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Abstract

Introduction: Bacterial skin diseases have strong virulence to penetrate deep into the skin.

Aim: To evaluate the therapeutic effects of 2% mupirocin ointment and 2% fusidic acid cream on bacterial skin
diseases and their safety.

Material and methods: One-hundred patients with bacterial skin diseases treated from May 2021 to May 2024
were randomly divided into a control group and a treatment group (n = 50) and they were given 2% mupirocin
ointment and 2% fusidic acid cream, respectively. The skin injury areas, eczema area and severity index (EASI)
scores, therapeutic effects and adverse reactions were compared before and after two courses of medication. The
antibacterial activities of these two drugs against Staphylococcus epidermidis and Propionibacterium acnes were
detected by the agar diffusion method.

Results: After treatment, the EASI and itching scores of both groups significantly decreased compared with those
before treatment (t = 30.804, 19.018, p < 0.001; t = 24.594, 12.680, p < 0.001), and the treatment group had sig-
nificantly lower scores than those of the control group (p < 0.05). The overall effective rate of the treatment group
(96.00%) was higher than that of the control group (90.00%) (p > 0.05), and the distribution of therapeutic effects
of the treatment group was significantly better (p < 0.05). The two groups had similar incidence rates of adverse
reactions (y?= 1.0147, p = 0.3074) that were remitted without additional therapy. Both mupirocin ointment and
fusidic acid cream had clear inhibition zones for S. epidermidis, with similar diameters (31.69 +7.12 mm vs. 31.78
+6.54 mm, t = 0.0949, p = 0.9245). However, only fusidic acid cream had an obvious inhibition zone for P acnes on
reinforced Brucella agar plate.

Conclusions: The therapeutic effects of fusidic acid cream on bacterial skin diseases were superior to those of

mupirocin ointment.
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Introduction

Bacterial skin diseases are mainly caused by a variety
of pathogenic bacteria such as staphylococci and strep-
tococci, which have strong virulence to penetrate deep
into the skin [1]. They are clinically manifested as pain,
redness, swelling and abscess. If patients are not treated
promptly and effectively, they are prone to lymph node
swelling and fever, thereby causing death and seriously
threatening their life and health [2, 3]. In recent years, the
infection rate of bacterial skin diseases has risen yearly,
which is related to the increase of antibiotic-resistant
strains that are mainly divided into primary and second-
ary diseases [4]. The former refers to normal skin bacte-
rial infection caused by a single pathogen, and the latter
is caused by various pathogenic bacteria [5].

At present, the diseases are commonly treated with
mupirocin ointment and fusidic acid cream [6]. Besides,
traditional Chinese medicine component saikosaponin
has also been reported to exert antibacterial effects [7].
As an antibiotic, fusidic acid was first extracted from the
fermentation broth of the fungus Fusidium coccineum in
the 1960s [8]. It can interfere with elongation factor G
by inhibiting ribosome translocation to prevent the syn-
thesis of bacterial proteins. This mechanism of action
avoids cross-resistance to other antibiotics [9]. In clinical
practice, fusidic acid is often used to treat wound infec-
tion, paronychia and skin soft tissue infection. As a topi-
cal antibacterial agent, mupirocin can specifically bind
bacterial isoleucyl-RNA synthetase, thereby blocking the
supply of isoleucine, inhibiting bacterial protein synthesis
and promoting bacterial death [10].
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Aim
We herein compared the therapeutic effects of 2%
mupirocin ointment and 2% fusidic acid cream on bacte-

rial skin diseases, aiming to provide valuable evidence for
clinical medication.

Material and methods
Subjects

This prospective study was approved by the
ethics committee of our hospital (approval No.
CHNMU202105003), and written consent was obtained
from the guardians of all children. One hundred patients
with bacterial skin diseases treated in our hospital from
May 2021 to May 2024 were enrolled. Inclusion criteria:
Children with bacterial skin diseases diagnosed by bacte-
rial culture. Exclusion criteria: 1) Children with skin area
of > 25 cm?; 2) those complicated with severe dysfunc-
tion of vital organs such as the heart and kidney; 3) those
complicated with severe nervous or endocrine diseases;
4) those allergic to mupirocin ointment or fusidic acid
cream; 5) those who used antibiotics within 48 h. The
patients were randomly divided into a treatment group
and a control group (n = 50).

