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ABSTRACT

Aim: We aimed to detect the frequency of methicillin-resistant
Staphylococcus aureus (MRSA) strains that were isolated from
wound infections in our hospital, and then we want to evaluate the
in vitro fusidic acid (FA) susceptibility rates of them to determine
the place of FA in empirical treatment.

Material and Method: A total of 110 S. aureus strains, which were
isolated from wound culture samples from various services and
outpatients, were included in the study. The bacteria were identi-
fied and antibiogram using our microbiology laboratory’s classi-
cal methods and VITEK 2 (Biomerieux, France) system. Methicillin
sensitivity was evaluated according to Clinical and Laboratory
Standards Institute (CLSI) criteria, and Fusidic acid sensitivity was
assessed according to European Committee on Antimicrobial
Suscepitibility Testing (EUCAST) criteria. The data were recorded
in the IBM Statistical Package for Social Sciences (SPSS) program
version 17, statistical analyses were performed, and P <0.05 was
considered significant.

Results: 51 (46.4%) of S. aureus were isolated from service patients,
and 59 (53.6%) were separated from outpatient clinics. The total
methicillin resistance of 110 S. aureus strains was 20.9%. Methicillin
resistance in outpatient clinics and services was 17.4% and 23.72%,
respectively; their difference was not statistically significant (P
>0.05). Sensitivity rates of FA in the outpatient clinics and services
were found to be 90.2% and 94.9%, respectively, and the differ-
ence was not statistically significant (P >0.05). Methicillin-resistant
Staphylococcus aureus was primarily isolated from pediatrics, or-
thopedics, general surgery, and otorhinolaryngology. In these units,
FA sensitivities were 93.7%, 96.1%, 100%, and 100%, respectively.

Conclusion: FA should be considered an effective and safe em-
pirical treatment option in treating soft tissue and wound infections
caused by community and hospital-acquired MRSA.
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OZET

Amac: Hastanemizde yara enfeksiyonlarindan izole edilen metisi-
line direngli Staphylococcus aureus (MRSA) suslarinin sikligi ve
bunlarnn fusidik asite (FA) in vitro duyarliligi degerlendirerek FA’in
ampirik tedavideki yerini géstermeyi amacladik.

Materyal ve Metot: Cesitli servis ve polikliniklerden alinan yara
kultar &rneklerinden izole edilen toplam 110 S. aureus susu
calismaya dahil edildi. Bakterilerin tanimlanmasi ve antibiyotiklere
olan duyarliligi mikrobiyoloji laboratuvarimizda klasik yéntemler ve
VITEK 2 (Biomerieux, Fransa) sistemi ile gerceklestirildi. Metisilin
duyarlihgi, Klinik ve Laboratuvar Standartlar Enstittisi (CLSI) krit-
erlerine gére ve Fusidik asit duyarliligi ise European Committee
on Antimicrobial Susceptibility Testing (EUCAST) kriterlerine
gére degerlendirildi. Veriler IBM Sosyal Bilimlerde Istatistik Paket
Programi (SPSS) suriim 17 programina kaydedilerek istatistiksel
analizleri yapildi (P <0,05 anlamii kabul edildi).

Bulgular: S. aureus suslarinin 51°i (%46,4) servis hastalarindan
59°u (%53,6) polikliniklerinden izole edildi. One hundred and ten
S. aureus susunun total metisilin direnci %20,9 olarak bulundu.
Polikliniklerde ve servislerde metisilin direnci sirasiyla %17,4 ve
%23,7 idi ve aralarindaki fark istatistiksel olarak anlamli degildi
(P >0,05). Poliklinik hastalarinda ve servis hastalarinda FA sensi-
tivitesi sirasiyla %90,2 ve %94,9 olarak bulundu ve aradaki fark
istatistiksel olarak anlamli degildi (P >0,05). Methicillin-resistant
Staphylococcus aureus ¢ogunlukla pediyatri, ortopedi, genel
cerrahi ve Kulak Burun Bogaz (KBB) linitelerinden izole edild.
Bu birimlerde FA sensitiviteleri sirasiyla %93,7, %96,1, %100,
%100 idi.

