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ABSTRACT

Background: Concern over antibiotic resistance in acne vulgaris patients has lately surfaced worldwide, especially in
India. Although Cutibacterium acnes has been shown to be capable of forming biofilm, its involvement in acne vulgaris
remains unclear and contentious.

Aim: The purpose of this study was to evaluate Cutibacterium acnes capacity to build biofilm and any possible
relationships with antibiotic resistance.

Methods: 176 individuals with acne vulgaris who presented to the Institute during the designated study period were
evaluated in this study. The collected samples underwent biofilm testing using the microtiter plate assay and analysed
using MALDI-TOF-MS (Matrix-Assisted Laser Desorption Ionization Time of Flight Mass Spectrometry).

Results: According to the study, 43.1% (n=38) of the samples included C. acnes. The most resistant antibiotics were
azithromycin, clindamycin, ampicillin, doxycycline, and minocycline, which were found in 73.7%, 65.8%, 15.8%, 31.6%,
and 5.3% of patients, respectively. While 63.2% of C. acnes exhibited a limited ability to build biofilms, 37% of the
isolates showed resistance to at least two antibiotics. Over 60% of the isolates exhibited a limited ability to produce
biofilm and resistance to at least two different antibiotic classes.

Conclusion: Based on a number of variables, the current study finds that although C. acnes may produce biofilms, its
effectiveness against antibiotic resistance may be deemed low. Alternative processes that might result in antibiotic
resistance, such as genetic or metabolic plasticity, must be taken into account.
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INTRODUCTION

Acne vulgaris is a prevalent ailment that impacts around 9% of the global population, placing a substantial strain on the
healthcare system worldwide. Cutibacterium acnes, the primary pathogen linked to acne vulgaris, is essential for
preserving the equilibrium of the skin microbiota, which ultimately contributes to the development of chronic
inflammatory skin diseases.!

The primary treatment method for acne vulgaris in recent decades has been the availability of oral and topical antibiotics.

However, the widespread and careless use of antibiotics has often led to the formation of antibiotic-resistant strains of
Candida vulgaris, which has presented a serious obstacle to the existing treatment regimens.>

Biofilms, which are organized collections of bacterial cells, may contribute to the development of antibiotic resistance in
Candida acnes, according to recent evidence from the literature. Biofilm formation can serve as a barrier that prevents
antibiotics from penetrating and makes resistance problems worse.3
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In light of these circumstances, the goal of the current investigation was to evaluate C. acnes capacity for biofilm
formation and clarify any possible relationships with the antibiograms. This might greatly advance our knowledge of the
mechanisms of antibiotic resistance in acne vulgaris and pave the way for creative approaches to investigate C. acnes
biofilms and their potential therapeutic applications.

MATERIALS AND METHODS

The goal of the current descriptive cross-sectional study was to evaluate Cutibacterium acnes capacity to build biofilm
and any possible relationships with antibiotic resistance. The research participants came from the Institute's Department
of Dermatology. Before participating in the study, all participants and school officials gave their verbal and written
informed consent.

Participants who met the inclusion criteria, had a clinically verified diagnosis of acne vulgaris, and attended the Institute's
Department of Dermatology during the research period were evaluated. Participants with acne vulgaris who were older
than 12 years and who were not receiving treatment with topical or oral isotretinoin, complementary and alternative
medicine (CAM), or hormone prescription met the study's inclusion requirements. Participants with hormonal acne were
not allowed to participate in the trial.

Following final inclusion, each subject received a thorough general, cutaneous, and systemic examination, and the
information acquired was documented on a standardized proforma that had already been prepared. Following the clinical
diagnosis of acne vulgaris, the severity of the condition was evaluated using the Investigator's Global Assessment Scale
System (IGA), which was scored from 0 to 4. Grade 0: Clear; Grade 1: A few papules and comedones; Grade 2: Less than
half of the face is affected, with numerous visible comedones and pustules; Grade 3: More than half of the face is affected,
with visible comedones, papules, pustules, and one nodule; Grade 4: Comedones, papules, pustules, nodules, and cysts
are present throughout the entire face. Ethanol was used to clean the skin's surface before the sample was taken, which
was determined by the type of lesion.

Using a sterile needle, pustules and comedones were taken from the lesion and placed in thioglycolate transport medium.
Cutibacterium was then isolated using the appropriate media. Using Matrix Assisted Laser Desorption Ionization — Time
of Flight Mass Spectrometry, colony morphology, and Gram’s staining, distinctive big white to yellow dry colonies were
recognized as Cutibacterium species after incubation.

