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Abstract

Background Wound healing is crucial for maintaining healthy skin and preventing complications. Topical
administration is a preferred method for delivering therapeutic medicines at the surgery site, as it is simple, affordable,
and does not result in systemic harm or antibiotic resistance. Moxifloxacin (MXF), a broad-spectrum antibiotic with
anti-inflammatory effects, seems to be effective against bacteria and accelerates wound healing. This study aims to
determine the therapeutic effect of topical MXF on wound healing after therapeutic laparoscopy.

Methods This double-blind clinical trial involved 80 patients with therapeutic laparoscopy-induced wounds,
randomly assigned to either 0.5% MXF cream or placebo, 24 h after surgery. The primary outcome was wound healing
assessment using the REEDA index. Patients were followed by 1, 3, and 5 days of inclusion.

Results Of the 80 study participants included, 50 were women (62.5%), with the mean (SD) age of the participants
being 49.5 (19.8) years in the MXF group and 45.8 (17.8) years in the control group. The severity of redness, oedema,
and discharge in the MXF group was significantly lower on the first, third, and fifth days of treatment. The case group
showed a significant decrease in ecchymosis from the third day of treatment compared to the control group, and no
significant difference was observed in wound approximation rate. Hence, topical MXF therapy yielded a significant
decrease in REEDA index MXF (P-Value <0.0001). No treatment-related serious adverse events occurred in the MXF
group vs. the comparator group.

Conclusions The results of the current clinical trial demonstrated that the use of topical MXF could be a potential
option to expedite therapeutic laparoscopy-induced wound healing by reducing redness, oedema, ecchymosis, and
discharge with a satisfactory safety profile.

Trial registration IRCT20181208041882N5, 25/10/2021 (https://en.irct.ir/trial/46768).
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Background

A wound harms the structure and function of the skin [1].
Healthy skin defends against environmental elements. As
a result, after tissue damage, an appropriate wound-heal-
ing process is crucial. Surgical wounds are categorized as
sensory wounds, typically healing over time. Infection at
the surgical site is described as a sudden surface infection
that expands within the first 30 days following surgery.
The process of healing a wound undergoes the following
stages: hemostasis, inflammation, migration, prolifera-
tion, and maturation [2-5].

A vital aspect of post-surgery rehabilitation is taking
excellent care of surgical wounds. After surgery, wound
care ought to help the wound heal quickly, as well as
minimize interruption and prevent complications for
patients to experience the best functional and cosmetic
outcomes [5]. Wound healing takes longer as people get
older because of decreased blood flow, a lowered inflam-
matory response, and an increased prevalence of chronic
conditions like diabetes mellitus [6].

Unhealed wounds are a significant global health prob-
lem. The prevalence of wound issues is associated with
demographic factors and the healthcare system. About
1 to 1.5% of people in wealthy countries experience
wounds, accounting for 2 to 4% of their overall healthcare
expenses. Taking care of the wound before it worsens can
significantly lower the cost of treatment for patients with
wound issues [7].

The absence of bacteria at the wound site is vital for
effective wound healing, hence, it is crucial to include
a proper antimicrobial agent in a wound dressing [8].
Escherichia coli (E. coli), Pseudomonas aeruginosa, and
Staphylococcus aureus are the most well-known agents
responsible for aggravating wound injury [9, 10]. Due to
its simplicity and affordability, topical administration is a
preferred way of delivering therapeutic medicines at the
site of operation. This method of drug administration
seeks to achieve the necessary concentration and efficacy
at the targeted spot [11]. Additionally, studies indicate
that topical use of antibiotics does not result in systemic
harm or the emergence of antibiotic resistance [12].

When given directly to the wound, the broad-spectrum
antibiotic MXF, a member of the fluoroquinolone fam-
ily, is particularly efficient against bacteria. According
to research on burn-induced wounds, 0.1% topical MXF
reduces inflammation, boosts angiogenesis, and pro-
motes tissue granulation to speed up wound healing [13—
15]. MXF produces a good concentration and penetrates
muscular tissue, fat, subcutaneous tissue, and inflamma-
tory fluid effectively [16].

This study was conducted to determine the impact of
topical MXF on wound healing brought on by therapeu-
tic laparoscopy surgery, taking into account the data on
the effect of MXF on the acceleration of wound healing,
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the physiological problems of the wound, and the aes-
thetic problems of the damaged skin.