Sonug: FA, toplum ve hastane kaynakli MRSA’larin neden oldugu
yumusak doku ve yara enfeksiyonlarinin tedavisinde etkili ve gi-
venli bir ampirik tedavi segenegi olarak akilda tutulmaldir.

Anahtar kelimeler: fusidik asit; yara enfeksiyonlari; metisiline direngli
Staphylococcus aureus
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Introduction

Staphylococci are microorganisms which are located in
the normal flora of the skin. Digestive and respiratory
tracts can affect a wide range of skin and mucosa dis-
eases, from upper respiratory tract infections to severe
systemic infections.'

Today, methicillin resistance is one of the most impor-
tant problems in treating staphylococcal infections.
Methicillin-resistant staphylococcus strains are consid-
ered resistant to penicillins, combinations of B-lactam /
p-lactamase inhibitors, cephalosporins, monobactams,
and carbapenems. These strains also appear resistant
to macrolides, clindamycin, chloramphenicol, tetracy-
clines, aminoglycosides, and quinolones.” There are a
limited number of antibiotics that can be used in the
treatment of these infections. Glycopeptides are anti-
microbials that can be preferred for the treatment of
these infections. Bug, if precautions are not taken, the
widespread use of the glycopeptide group (vancomy-
cin and teicoplanin) antibiotics will cause the develop-
ment of resistant strains of staphylococci, leading to
major problems in the treatment of these infections.?

Besides the risk of resistance development to glycopep-
tides, they can be used only parenterally and are also
nephrotoxic. All these adverse situations lead research-
ers to find alternative effective treatments with mini-
mal side effects.

In recent years, fusidic acid has been started to be the
preferred antibiotic as a successful alternative treat-
ment for skin and soft tissue infections. This antibiotic
is known to be effective on MRSA and methicillin-
resistant Staphylococcus epidermidis (MRSE). In ad-
dition, this antibiotic can be used parenterally, orally,
and topically. When taken orally, it is completely ab-
sorbed, and it has good penetration to various body
tissues, such as joint fluid, bone, and subcutaneous fat
tissue.>*?

Itis a drug recommended for the treatment of both sys-
temic and cutaneous staphylococcal infections because
of its low toxicity and low allergic reactions. However,
it does not cross-react with other antibiotics due to its
specificity in the mechanism of action.®

FA may be an alternative safe and effective choice
of antibiotics in the empirical treatment of wound
infections.

We aimed to determine the methicillin resistance
of Staphylococcus aureus strains isolated from the
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polyclinic and service patients. We also wanted to de-
termine the FA sensitivity of these MRSA strains in
our hospital. Thus, we wanted to take attention to the
place and importance of FA in treating skin and soft
tissue infections.

Material and Method

After the ethics committee’s approval from Kocaeli
University Faculty of Medicine with decision No.
22/16 dated 18.11.2014 was taken, wound culture
samples were collected from various services and out-
patient clinics. After the wounds were cleaned with
70% alcohol, swabs were taken from the wounds with
sterile cotton swabs, and the abscess contents were aspi-
rated with sterile injectors. The samples were immedi-
ately transferred to microbiology laboratories and were
incubated for 18-24 hours at 37°C in 5% sheep blood
agar, Eosin Methylene Blue agar (EMB), and chocolate
agar media. After gram staining, the light microscopic
examination was done under x100 objective by drip-
ping immersion oil on all samples. If the sample was
taken from a sterile body area with few flat epithelial
cells, it was considered significant even if leukocytes
were detected on gram staining. As a result, 110 S. au-
reus strains isolated from infected skin lesions such as
folliculitis, impetigo, erysipelas, surgical wound infec-
tions, and abscesses were included in the study.S. au-
reus strain was identified both by VITEK 2 Compact
System fully automated identification system and by
conventional methods such as catalase test, coagulase
test. The susceptibility of the strains to antibiotics
was determined with the VITEK 2 Compact System
system, and the limit values were evaluated under the
guidance of CLSI Since there is no CLSI-approved
standard limit value for fusidic acid, those with a
minimum inhibitory concentration (MIC) value of
<1 pg/ml according to the criteria of the European
Committee on Antimicrobial Susceptibility Testing
(EUCAST) were evaluated as sensitive.?

