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Chronic wounds are wounds where 
the normal healing process has been 
disrupted at one or more points in 

the phases of haemostasis, inflammation, 
proliferation, and remodelling. In these wounds, 
there is usually an underlying pathology, which 
produces a delay in the healing process. Some 
of the pathologies are infection, ischaemia, 
metabolic conditions, immunosuppression, and 
radiation (Leveriza-Oh and Phillips, 2012).

Wound infection can lead to the interruption 
of several processes along the wound 
healing pathway. Most community-acquired 
infections are caused by methicillin-resistant 
Staphylococcus aureus (MRSA) and 
beta-hemolytic streptococci. Initial antimicrobial 
choice is empiric and, in simple infections, 
should cover Staphylococcus spp. and 
Streptococcus spp (Ramakrishnan et al, 2015).

Bacteria can form a biofilm that goes 
unrecognised by host cells and is impermeable 
to most systemic and topical antimicrobials 
(Andrews et al, 2021). A biofilm develops when 
microorganisms adhere to and begin to grow 
on the surface of a wound. Bacteria within a 

biofilm secrete a glue-like matrix, which allows 
the biofilm to establish itself more completely 
on the wound and makes it more resistant 
to antimicrobial treatment and the patients’ 
immune system (Percival et al, 2015).

Bacteria also produce inflammatory mediators 
that inhibit the inflammatory phase and the 
epithelialisation phase of wound healing. 
Bacteria in an infected wound causes cell death, 
leading to an increase in the local inflammation 
response and prolonged acute inflammatory 
phase. The presence of necrotic tissue prevents 
the in-growth of new tissue. In addition, necrotic 
tissue also serves as a culture for bacterial 
proliferation, leading to a vicious pathologic cycle 
(Swezey, 2022).

With the increasing trend in the prevalence of 
microbial antibiotic resistance, the use of topical 
antimicrobials has become favoured for infected 
or open wounds healing by secondary intention. 
It is imperative for good clinical practices to 
help in minimising the possibility of bacteria 
developing resistance to antimicrobial therapies. 

To combat the antimicrobial resistance issue, 
a multimodal approach has been introduced, 
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known as antimicrobial stewardship (AMS) that 
focuses on prevention of infection and promotion 
of judicious use of antimicrobials, as well as 
improving the safety and quality of patient care 
(Fletcher et al, 2020). 

Mupirocin has a wide spectrum of activities 
against Gram-positive bacteria, including 
staphylococci and streptococci, and against certain 
Gram-negative bacteria, including Haemophilus 
influenzae and Neisseria gonorrhoeae (Roghmann 
et al, 2021), but is much less active against 
Gram-negative bacilli and anaerobes. Rode et al 
(1989) concluded that mupirocin, with its novel 
mode of action, lack of cross resistance with other 
antibiotics, active penetration through eschar, 
and in vivo efficacy, may play an important role in 
the future treatment of MRSA wound infections.  

In this report, we aim to describe a case 
series of six patients with simple skin and soft 
tissue infection and a chronic wound that were 
treated with mupirocin ointment as a topical 

antimicrobial at the Wound Care Clinic, Kuala 
Lumpur Hospital, Malaysia.

Methods
Patients attending the Wound Care Clinic, Kuala 
Lumpur Hospital were recruited by simple 
randomisation. Their wounds were assessed using 
the TIME concept (Dowsett and Newton, 2005), 
and were cleansed with non-toxic cleansers 
such as a topical disinfectant. If necessary, 
debridement/desloughing were performed. 
Mupirocin ointment (Supirocin ointment, 
Glenmark Pharmaceuticals (M) Sdn Bhd) was 
applied over the wound bed and covered with a 
low-adherent absorbent secondary dressing and 
crepe bandage. 

Patients were seen twice a week in the Wound 
Care Clinic during appointments for dressing, 
wound bed and wound healing assessment. 
Digital photography, wound assessment and 
measurement were documented during every 

Table 1. Summary of patient data

Patient Age Gender Comorbidities Wound size reduction (%)

1 50 Male Diabetes mellitus 30

2 33 Male Diabetes mellitus 90

3 40 Male Diabetes mellitus below the knee 
amputation

50

4 63 Female Diabetes mellitus, hypertension 50

5 61 Female Excision of a left frontal anaplastic 
astrocytom followed by surgical site 
infection

80

6 47 Male None known 100

Case 1. Diabetic foot ulcer (right foot)
	■ A 50-year-old Indian gentleman with underlying
	■ Comorbidities: diabetes mellitus (on an oral hypoglycemic agent)
	■  Treatment with mupirocin ointment for 4 weeks, there was a 30% reduction in wound size.