Experimental strains

A standard stain of Staphylococcus epidermi-
dis (ATCC1288) and that of Propionibacterium acnes
(ATCC6919) were provided by National Institutes for Food
and Drug Control (China). A total of 104 S. epidermidis
strains and 61 P acnes strains were isolated from 70 cas-
es with common acne (40 boys and 30 girls). Fusidic acid
cream was purchased from LEO Laboratories Ltd. (Ire-
land). Mupirocin ointment was bought from Sino-Amer-
ican Tianjin SmithKline & French Laboratories (China).

Treatment methods

Before treatment, the skin injuries of both groups
were washed with normal saline. Then the treatment
group was given 2% fusidic acid cream, three times
daily. The control group was treated with 2% mupirocin
ointment, three times daily. The cream or ointment was
evenly applied onto the injured skin. Seven days were set
as a course of medication, and both groups were continu-
ously treated for two courses.

Evaluation of outcomes

Assessments of skin injury area, eczema area and
severity index (EASI) score

The severity of the signs of skin injuries was graded
in terms of erythema, oedema, excoriation and licheni-
fication. The severity of each of the four signs was as-
sessed on a scale of 0-3 points, corresponding to none,
mild, moderate and severe, respectively [11].
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Assessment of itching score

Itching sensation was evaluated on a scale of O0—
3 points, corresponding to none, occasional, continuous
and intense, respectively [12].

Evaluation criteria for therapeutic effects

Cured: All foci vanished and recovered to normal ap-
pearance, with negative bacterial culture results; mark-
edly effective: > 70% of foci disappeared, with negative
culture results; effective: 30-70% of foci disappeared, but
with positive culture results; ineffective: < 30% of foci or
almost none disappeared and even increased, with posi-
tive culture results. Overall effective rate = cured rate +
markedly effective rate + effective rate [13].

Detection of in vitro antibacterial activities

The turbidity of S. epidermidis suspension was ad-
justed to 0.5 McFarland, and that of P acnes suspension
was adjusted to 1.0 McFarland.

Culture medium of S. epidermidis: Mueller-Hinton
agar medium was autoclaved, cooled to 45°C, the pre-
pared bacterial suspension (20 ml of medium, 2 ml of
bacterial suspension) was added, mixed well, poured
into a 90 mm sterile Petri dish to obtain the bacteria-
containing medium, and naturally dried on a sterile table.

Culture medium of R acnes: reinforced Brucella agar
(43 g of Brucella agar powders, 1 ml of hemin stock solu-
tion and 1 ml of vitamin K1 working solution were added
to 1000 ml of distilled water) was autoclaved, cooled to
45°C, 50 ml of sterilized defibrinated sheep blood and the
suspension of P acnes (20 ml of medium, 2 ml of bacte-
rial suspension) were added, thoroughly mixed, poured
into a 90 mm sterile Petri dish to obtain the bacteria-
containing medium, and naturally dried on a sterile table.

Antibacterial activity detection: two holes with the
diameters of 3 mm were made on the medium, and then
fusidic acid cream and mupirocin ointment were added,
respectively. S. epidermidis was cultured in an aerobic
environment at 37°C for 24 h, and P acnes was cultured
for 48 h in an anaerobic environment. Subsequently, the
inhibition zone around each hole was observed, and the
diameter was recorded.