If repetitive bacterial growth occurred in the same
patient, they were excluded from the study. S. aureus
ATCC 29213 and MRSA ATCC 43300 strains were
used for quality control. The data were recorded in the
SPSS 17 program, and statistical analyses were per-
formed. P<0.05 was considered significant.

Results

110 S.aureus strains were obtained from the wound cul-
tures; 51 (46.4%) were isolated from service patients,



Table 1. Distribution of wound culture samples according to the medical units
they were sent
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Table 4. Distribution of MRSA according to units

Units n (%)
Units n % Orthopedics 4(17.4)
Orthopedics 26 23.6 Dialysis 1(4.3)
Dialysis 1 09 Burn unit 287
Burn 12 10.9 Cardiovascular surgery 1(4.3)
Infection Diseases 15 13.6 Pediatrics 6 (26.1)
Nephrology 1 0.9 Dermatology 2(8.7)
Intensive Care Unite 2 1.8 Urology 1(4.3)
Plastic surgery 4 36 General surgery 3(13)
Cardiovascular surgery 5 4.54 Otolaryngology 3(13)
Gastroenterology 2 1.8 Total 23
Brain surgery 3 2.7
Pediatric diseases 16 14.5
Dermatology 9 8.2 Table 5. Fusidic acid sensitivity rates according to units
Obtetrics and gynecology 3 27 Sensitive  Resistant  Less sensitive
Urology 1 0.9 Units n (%) n (%) n (%) Total
General surgery 7 6.4 Orthopedics 25(96.1) 1(3.9) 0(0) 26
Otolaryngology 3 2.7 Dialysis 0(0) 0(0) 1(100) 1
Total 110 Burn unit 11 (91.6) 0(0) 1(8.4) 12
Infection Diseases 14 (93.3) 1(6.7) 0(0) 15
Nephrology 1 (100) 0(0) 0(0) 1
Table 2. Methicillin-resistant rates of outpatient clinics and services Coronary intensive care 2(10) 0(0) 0(0) 2
METHICILLIN Plastic surgery 4 (100) 0(0) 0(0) 4
Units Sensitive n (%)  Resistant n (%) Total Cardiovascular surgery 5 (100) 000 000 5
Outpatient 42 (82.36) 9(17.64) 51 Gastroenterology 2(100) 0(0) 0(0) 2
clinics Brain surgery 2 (66.6) 0(0) 1(33.4) 3
Services 45 (76.28) 14 (23.72) 59 Pediatric diseases 15(93.7) 1(6.3) 0(0) 16
Total 87(79.1) 23(20.9) 110 Dermatology 8(88.9) 1(11.2) 0(0) 9
Ostetrics and 3(100) 0(0) 0(0) 3
gynecology
Table 3. Fusidic acid sensitivity rates of outpatient clinics and services Urology 0(0) 1(100) 00 1
FA General surgery 7 (100) 0(0) 0(0)
Sensitive n Resistantn  Less sensitive Otolaryngology 3(100 00 00 3
Units (%) (%) n (%) Total Total 102 5 3 110
Outpatient clinics 46 (90.2) 4(7.8) 102 51
Services 56 (94.9) 1(1.7) 2 (3.4) 59
Total 102 (92.7) 5(4.5) 3(2.7) 110

Fusidic acid: FA.

and 59 (53.6%) were isolated from outpatient clinics.
The samples mostly came from orthopedics, pediatrics,
infectious diseases, and burn units (Table 1).

The total methicillin resistance of these 110 S. aureus
strains was 20.9%. Methicillin resistance in policlinics
and services was 17.4% and 23.72%, respectively, and
the difference was not statistically significant (p>0.05).
(Table 2).

When we examined FA sensitivity, 102 of 110 strains
(92.7%) were sensitive, 3 of them (2.7%) were less sen-
sitive, and 5 of them (4.5%) were resistant. In the out-
patient clinics and services, the sensitivity rate to FA

was 90.2 % and 94.9 %, respectively, and the difference
was not statistically significant (Table 3). (P>0.05).

MRSA was primarily isolated from pediatrics, ortho-

pedics, general surgery, and Otorhinolaryngology
(Table 4).

In these units, FA sensitivities were found to be 93.7%,

96.1%, 100%, and 100%, respectively (Table 5).