Following identification, the disc diffusion method was used to test the colonies of C. acnes for antibiotic susceptibility.
Antimicrobial drugs such as doxycycline (30 mcg/disc), minocycline (30 mcg/disc), azithromycin (15 mcg/disc),
ampicillin (10 mcg/disc), and clindamycin (10 mcg/disc) were used to test for susceptibility.

Comedones and pustules were removed from the lesion using a sterile needle and put in thioglycolate transport medium.
After that, Cutibacterium was isolated using the proper medium. Time of Flight with Matrix-Assisted Laser Desorption
Ionization Mass Following incubation, Cutibacterium species were identified by spectrometry, colony morphology, and
Gram's staining. These characteristics included large, dry colonies that ranged from white to yellow.

After identification, the colonies of C. acnes were tested for antibiotic susceptibility using the disc diffusion technique.
To test for susceptibility, antimicrobial medications including ampicillin (10 mcg/disc), clindamycin (10 mcg/disc),
azithromycin (15 mcg/disc), minocycline (30 mcg/disc), and doxycycline (30 mcg/disc) were utilized.

ANOVA, the chi-square test, the student's t-test, Fisher's exact test, the Mann Whitney U test, and SPSS (Statistical
Package for the Social Sciences) software version 24.0 (IBM Corp., Armonk, NY, USA) were used to statistically evaluate
the obtained data. A p-value of less than 0.05 was regarded as the significance level.

RESULTS

The goal of the current study was to evaluate Cutibacterium acnes capacity to build biofilm and any possible relationships
with antibiotic resistance. 176 individuals with acne vulgaris who presented to the Institute throughout the designated
research period were evaluated in this study.

The collected samples underwent biofilm testing using the microtiter plate assay and analysed using MALDI-TOF-MS
(Matrix-Assisted Laser Desorption lonization Time of Flight Mass Spectrometry). Among the 76 strains evaluated, 65.8%
(n=50) and 34.2% (n=26) of the study participants were resistant to clindamycin, 31.6% (n=24) and 68.4% (n=52) were
sensitive to ampicillin, 5.3% (n=4) were resistant and 94.7% (n=72) were sensitive to minocycline, 15.8% (n=12) were
resistant and 84.2% (n=64) were sensitive to doxycycline, and 73.7% (n=56) were resistant and 26.3% (n=20) were
sensitive to azithromycin (Table 1).

Regarding the number of isolates with multi-antibiotic resistance for antibiotics on antibiotic-naive subjects, among 76
study subjects, 18.4% (n14) isolates had no antibiotic resistance, 13.2% (n10) isolates had one antibiotic resistance, 36.8%
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(n28) subjects had two antibiotic resistance, 21.1% (n16) isolates had three antibiotic resistance, and 10.5% (n8) study
subjects had four antibiotic resistance (Table 2).

According to the study's findings, 3% (n=2) and 3% (n=2) of the isolates were resistant to a combination of antibiotics;
3% (n=2) were resistant to ampicillin; 3% (n=2) were resistant to minocycline, clindamycin, azithromycin, and ampicillin;
3% (n=2) were resistant to minocycline, clindamycin, azithromycin, and ampicillin; 5% (n=4) were resistant to 5% (n=4),
5% (n=4), clindamycin, 8% (n=6), ampicillin; 13% (n=10) were resistant to no antibiotics; 29% (n=22) were resistant to
azithromycin and clindamycin, azithromycin, and ampicillin (Table 3).

When evaluating the biofilm capability of the C. acnes research isolates, it was found that, out of the 100% (n=76) isolates
from the study, 63.2% (n=48) had weak biofilm capacity and 36.8% (n=28) had moderate biofilm capacity (Table 4).

DISCUSSION

176 individuals with acne vulgaris who presented to the Institute throughout the designated research period were evaluated
in this study. The collected samples underwent biofilm testing using the microtiter plate assay and analysed using MALDI-
TOF-MS (Matrix-Assisted Laser Desorption Ionization Time of Flight Mass Spectrometry).