Materials and methods

This was a randomized double-blind controlled clini-
cal trial (IRCT20181208041882N5) aimed to assess the
effect of topical MXF cream on therapeutic laparoscopy-
induced wound healing in patients with non-perforated
appendicitis between 22 November 2021 and 16 May
2022. The study protocol followed the Helsinki Declara-
tion of 1975, revised in 2013. In addition, the medicine
used in this project does not have any serious or dan-
gerous side effects, and the patient is not charged more
than the usual costs. The study was approved by the ethi-
cal committee of Shahid Sadoughi University of Medical
Sciences of Yazd (IR.SSUMEDICINE.REC.1398.080).
All study cases were selected from the patients who were
referred to the surgery department, Shahid Sadoughi
Hospital. Patients over 18 of both sexes who received
therapeutic laparoscopy surgery without known allergy
to Fluoroquinolones were included. If any of the follow-
ing criteria were present, the patient would be excluded:
patients with a history of heart problems such as brady-
cardia or myocardial infarction (MI), diabetes mellitus,
kidney and liver disorders, rheumatoid arthritis, a history
of seizures, and those who were unwilling to enter the
study.

Preparation of topical MXF

The oil-in-water cream consisted of triethanolamine,
glycerin, propylene glycol, and water as the aqueous
phase and stearic acid and petroleum jelly as the oil
phase. 0.5% MXF cream was prepared after dissolving
0.5 g MXF powder in aqueous phase and gently mixing
at 70 °C for 5 min with the oil phase to form a 100 ml
homogeneous dispersion. Placebo cream was prepared
with a similar formulation without MXF. About 30 g of
each cream was filled into the tubes and stored at 2-8 °C.

Randomization and blinding
Six hours after the surgery, patients received an extensive
examination of the study wound and overall health sta-
tus. Eligible wounds were randomly split into two groups,
given 0.5% MXF or control using a random number table.
The first dose of the cream was administered by the
nursing staff. All patients were self-instructed to apply
the topical cream in their study group three times each
day. The wounds were assessed on the 1st, 3rd, and 5th
days after the operation. To ensure that the non-pharma-
cological measures used by the two groups were equiv-
alent, the patients were taught non-pharmacological
measures like caring for and cleansing the wound. Note
that neither the patient nor the nurse applying the cover-
ing is aware of the sort of topical ointment being used.
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Oral antibiotics were used as prophylaxis by patients in
both groups.

Data collection and outcome measures

We retrieved patient data from the file, including age,
sex, underlying illnesses, and medications. Along with
the first evaluation at the start of the treatment, the
wound’s severity was also evaluated on the first, third,
and fifth days, depending on factors associated with the
wound. Using the REEDA index, which rates the wound’s
redness (hyperaemia), oedema, ecchymosis, discharge,
and approximation of the wound edges (coaptation) to
determine how quickly the wound is healing. The faster
the wound heals, the lower the combined score of these
five markers [17].

Sample size calculation

Considering the significance level of 5%, the test power
of 80%, and the standard deviation of the REEDA index
(§=0.75) from the previous study [17], to achieve a sig-
nificant difference of at least 0.5 units in the mean dif-
ferences of REEDA score in the intervention group
compared to the control, a number of 36 people in each
group is needed using the following sample size eq:
N=(Zy o+ Zp)* 257/(X,-X,)".

Statistical analysis

Data were gathered, entered into the SPSS 23 software
program, and reported using percentages, means, and
standard deviations for frequency distribution indicators.
For quantitative variables, the Mann-Whitney U test was
employed if the data distribution was non-normal, and
the chi-squaredtest was used for qualitative variables. A
significance limit of less than 0.05 was taken into consid-
eration in every case.

Results

During the study period, 104 patients were screened for
eligibility. Of the 94 patients recruited in the interven-
tion, 14 patients were excluded; 9 because of ignoring the
completion of the therapy and 5 because of discontinued
intervention, leaving 80 patients (40 in each group) for
analysis (Fig. 1). There was no significant difference in the
demographic characteristics of the patients enrolled in
the two groups. Of the 80 patients enrolled in the study,
40 (50%) were women, while the remainder were men.
The patient’s average age was 47.69+18.83 years, with a
range of 18 to 87 years (Table 1).

