90	 551/593	 93	 47/223	 21
treatment										        
Control	 70/317	 22	 68/297	 23	 267/524	 51	 323/548	 59	 57/251	 23
P‑value	 <0.05	 <0.05	 <0.05	 <0.05	 >0.05

Effective index is defined as [total score (pre‑rbFGF treatment‑post‑rbFGF treatment)/pre‑treatment total score] x100. rbFGF, recombinant 
bovine basic fibroblast growth factor.

Figure 5. Hematoxylin‑eosin staining of the skin biopsy. (A) Demodex mites are observed in the dermis of the rosacea patient (magnification, x40). 
(B) Epidermal hyperplasia and granuloma infiltration with lymphocyte, epithelioid cells and multinucleated cells in the dermis are observed (magnification, 
x40). (C) Treatment with rbFGF gel alleviated the hyperplasia of epidermis and reduced the size of granuloma (magnification, x100). (D) Following the 
rbFGF gel treatment, the epidermis has become normal, the granuloma resolved and several dilated blood vessels were observed (magnification, x40). rbFGF, 
recombinant bovine basic fibroblast growth factor.
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rate. Furthermore, the patients enrolled in the present study 
had symptoms of erythema, papules, desquamation, dryness 
and telangiectasia, which suggests a more severe state of 
disease; this may also explain the relatively lower effective 
rate.

Unfortunately, there was no internal control due to the 
disapproval of the Ethics Committee of Lanzhou General 
Hospital. As an alternative, an rbFGF gel vehicle control was 
used as and external control, in accordance with previous 
studies (30‑32). Most importantly, the effectiveness of rbFGF 
treatment was evaluated by the pathological changes in the 
patients prior to and following the treatment.

The present single‑blind study was focused on Demodex 
mite‑induced rosacea manifested with papules and pustule. 
All patients included in the study were classified as moderate 
to severe rosacea with primary features including transient 
and non‑transient erythema, papules and pustules and telan-
giectasia (12). As such, patients were not further divided into 
subtypes. In the patients' interest, doctors were allowed to 
decide whether the patients from the control group should 
be moved to the treatment group. The disadvantages of the 
single‑blind study are similar to those of double‑blind studies 
and include potential influence on data collection, analysis by 
investigators and the cross‑over effect (33). 

The cause of rosacea is unknown, but it may be due to 
a variety of hereditary and environmental factors  (1,18). 
Our future studies will explore the effect of rbFGF on the 
Demodex‑mite negative rosacea induced skin lesions and 
its underlying mechanisms. The sample size may also be 
increased for pathological analysis. A further double‑blind 
study with longer duration of follow‑up and independent 
evaluators will be conducted in the near future to validate the 
present findings. 

In conclusion, rbFGF may repair skin ulceration and scar 
formation in patients with rosacea skin lesions. Early introduc-
tion and long duration of recombinant bovine basic fibroblast 
growth factor gel may accelerate the effective treatment of 
papules, desquamation and dryness.
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