Day 1
Wound size: 7cm x 5cm

Day 21
Wound size: 5cm x 3cm

Day 27
Wound size: 5cm x 3cm
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visit for the period of the study. The study 
period was 2–4 weeks; however, we continued 
to monitor the wounds to assess the effect of 
wound bed preparation on healing.

Results
A total of six patients of aged 33 to 63 years old 

with various wounds, including diabetic foot 
ulcers and post-surgery wounds (≥10cm2 and 
≤100cm2) were randomly selected and assessed 
using the TIME concept. All patients completed 
the study within the study period and were 
included in the analysis. A summary of patient 
data can be found in Table 1. All six patients 

Case 3. Lateral ulcer (sole of left foot)
	■  A 40-year-old Malay gentleman with a previous below the knee amputation and diabetes
	■ Left lateral side ulcer of the sole since July 2020
	■ After 3 months of treatment with mupirocin ointment, there was a 50% reduction in wound size.

Day 1
Wound size: 5cm x 8cm

Day 7
Wound size: 4.5cm x 8cm

Day 12
Wound size: 4.5cm x 7cm

Day 26
Wound size: : 3.5cm x 6cm

Day 53
Wound size: 3cm x 5.5cm 

Day 90
Wound size: 2cm x 5cm

Case 2. Chronic wound (dorsum of the left foot)
	■ A 33-year-old Malay gentleman
	■ Comorbidities: diabetes mellitus, wound on the left dorsum of the foot present since 2019
	■ Treatment with mupirocin ointment for 4 weeks,  there was an 80% increase in healthy granulation tissue.

Day 1
Wound size: 7cm x 5cm

Day 38
Wound size: 5cm x 5cm

Day 43
Wound size: 4cm x 5cm
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showed improvement in terms of prevention of 
infection and biofilm and promotion of wound 
healing assessed using the TIME concept, with 1 
patient achieving wound closure within 4 weeks 
of treatment (Table1).  

Case 1
A 50-year-old Indian gentleman with diabetes 
mellitus was admitted with a left diabetic foot 
ulcer of 27 days’ duration. The patient underwent 
wound debridement after blisters and pus 
discharge presented over the lateral aspect of his 
left ankle in early November 2020. 

Following 4 weeks of treatment with 
mupirocin ointment, the wound had reduced 
in size from 7cm (length) x 5cm (width) to 
5cm (length) x 3cm (width) and increased 
granulation tissue was observed. The wound bed 
remained clean throughout the study (Case 1).

Case 2
A 33-year-old Malay gentleman with 

underlying diabetes mellitus presented with a 
chronic wound over the dorsum of his left foot 
following a motor vehicle accident in 2019. 
He had also sustained left foot compartment 
syndrome and underwent a fasciotomy in 2019. 
He had a split-thickness skin graft, but the skin 

graft became infected and the wound failed 
to close. 

The wound bed was clean following 4 weeks 
of treatment with mupirocin ointment, with 
20% healthy granulation tissue visible by day 12 
and up to 80% by day 43. The wound had 
reduced in size from 7cm (length) x 5cm (width) 
to 1cm (length) x 1cm (width) and healing had 
progressed well (Case 2).

Case 3
A 40-year-old Malay gentleman with underlying 
diabetes mellitus for the past 13 years 
underwent a below knee amputation in 2018. 
He presented with a lateral ulcer on the sole of 
his left foot, which had appeared between July 
and December 2020. Wound debridement was 
done once under the orthopaedic team and he 
was referred to the Wound Care Clinic for further 
ulcer management. 

Following application of the mupirocin 
ointment, an improvement was noted in terms 
of granulation tissue growth, reduction in wound 
size, and thinning of the wound edges. Initial 
wound size was 5cm (length) x 8cm (width); 
however, after 3 months of treatment with 
mupirocin ointment, the wound had reduced 
in size to 2cm (length) x 5cm (width), a 

Case 4.  Chronic wound dorsum of the left foot
	■  A 63-year-old woman with diabetes mellitus, hypertension and left foot necrotising fasciitis in 2012
	■ Chronic wound dorsum of the left foot since 2012
	■ Wound dressed and treated with mupirocin ointment, the wound had reduced in size to 2cm x 4cm by day 48.