The response rate to the MXF or placebo creams in the
treatment groups is presented in Table 2. One day fol-
lowing therapeutic interventions, a significant reduction
was seen in all parameters of the REEDA score except
ecchymosis. Significant decreases in REEDA score from
amean+SD of 3.65+2.35to 1.8+ 1.3 and 1.18 + 1.06 were
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seen on days 3 and 5 of MXF application, respectively
(P-Value < 0.0001).

On the first day after treatment, most patients (90%)
in the control group exhibited redness within or beyond
0.5 cm of the incision. In contrast, 45% of those who
received MXF had redness within 0.25 cm of the incision,
and 40% had none at all on the first following day. On the
3rd day, 80% of patients in the MXF group had no red-
ness compared to 17.5% in the control group. Only 35%
of patients in the control group had no redness 5 days
after treatment, compared to 90% of patients in the MXF
group.

About 65% of the participants first experienced
oedema, and there was no noticeable difference between
the MXF and control groups (P-Value=0.599) at the
beginning of treatment. Three days post-therapy, the
MXF group showed 82.5% no oedema, compared to
57.5% in the control groups. Compared to 82.5% of
patients in the MXF group, 62.5% of patients in the con-
trol group had no oedema 5 days after treatment.

Nearly half of the participants in both the MXF group
(55%) and the control group (42.5%) had no bruises one
day after therapy. However, the MXF group showed a
slight improvement. The vast majority of patients (80%)
in the MXF group did not have ecchymosis 3 days post-
therapy, although 50% of patients in the control group
did. Additionally, the rate of severe ecchymosis in the
MXF group was 0%, whereas 15% of patients who
received a control got severe ecchymosis. The majority of
the MXF group’s patients (80%) did not have any ecchy-
mosis five days after surgery, although just half of the
control group’s patients did not.

When it came to incidents involving discharge, there
was no statistically significant difference between the
MXF and control groups at the beginning of treatment
(P-Value =0.605). Discharges were present at the wound
site in 90% of patients receiving MXF and 100% of
patients receiving control cream.

Additionally, almost all of the discharges were puru-
lent and bloody. The amount of bloody and purulent
discharges decreased to 2.5%, and 62.5% of patients in
the MXF group had no discharges one day post-therapy,
while only 5% of patients in the control group had no dis-
charges, and the type of discharges had barely changed
since the start of the treatment. In the MXF group, dis-
charges were presented 3 days after therapy in 22.5%
of patients, but in the control group, 77.5% of patients
continued to suffer from wound discharges. About 80%
of the MXF group’s patients had no discharges five days
after therapy, but 60% of the control group’s patients still
had some.

In both groups, the rate of approximation of the wound
at the start of treatment was the same, and 68.8% of the
patients had partial closures, meaning the gap between
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Fig. 1 The consort diagram of the trial of MXF vs. placebo

the two sides of the wound was smaller than 3 mm. Addi-
tionally, none of the wounds has fully healed. In terms of
wound closure at the start of treatment, there was no sig-
nificant difference between the two groups, as indicated
by P-Value =0.434.

92.5% of the MXF group and 97.5% of the control
group had open wounds on the first postoperative day.
On the third day following therapy, open wounds were
present in 50% of the MXF patients and 32.5% of the con-
trol patients. Most surgical wounds were closed by day
five (61.3%), 67.5% in the MXF group compared to 55%
in the control group. 5% of the lesions in each group did
not heal completely, allowing the subcutaneous tissues to
separate.

On the first, third, and fifth days of therapy, the wound
clustered in a similar. They had P-Value of 0.203, 0.123,

Analysed (n=40)

and 0.285, respectively to support it. As a result, the
two groups’ wound-healing processes were quite similar
(Table 2; Fig. 2).

No adverse effects in the form of itching and scaling
were observed in participants who were treated with
each of the interventions. None of the patients required
redo surgery during the next 3 months.