Among the 76 strains evaluated, 65.8% (n=50) and 34.2% (n=26) of the study participants were resistant to clindamycin,
31.6% (n=24) and 68.4% (n=52) were sensitive to ampicillin, 5.3% (n=4) were resistant and 94.7% (n=72) were sensitive
to minocycline, 15.8% (n=12) were resistant and 84.2% (n=64) were sensitive to doxycycline, and 73.7% (n=56) were
resistant and 26.3% (n=20) were sensitive to azithromycin. These findings were similar to those of earlier research on C.
acnes strains and their antibiotic sensitivity and resistance conducted by Zhu T et al. in 2019 and Nakase K et al. in 2017,
where authors evaluated participants using data similar to the current study.

According to the study's findings, among the 76 study participants, 18.4% (nl4) of the isolates had multi-antibiotic
resistance to antibiotics, 13.2% (n=10) to multiple antibiotics, 36.8% (n=28) to multiple antibiotics, 21.1% (n=16) to three
antibiotics, and 10.5% (n=8) to four antibiotics. These findings aligned with those of Luk NM et al. (2013) and Ishida N
et al. (2008), who found similar numbers of isolates with multi-antibiotic resistance for antibiotics on antibiotic-naive
participants in their respective investigations.

For a variety of antibiotic combinations that demonstrated resistance to the isolates, it was observed that 3% (n=2) strains
were resistant to minocycline, doxycycline, clindamycin, and azithromycin, 3% (n=2) strains were resistant to ampicillin,
3% (n=2) strains were resistant to minocycline, clindamycin, azithromycin, and ampicillin, 5% (n=4) strains were resistant
to doxycycline, clindamycin, azithromycin, and ampicillin, 8% (n=6) strains were resistant to Doxycycline, clindamycin,
ampicillin, and 13% (n=10) strains were resistant to no antibiotics, 18% (n=14) strains were resistant to antibiotics, and
29% (n=22) strains were resistant.

These results were comparable to those of the current study and were in line with the findings of Bettoli V et al. (2006)
and Mandoza N et al. (2013), who found that different antibiotic combinations demonstrated resistance to the isolates
described by the authors in their investigations. Regarding the evaluation of the biofilm capacity in the isolates from the
C. acnes study, out of the 100% (n=76) isolates from the study, 63.2% (n=48) had poor biofilm capacity and 36.8% (n=28)
had moderate biofilm capacity.

These results were in line with the findings of Mongaret C et al'® in 2020 and Burkhart CG et al'* in 2007 where biofilm
capacity in C. acnes study isolates comparable to the present study was also reported by the authors in their respective
studies.

CONCLUSION

The present study, within its limitations, concludes that despite of C. acnes having capability to form biofilms, its efficacy
towards antibiotics resistance can be considered as modest depending on the various factors. It is vital to consider alternate
mechanisms as biochemical or genetic plasticity which can lead to antibiotic resistance.
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Antibiotic Resistant Sensitive
N % N %

Clindamycin (n=76) 50 65.8 26 34.2

Ampicillin (n=76) 24 31.6 52 68.4

Minocycline (n=76) 4 5.3 72 94.7

Doxycycline (n=76) 12 15.8 64 84.2

A Eal Rl

Azithromycin (n=76) 56 73.7 20 26.3

Table 1: Antibiotic susceptibility pattern for all antibiotics in study participants

S. No Number of antibiotics having | Number of isolates with antibiotic | Percentage
resistance resistance
1 0 14 18.4
2 1 10 13.2
3 2 28 36.8
4 3 16 21.1
5 4 8 10.5

6. Total isolates=76

Table 2: Number of isolates with multi-antibiotic resistance for antibiotics on antibiotic naive subjects

Antibiotics Number of strains Percentage
Minocycline, doxycycline, clindamycin, azithromycin 2 3
Ampicillin 2 3
Minocycline, Clindamycin, azithromycin, Ampicillin 2 3
Doxycycline, clindamycin, azithromycin, Ampicillin 4 5
Azithromycin 4 5
Clindamycin 4 5
Doxycycline, clindamycin, azithromycin 6 8
Azithromycin, ampicillin 6 8
Clindamycin, azithromycin, Ampicillin 10 13
No antibiotics 14 18
Clindamycin, azithromycin 22 29
Total 76 100

Table 3: Various antibiotics combination showing resistance to the isolates
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S. No Biofilm capacity Number of isolates Percentage
1. | Weak 48 63.2
2. | Moderate 28 36.8
3. | Total 76 100

Table 4: Biofilm capacity in C. acnes study isolates
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