Day 1
Wound size: 2.5cm x 6cm

Day 3
Wound size: 2cm x 6cm

Day 6
Wound size: 2cm x 5.5cm

Day 31
Wound size: 2cm x 5cm

Day 45
Wound size: 2cm x 4.5cm 

Day 48
Wound size: 2cm x 4cm
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Case 6
A 47-year-old gentleman with no known 
comorbidities underwent saucerization of a right 
mid-thigh carbuncle in July 2020. The wound 
healed significantly following treatment with 
mupirocin ointment and wound closure occurred 
after 4 weeks of treatment (Case 6).

Discussion
Increasing evidence has implicated biofilms in at 
least 70% of chronic infections in humans (Boisvert 
et al, 2016). Increasing antibacterial resistance, 
along with insufficient number of antibiotics being 
developed by the pharmaceutical industry, has 
made biofilm eradication strategies increasingly 
important  (World Health Organization, 2020). Ha 
et al (2008) performed a study on drug susceptible 
isolates of Staphylococcus aureus and allowed 
them to form biofilms in vitro. They found that 
topical mupirocin concentrations of 125 μg/ml 
could reduce Staphylococcus aureus biofilm mass 
by more than 90%.

A study done by Gilbert et al (1989) showed 
bacteriologic irradication rates were 97% (30 
of 31 patients) in the mupirocin-treated group, 
compared with 87% (27 of 31 patients) in the 
fusidic acid-treated group. Another study done by 
White et al (1989) showed Staphylococcus aureus 
and/or beta-haemolytic streptococci appeared 

total reduction of 50% (Case 3). Offloading 
the affected foot was advised and callus 
debridement was regularly performed.

Case 4
A 63-year-old lady with underlying diabetes 

mellitus and hypertension had necrotising 
fasciitis of her left foot in 2012 when 
debridement was performed. Post-necrotising 
fasciitis, she had a chronic wound at the dorsum 
of the left foot. 

Following treatment with mupirocin 
ointment, the wound reduced in size and 
increased epithelialisation was observed by 
day 31 (Case 4).

Case 5
A 61-year-old lady had an underlying left frontal 
anaplastic astrocytoma tumour, which was 
removed by excision surgery in June 2016. This 
was complicated by a surgical site infection (SSI), 
post-surgery. The last wound debridement for 
the SSI was done in September 2017, after which 
she was free of infection. 

She first presented to our clinic in March 2020 
with pus discharge from the scalp at the surgical 
site. The scalp infection significantly improved 
following 15 weeks of treatment with mupirocin 
ointment (Case 5).

Case 5. Surgical site infection post tumour excision 
	■  A 61-year-old women, who underwent tumour excision for a left frontal anaplastic astrocytom
	■ Presented with pus discharge from the scalp at the previous surgical site.
	■ Treatment with mupirocin ointment, the scalp infection significantly improved approximately 80%.

Day 1
Wound size: 7cm x5cm

Day 21
Wound size: 3cm x2cm

Day 49
Wound size: 2cm x 2cm

Day 65
Wound size: 1cm x1cm

Day 86
Wound size: 1cm x1cm 

Day 107
Wound size: 1cm x1cm
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to be eliminated significantly in more patients 
treated with mupirocin (96%) compared with 
those treated with sodium fusidate (88%; p=0.03).

When treatment with topical mupirocin was 
compared with oral antibiotics in skin infections in 
general practice, mupirocin ointment cured 86% 
and improved 13% (Villiger et al, 1986). This was 
significantly better than erythromycin (47% cured, 
26% improved) and similar to flucloxacillin (76% 
cured, 23% improved).

Conclusion
In this study, all six patients showed 
improvement in terms of prevention of infection 
and biofilms and promotion of wound healing 
by reduction in the bacterial bioburden. Out of 
six patients, only one achieved wound closure 
within four weeks of treatment, the others had a 
reduction in wound size, an increase granulation 
tissue and no signs of infection. Hence, it can be 
suggested that topical antimicrobial mupirocin 
ointment helps to promote wound healing and 
treats wound infection. 
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Case 6. Saucerization of right mid-thigh carbuncle 
	■  A 47-year-old man with no known medical illness
	■ Saucerization of a right mid-thigh carbuncle was carried out
	■ Complete closure occurred after 4 weeks of treatment with mupirocin ointment.

Day 1
Wound size: 8cm x 8cm

Day 24
Wound size: 4.5cm x 6cm

Day 27
Wound size: 4cm x 5.5cm

Day 34
Wound size: 4cm x 5cm

Day 37
Wound size: 4cm x 4cm 

Day 53
Wound size: Closed
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