Discussion

Topical antibiotics are not generally recommended for
the prevention of surgical site infections, and the drug
concentrations for surgical incision sites are not well
established. We must continuously assess the wound
healing process under various circumstances to provide
better care and a better understanding of the injured tis-
sues. In an intricate physiological natural process, the
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Table 1 Patients demographic and baseline characteristics
Characteristics No. (%) of patients P-Value
Moxifloxacin (n=40) Control (n=40)

Age, mean (SD), year 495 (19.8) 45.8(17.8) 0.387
Women 23(57.5) 17 (42.5) 0.183
BMI, mean (SD), kg/m? 25.66 (3.72) 26.31(2.98) 0.783
Concurrent comorbidities

Hypertension 4(10.0) 4(10.0) 0.110

Hypothyroidism 3(7.5) 1(2.5)

Migraine 0(0.0) 2 (5.0
Smoking, yes 8(20.0) 10 (25.0) 0.442
No. (%) of antibiotics category prescribed after surgery

Cephalosporin 30 (75.0) 22 (55.0) 0.197

Cephalosporin+ nitroimidazole 7(17.5) 9(22.5)

Lincomycin +fluoroquinolone 0(0.0) 2 (5.0)

Fluoroquinolone + nitroimidazole 0(0.0) 1(2.5)

Penicillin + Macrolides 0(0.0) 1(2.5)

Fluoroquinolone 0(0.0) 1(2.5)

Cephalosporin + Lincomycin 1(2.5) 0(0.0)

Lincomycin 0(0.0) 1(2.5)

Cephalosporin + Penicillin 1(2.5) 1(2.5)

fluoroquinolone + Lincomycin 1(2.5) 1(2.5)

macrolides + Nitroimidazole 0(0.0) 1(2.5)

inflammatory pattern of the healing process begins with
the release of inflammatory cells (neutrophils) to elimi-
nate the damaged cells. After the inflammatory phase,
mononuclear immune cells travel to the site of the wound
to start the regeneration and cell-proliferation phase. To
promote wound healing quickly with the least amount
of pain, discomfort, and scarring, wound care should be
administered effectively [13].

Since topical antibiotics are thought to stop infection
at the surgical site, they are frequently applied to wounds
following surgery. It is thought that applying antibiot-
ics topically provides a benefit over swallowing them or
administering them intravenously. Topical antibiotics
have fewer potential side effects, like nausea and diar-
rhea, as they only affect the areas of the body that they
are applied to. Antibiotic resistance is another factor that
topical antibiotics are thought to mitigate. However, they
can potentially have adverse effects, the most frequent
of which is allergic skin reactions (contact dermatitis),
which can result in redness, itching, and discomfort in
the area where the topical antibiotic is applied.

The efficacy of 0.5% erythromycin prophylaxis in ocu-
lofacial plastic surgery was evaluated in a recent trial.
The results showed the rate of surgical site infections was
less in the erythromycin group, while the rate of wound
dehiscence was the same as the placebo group [18]. The
efficacy of gentamicin ointment versus petrolatum for
the prevention of suppurative chondritis revealed no sig-
nificant difference between the use of either intervention
[19]. The results of putting ointment on a surgical wound

before occlusive dressing on 778 patients with 1801
surgical wounds indicated no significant differences in
wound infection, scar, hemorrhage, and dehiscence [20].
Application of a single dose of topical chlorampheni-
col to sutured wounds in surgery reduced the incidence
of infection [21]. The result of a systematic review and
meta-analysis in 2024 showed that no clinical benefits
were found when topical antibiotic agents were used [22].

MXE, as a fluoroquinolone-class broad-spectrum syn-
thetic antibiotic, penetrates well into muscle, fat, subcu-
taneous tissue, and inflammatory fluids and produces a
sufficient concentration due to its molecular structure.
Patients with diabetic foot infections, which are among
the infections that are resistant to antibiotics, respond
well to MXF treatment, as MXF was highly available in
extravascular tissues after parental MXF therapy [13,
16]. In addition, previous studies indicated that topical
MXF reduces inflammation, boosts angiogenesis, and
promotes tissue granulation [13—15], which helps MXF
to speed up wound healing along with its antimicrobial
properties.

According to Schwartz’s Principles of Surgery [23],
patients should receive each of cefazolin, vancomycin,
or clindamycin +aminoglycoside, aztreonem, or fluoro-
quinolone, or metronidazole + aminoglycoside or fluoro-
quinolone as prophylactic antibiotic after non-perforated
appendicitis surgery.