Statistical analysis

All data were analyzed by SPSS 21.0 software (IBM
Inc., USA). The measurement data were expressed as
mean + standard deviation. The clinical data between
groups were compared by the t test, and in vitro experi-
ments were subjected to the paired t test. The count data
were expressed as percentage. Intergroup comparisons
were performed by the y? test. P < 0.05 was considered
statistically significant.
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Results
Baseline clinical data

The treatment group consisted of 32 boys and 18 girls
aged 2-18 years old (14.78 +4.74) on average. There were
21 cases of folliculitis, 17 cases of purulent acne, 8 cases
of wound infection and 4 cases of paronychia. The con-
trol group comprised 31 boys and 19 girls aged 2-18 years
old, with the mean of (14.85 +4.79). There were 22 cases
of folliculitis, 16 cases of purulent acne, 9 cases of wound
infection and 3 cases of paronychia. The two groups had
similar baseline clinical data (p > 0.05).

ESAI scores before and after treatment

Before treatment, the two groups had similar EASI
scores (p = 0.947) (Table 1). After treatment, the scores
of both groups significantly decreased compared with
those before treatment (t = 30.804, 19.018, p < 0.001).
The treatment group had a significantly lower score than
that of the control group (p < 0.001), indicating that 2%
fusidic acid cream was superior to 2% mupirocin oint-
ment for relieving skin injury.

Itching scores before and after treatment

Before treatment, the two groups had similar itching
scores (p = 0.910) (Table 2). After treatment, the scores
of both groups significantly decreased compared with
those before treatment (t = 24.594, 12.680, p < 0.001).
The treatment group had a significantly lower score than
that of the control group (p < 0.001), suggesting that the
anti-itching effects of 2% fusidic acid cream surpassed
those of 2% mupirocin ointment.

Overall effective rates after two medication
courses

The overall effective rate of the treatment group
(96.00%) was slightly higher than that of the control
group (90.00%) (p = 0.240) (Table 3). However, the distri-

Table 1. ESAI scores before and after treatment

bution of therapeutic effects of the treatment group was
significantly better (p < 0.05).

Drug adverse reactions

The treatment group had 1 case of burning sensa-
tion, and the incidence rate of adverse reactions was
2.00%. The control group had 1 case of red rash and
2 cases of local burning sensation, and the incidence rate
was 6.00%. The adverse reactions were remitted without
additional therapy, and the two groups had similar inci-
dence rates (x*= 1.015, p = 0.307).

Inhibition zones for S. epidermidis

Both mupirocin ointment and fusidic acid cream had
clear inhibition zones for S. epidermidis, with similar di-
ameters (31.69 £7.12 mm vs. 31.78 +6.54 mm, t = 0.095,
p =0.925).

Inhibition zones for P acnes

On reinforced Brucella agar plates, only fusidic acid
cream had an obvious inhibition zone for P acnes, with
the diameter of 18.21 +4.14 mm. Thus, mupirocin oint-
ment barely inhibited the growth of P acnes.

Discussion

This study compared the effects of mupirocin oint-
ment and fusidic acid cream on the treatment of bacte-
rial skin diseases. Narayanan et al. reported that bacte-
rial skin diseases are mainly caused by staphylococcus
and streptococcus [14]. Mupirocin ointment is a broad-
spectrum antibiotic, with obvious effects on Streptococ-
cus viridians, S. epidermidis and Staphylococcus aureus
[15]. Nevertheless, the long-term effect of mupirocin oint-
ment is not obvious [16]. Fusidic acid, which belongs to
a non-broad-spectrum antibiotic, has evident antibacte-
rial activities against S. epidermidis and Corynebacterium
parvum [17]. It can penetrate the surface layer quickly to

Table 2. Itching scores before and after treatment

Group Before After t P-value Group Before After t P-value
Treatment (n =50) 10.13 +1.78 2.11+0.47 30.804 < 0.001 Treatment (n =50) 2.71+0.43 1.03+0.22 24.594 < 0.001
Control (n = 50) 10.09 £1.83 4.83 +0.69 19.018 < 0.001 Control (n = 50) 2.70£0.45 1.74+0.29 12680 < 0.001
t 0.066 23.038 t 0.114 13.792