As the data on topical moxifloxacin is limited in
humans, it was not ethical to deprive patients of prophy-
lactic antibiotics, so the current study was conducted
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Fig. 2 A, Pretreatment. B, Posttreatment, showing comparison of wound therapeutic laparoscopy induced wound healing on day 3 of MXF application

in matched groups considering antibiotics after the
operations.

Considering that, topical medications can be a good
alternative for therapy by lowering the dose, limiting side
effects, and also cost, there is currently no topical medi-
cation that is acceptable and effective for accelerating
wound healing. As well as evidence supporting MXF’s
ability to do so, the current investigation acted as a clini-
cal trial to examine the impact of MXF on surgical wound
healing using the REEDA criteria [17]. Safety and efficacy
of Lecoxen vs. vaseline cream on the cesarean wound
healing were evaluated recently. The results showed a
significant improvement in the REEDA score in terms
of vascularization, pigmentation, flexibility, and height
[24]. According to the study’s findings, the MXF group
had considerably less redness, oedema, and discharge on
the first, third, and fifth days than the control group. The
quantity of ecchymosis was similar in both groups on the
first day, however, the MXF group showed less ecchy-
mosis on the third and fifth days. Even though the MXF
group showed a better improvement in the approxima-
tion of the wound edges, there was no difference in the
rates of approximation of the wound edges between the
two groups at any of the timeframes under study. Overall,
both daily and during treatment, the evaluated parame-
ters (REEDA) showed a higher decline in the MXF group,
demonstrating the drug’s significant impact on the heal-
ing of surgical wounds.

A survey of scientific literature revealed that there
has been very little research on the efficiency of topical
MXE. Additionally, studies on animals are frequently the
only ones to test MXF efficiency in healing wounds. The
effectiveness of topical MXF over mupirocin, linezolid,
and gentamicin in treating MRSA and Pseudomonas
wound infections was demonstrated by Jacobsen et al.
in an animal model in 2011 [13]. MXF treatment is ben-
eficial in decreasing inflammation brought on by lung
contamination with inactivated Streptococcus pneu-
moniae and Pseudomonas bacteria, according to research
by Kristoff et al. This study demonstrated that MXF has

anti-inflammatory capabilities in addition to its antibac-
terial properties. All inflammatory cells, neutrophils, and
inflammatory mediators like IL1 and IL17A were con-
siderably reduced in the lungs of treated mice [15]. In
the current study, the wound’s reduction in redness and
oedema strongly suggests that MXF has anti-inflamma-
tory properties.

The prepared triple-component nanocomposite (chi-
tosan-silver-sericin) films loaded with MXF indicated
remarkable wound healing functions with successful
fibrosis, collagen reorganization, neovascularization, and
mild epidermal regeneration after 7 days of treatment
with no silver ions detection in animal’s blood, according
to Shah et al. that working on wound healing and anti-
bacterial potential against MRSA [25].

The majority of investigations on MXF effects on
wound healing in humans focus on corneal repair. MXF
can decrease TGFf (Transforming growth factor beta) by
separating fibroblasts from myofibroblasts, which is a key
element in corneal wound healing, according to a study
by Chen et al. that evaluated the effects of 0.5% eye drops
[26]. Even though the patients in the Devrajani et al. trial
(2017) had a variety of underlying conditions, including
hypertension, diabetes, and IHD, the diabetic foot ulcers
on average improved by 84% after 14 days of intrave-
nous or oral MXF treatment. Additionally, younger age
was linked to a faster rate of wound healing [27]. In a
study on MXF-loaded electrospun polymeric composite
nanofibers-based wound dressing for enhanced antibac-
terial activity and healing efficacy, Hameeda et al. found
that MXF-loaded nanofibers demonstrated better stabil-
ity, antimicrobial activity against S. aureus, E. coli, and P.
aeruginosa, as well as wound healing efficacy when com-
pared to blank nanofibers. CS-PEO polymeric composite
with MXF loading may therefore be a promising wound
dressing for the efficient repair of injured skin [4].

Notably, the hospital’s treatment committees have
approved several antibiotic options. Based on the
patient’s conditions and the clinical team’s judgment,
an appropriate option was selected for each patient
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to prevent postoperative infection. No significant dif-
ferences in the type of antibiotic used were observed
between the two groups, indicating that the choice of
antibiotic may not influence wound healing outcomes.

It is important to note that the absence of microbial
culture analysis, a short-term follow-up period, and the
opportunity for comparison were the limitations of our
study. Although the findings of the current study were
interesting, future multicenter studies with a larger popu-
lation should be conducted to confirm the results of this
study.

Conclusion

Taking all of the above into account, it was demonstrated
by the outcomes of this study and previous investigations
that MXF can be a potential option to accelerate the heal-
ing of therapeutic laparoscopy-induced wounds. One
of the advantages of the present study was that the two
patient groups were comparable in terms of age and sex,
and patients with underlying illnesses that might have
acted as confounding factors in the wound-healing pro-
cess were eliminated from the study. For future studies, it
is recommended to explore the optimal dosage and dura-
tion of MXF in wound healing in a larger sample size and
include microbiological cultures to provide stronger evi-
dence for MXF’s antimicrobial efficacy.

Acknowledgements
Not applicable.

Author contributions

BH. FS, and SK. were involved in the conception and design of the study. V.R.
prepared the moxifloxacin and placebo creams. SK., A.B, and A.Z. evaluated
the patients and collected the data. B.H., F.S, and FH. analyzed the data

and drafted the first manuscript. All authors read and approved the final
manuscript.

Funding

The manuscript was financially supported by a grant from the Research and
Technology Department of Shahid Sadoughi University of Medical Sciences
(grant number: 263), Yazd, Iran. The sponsor took part in the design of the
study and approved the final version of the manuscript.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This study received the Ethics ID (IR.SSU.MEDICINE.REC.1398.080) by the
Ethics Committee of Shahid Sadoughi University of Medical Sciences.

This study was also approved in the Iranian Registry of Clinical Trials
(IRCT20181208041882N5). Written informed consent was obtained for every
participant before administration of any study intervention. The participants
did not receive a monetary stipend. All methods were carried out following
relevant guidelines and regulations or the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Page 8 of 9

Received: 29 July 2024 / Accepted: 23 April 2025
Published online: 06 May 2025

References

1. Sorg H, Tilkorn DJ, Hager S, Hauser J, Mirastschijski U. Skin wound heal-
ing: an update on the current knowledge and concepts. Eur Surg Res.
2017;58(1-2):81-94.

2. Karppinen S-M, Heljasvaara R, Gullberg D, Tasanen K, Pihlajaniemi T. Toward
Understanding scarless skin wound healing and pathological scarring.
F1000Research. 2019:8.

3. Pormohammad A, Monych NK, Ghosh S, Turner DL, Turner RJ. Nanomaterials
in wound healing and infection control. Antibiotics. 2021;10(5):473.

4. Hameed M, Rasul A, Nazir A, Yousaf AM, Hussain T, Khan IU, et al. Moxiflox-
acin-loaded electrospun polymeric composite nanofibers-based wound
dressing for enhanced antibacterial activity and healing efficacy. Int J Polym
Mater Polym Biomaterials. 2021;70(17):1271-9.

5. Milne J. Managing surgical wound care: review of leukomed control dress-
ings. Br J Nurs. 2016;25(6):534-43.

6. Walton EW. Topical phytochemicals: applications for wound healing. Adv Skin
Wound Care. 2014;27(7):328-32.

7. Gottrup F.Trends in surgical wound healing. Scand J Surg. 2008;97(3):220-5.

8. Jin SG, Kim KS, Yousaf AM, Kim DW, Jang SW, Son M-W, et al. Mechanical
properties and in vivo healing evaluation of a novel Centella asiatica-loaded
hydrocolloid wound dressing. Int J Pharm. 2015;490(1-2):240-7.

9. SerraR, Grande R, Butrico L, Rossi A, Settimio UF, Caroleo B, et al. Chronic
wound infections: the role of Pseudomonas aeruginosa and Staphylococcus
aureus. Expert Rev anti-infective Therapy. 2015;13(5):605-13.

10. Wilkinson JM, Cavanagh HM. Antibacterial activity of 13 honeys against
Escherichia coli and Pseudomonas aeruginosa. J Med Food. 2005;8(1):100-3.

11. Singh Malik D, Mital N, Kaur G. Topical drug delivery systems: a patent review.
Expert Opin Ther Pat. 2016;26(2):213-28.

12. McGee DH, Holt WF, Kastner PR, Rice RL. Safety of Moxifloxacin as shown in
animal and in vitro studies. Surv Ophthalmol. 2005;50(6):546-54.