P-value 0.947 < 0.001 P-value 0.910 < 0.001

Table 3. Distribution of therapeutic effects after two medication courses

Group Cured Markedly effective Effective Ineffective Overall effective rate
Treatment (n = 50) 31 (58.00) 11 (26.00) 6 (12.00) 2 (4.00) 48 (96.00)
Control (n = 50) 21 (42.00) 16 (32.00) 8 (16.00) 5 (10.00) 45 (90.00)

t 4.006 1.268 0.332 1.383 1.383

P-value 0.045 0.260 0.564 0.240 0.240
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remove bacteria, and has strong selectivity to S. aureus,
with a fast onset. Therefore, fusidic acid is an ideal drug
for treating bacterial skin infection [18].

We herein found that the EASI score and the degree
of itching were significantly different between the two
groups after treatment, being consistent with the find-
ings of the previous literature [19]. After two medication
courses, the total effective rate of the treatment group
was slightly higher than that of the control group, but
the difference was not statistically significant. In terms
of effect distribution, the cured rate of the treatment
group was significantly higher than that of the control
group. The results were basically in agreement with those
reported before [20]. Probably, fusidic acid had the ad-
vantage of a lower likelihood of developing resistance
than mupirocin, especially in long-term use [21]. More-
over, there was no significant difference in the incidence
rates of adverse reactions between treatment and con-
trol groups, and all of them were relieved by themselves.
Hence, fusidic acid cream had a better effect than mu-
pirocin ointment on the treatment of bacterial skin dis-
eases, also with high safety [22, 23].

We also verified by in vitro susceptibility test that fu-
sidic acid cream effectively inhibited S. epidermidis and
P acnes at the lesion, while mupirocin ointment only had
an inhibitory effect on S. epidermidis at the lesion. Pos-
sibly, mupirocin ointment had a strong inhibitory effect
on aerobic Gram-positive bacteria, but no effect on an-
aerobic bacteria [24, 25].

Conclusions

Compared with mupirocin ointment, fusidic acid
cream had a higher cured rate for bacterial skin diseases,
and better relieved pain and itching, with fewer adverse
reactions and higher safety. Hence, it is worthy of promo-
tion and application in clinical practice.

Acknowledgments

We thank all coauthors for their significant contribu-
tions to this study.

Funding

No external funding.

Ethical approval

This study has been approved by the ethics commit-
tee of our hospital, and written consent has been ob-
tained from the guardians of all children.

Conflict of interest

The authors declare no conflict of interest.

Advances in Dermatology and Allergology 1, February/2025

—_

N

w

o

~

(o]

O

10.

11.

12.

13.

14.

15.

16.

18.

References

. Balato A, Cacciapuoti S, Di Caprio R, et al. Human microbi-

ome: composition and role in inflammatory skin diseases.
Arch Immunol Ther Exp 2019; 67: 1-8.

. Mazzei R, Leonti M, Spadafora S, et al. A review of the an-

timicrobial potential of herbal drugs used in popular Ital-
jan medicine (1850s-1950s) to treat bacterial skin diseases.
J Ethnopharmacol 2020; 250: 112443.

. Xue Y, Zhou J, Xu BN, et al. Global burden of bacterial skin

diseases: a systematic analysis combined with sociodemo-
graphic index, 1990-2019. Front Med 2022; 9: 861115.

. Ito Y, Amagai M. Controlling skin microbiome as a new bac-

teriotherapy for inflammatory skin diseases. Inflamm Regen
2022; 42: 26.

. Yew YW, Kuan AH, George PP, et al. Prevalence and burden

of skin diseases among the elderly in Singapore: a 15-year
clinical cohort study. J Eur Acad Dermatol Venereol 2022; 36:
1648-59.

. Dallo M, Patel K, Hebert AA. Topical antibiotic treatment in

dermatology. Antibiotics 2023; 12: 188.

. Shu WJ, Yao XL, Chen ZY, et al. Pharmacological study and

clinical application of Ra-dix Bupleuri. J Guangxi Acad Sci
2017; 33: 268-73.