13. Jacobsen F, Fisahn C, Sorkin M, Thiele |, Hirsch T, Stricker |, et al. Efficacy of
topically delivered Moxifloxacin against wound infection by Pseudomonas
aeruginosa and methicillin-resistant Staphylococcus aureus. Antimicrob
Agents Chemother. 2011;55(5):2325-34.

14. Donnarumma G, Paoletti |, Buommino E, lovene MR, Tudisco L, Cozza V, et al.
Anti-inflammatory effects of Moxifloxacin and human -defensin 2 associa-
tion in human lung epithelial cell line (A549) stimulated with lipopolysaccha-
ride. Peptides. 2007;28(12):2286-92.

15. Beisswenger C, Honecker A, Kamyschnikow A, Bischoff M, Tschernig T, Bals R.
Moxifloxacin modulates inflammation during murine pneumonia. Respir Res.
2014;15(1):1-10.

16. Bogner JR, Kutaiman A, Esguerra-Alcalen M, Heldner S, Arvis P. Moxifloxacin
in complicated skin and skin structure infections (cSSSIs): A prospec-
tive, international, non-interventional, observational study. Adv Therapy.
2013;30:630-43.

17. Alvarenga MB, Francisco AA, Oliveira SMJVd S, FMBd, Shimoda GT, Damiani
LP. Episiotomy healing assessment: redness, oedema, ecchymosis, discharge,
approximation (REEDA) scale reliability. Rev Latinoam Enferm. 2015;23:162-8.

18.  Ashraf DC, Idowu OO, Wang Q, YeEun T, Copperman TS, Tanaboonyawat S, et
al. The role of topical antibiotic prophylaxis in oculofacial plastic surgery: a
randomized controlled study. Ophthalmology. 2020;127(12):1747-54.

19.  Campbell RM, Perlis CS, Fisher E, Gloster HM Jr. Gentamicin ointment
versus petrolatum for management of auricular wounds. Dermatol Surg.
2005;31(6):664-9.

20. Dixon AJ, Dixon MP,. Dixon JB. Randomized clinical trial of the effect of
applying ointment to surgical wounds before occlusive dressing. J Br Surg.
2006,93(8):937-43.

21, Heal CF, Buettner PG, Cruickshank R, Graham D, Browning S, Pendergast J et
al. Does single application of topical Chloramphenicol to high risk sutured
wounds reduce incidence of wound infection after minor surgery? Prospec-
tive randomised placebo controlled double blind trial. BMJ. 2009;338.

22, Lin W-L, Wu L-M, Nguyen T-H-Y, Lin Y-H, Chen C-J, Huang W-T, et al. Topical
antibiotic prophylaxis for preventing surgical site infections of clean wounds:
a systematic review and meta-analysis. Surg Infect. 2024;25(1):32-8.

23. Haisley K, Hunter J. Schwartz's Principles of Surgery. 2019.

24. Tinelli A, Gustapane S, Licchelli M, Doria G, Panese G, Schinzari C, et al. Safety
and efficacy of lecoxen cream on the wound healing and Scar of Cesarean



Heydari et al. BMC Surgery (2025) 25:198

section: A prospective observational clinical trial. Clin Exp Obstet Gynecol.
2024;51(7):165.

25. Shah A, Buabeid MA, Arafa E-SA, Hussain |, Li L, Murtaza G. The wound healing
and antibacterial potential of triple-component nanocomposite (chitosan-
silver-sericin) films loaded with Moxifloxacin. Int J Pharm. 2019;564:22-38.

26. ChenT, Chang S, Wang T. Moxifloxacin modifies corneal fibroblast-to-myofi-
broblast differentiation. Br J Pharmacol. 2013;168(6):1341-54.

27. Devrajani BR, Raza S, Khushik R, Shah SZA, Mari S, Laghari S, et al. Treatment
of diabetic foot infections: a prospective study highlighting the efficacy and
safety of Moxifloxacin. J Endocrinol Metabolism. 2018,8(2-3):32-6.

Page 9 of 9

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Efficacy of topical moxifloxacin on therapeutic laparoscopy-induced wound healing: a double-blind, randomized clinical trial
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Preparation of topical MXF
	﻿Randomization and blinding
	﻿Data collection and outcome measures
	﻿Sample size calculation
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