.LongJ, Ji W, Zhang D, et al. Bioactivities and structure — ac-

tivity relationships of fusidic acid derivatives: a review. Front
Pharmacol 2021; 12: 759220.

. O’Sullivan JN, Rea MC, Hill C, Ross RP. Protecting the outside:

biological tools to manipulate the skin microbiota. FEMS Mi-
crobiol Ecol 2020; 96: fiaa085.

Gangwar A, Kumar P, Singh R, Kush P. Recent advances in
mupirocin delivery strategies for the treatment of bacterial
skin and soft tissue infection. Future Pharmacol 2021; 1: 80-
103.

Russo F, Cioppa V, Cartocci A, et al. Exploring the relation-
ship between dermatology life quality index, eczema area
and severity index, and sleep numerical rating scale and
pruritus numerical rating scale in patients with atopic der-
matitis treated with dupilumab. Dermatitis 2023; 34: 440-4.
Tao R, Li R, Wang R. Skin microbiome alterations in sebor-
rheic dermatitis and dandruff: a systematic review. Exp Der-
matol 2021; 30: 1546-53.

Singal A, Lipner SR. A review of skin disease in military sol-
diers: challenges and potential solutions. Ann Med 2023;
55:2267425.

Narayanan V, Motlekar S, Kadhe G, Bhagat S. Efficacy and
safety of nadifloxacin for bacterial skin infections: results
from clinical and post-marketing studies. Dermatol Ther
(Heidelb) 2014; 4: 233-48.

Bonamonte D, De Marco A, Giuffrida R, et al. Topical antibi-
otics in the dermatological clinical practice: indications, ef-
ficacy, and adverse effects. Dermatol Ther 2020; 33: e13824.
Nochaiwong S, Ruengorn C, Noppakun K, et al. Comparative
effectiveness of local application of chlorhexidine gluconate,
mupirocin ointment, and normal saline for the prevention
of peritoneal dialysis-related infections (COSMO-PD trial):
a multicenter randomized, double-blind, controlled protocol.
Trials 2019; 20: 754.

. Sharma M, Malik G, Gulati D, et al. Formulation and evalu-

ation of fusidic acid based transferosome for burn wound
infection. Mater Today Proc 2022; 68: 836-41.

Wagas MK, Sadia H, Khan M, et al. Development and char-
acterization of niosomal gel of fusidic acid: in-vitro and ex-
vivo approaches. Des Monomers Polym 2022; 25: 165-74.

45



Junyi Xie, Min Li, Su Yang, Qing Dong

19.

20.

21.

22.

23.

24.

25.

46

Demessant-Flavigny AL, Connétable S, Kerob D, et al. Skin
microbiome dysbiosis and the role of Staphylococcus au-
reus in atopic dermatitis in adults and children: a narrative
review. J Eur Acad Dermatol Venereol 2023; 37: 3-17.

Heal C, Gorges H, Van Driel ML, et al. Antibiotic stewardship
in skin infections: a cross-sectional analysis of early-career
GP’s management of impetigo. BMJ Open 2019; 9: e031527.
Neri I, Del Giudice MM, Novelli A, et al. Ideal features of
topical antibiotic therapy for the treatment of impetigo:
an ltalian expert consensus report. Curr Ther Res 2023; 98:
100690.

Bandyopadhyay D. Topical antibacterials in dermatology.
Indian J Dermatol 2021; 66: 117-25.

Wiala A, Daschl SM, Stockinger T, et al. Oral fusidic acid for
the treatment of mild-to-moderate hidradenitis suppurativa.
Int ) Dermatol 2024; 63: 1205-11.

Blaskovich MA, Elliott AG, Kavanagh AM, et al. In vitro an-
timicrobial activity of acne drugs against skin-associated
bacteria. Sci Rep 2019; 9: 14658.

Swaney MH, Kalan LR. Living in your skin: microbes, mol-
ecules, and mechanisms. Infect Immun 2021; 89: e00695-20.

Advances in Dermatology and Allergology 1, February/2025