Discussion

Recent studies have reported increased hospital admis-
sion rates due to skin-soft tissue infections. Bacterial
infections of the skin are the most common infections
in the community. In dermatology outpatient clinics,
about 20% of patients were diagnosed with bacterial
skin infections.!® In bacterial skin infections, the most
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frequently isolated pathogenic microorganism was re-
ported as S. aureus .

Resistance against penicillin and penicillinase-resis-
tant antibiotics is a known big problem in treating S.
aureus. Strains resistant to all beta-lactams, termed
MRSA, were originally defined as hospital-acquired
but later began to be isolated from community-ac-
quired infections.!” Chronic dermatoses, surgical op-
erations, vascular injections, intensive care units, and
systemic diseases are risk factors for MRSA infections.
Still, recently, it is worrying that MRSA infections are
beginning to be seen even in people who do not have
these risk factors in society. The increasing resistance
rates against commonly used antibiotics and isolation
of methicillin-resistant strains in community-acquired
infections have been major difhiculties in managing S.
aureus infections.'?

Belbase et al. stated that knowing the regional preva-
lence of methicillin resistance and regional antibi-
otic susceptibility rates is important in combating
MRSA."® When we look at the studies reporting the
prevalence of MRSA in our country, the MRSA rates
isolated from various clinical specimens ranged from
38.2% to 63%.>¢'* In our country and the world, the
MRSA rates isolated from only wound specimens have
been reported between 15% and 35%.'*" In our study,
S. aureus strains isolated from wound specimens were
only evaluated in both clinics and outpatient clinics,
and the methicillin resistance was found to be 20.9%.

Hospital-acquired MRSA (HA-MRSA) strains were
first reported in the United States in 1960." In addi-
tion, several studies are investigating the prevalence of
HA-MRSA strains. For example, in a study including
only wound culture isolates of five centers in the US and
Canada, the HA-MRSA ratio was found to be 30 %.%
From our country, Dogan et al. explored HA-MRSA
rates of isolates, including various clinical specimens,
in 2001 and 2012, and the methicillin resistance rates
were found to be 49.1% and 37.3%, respectively.'® In
our study, the HA-MRSA rate was 23.72%. Compared
with the other studies, this ratio is lower than national
and international data. Factors such as antibiotic usage
guidelines and infection control measures affect the
rate of MRSA. In our hospital, the use of restricted an-
tibiotics and the regular work of the infection control
committee can explain why our MRSA rates are low.

Community-acquired MRSA (CA-MRSA) strains
were first reported in the mid-1990s.” CA-MRSA
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prevalence varies according to countries and regions.
From various areas of the World, the CA-MRSA rate
in skin and soft tissue infections has been reported to
range from 1% to 69%, and from our country, it ranges
from 1% to 12.5%.>*'®1 The CA-MRSA rate in our
study was found to be 17.64%. This result is similar to
other studies in our country and is lower than world-
wide studies.

After vancomycin-resistant strains were reported,
different antibiotic treatments began to be tried for
MRSA infections. Some drug combinations have
been proposed as alternatives to vancomycin use in
MRSA, such as FA-rifampin or FA-trimethoprim-
sulfamethoxazole (TMP-SMZ).202!

When we search the literature, studies report FA sensi-
tivity in MRSA and MSSA isolated from various clini-
cal specimens. In these previous studies, FA suscepti-
bility rates were reported to be ranging from 92.3% to
97% for MRSA and ranging from 94% to 100% for
MSSA .2,14,16,22,23

In our study, FA sensitivity was 92.7% among all
S.aureus strains and 94.25% and 87% for MSSA and
MRSA strains, respectively. In addition, susceptibil-
ity rates of the FA in outpatient and service patients
were found to be 90.2% and 94.9%, respectively. These
results have shown that FA may be a good treatment
option for wound infections caused by MRSA and
MSSA. These ratios make FA a valuable treatment al-
ternative, particularly in outpatient clinics in MRSA
where treatment options are limited.

In the previous studies, S.aureus strains isolated from
wound infections were reported to be mostly isolated
in dermatology, orthopedic, general surgery, and inter-
nal diseases clinics.'>** When we evaluated the distri-
bution of the samples in our study, the samples were
mostly isolated from orthopedics, pediatrics, infec-
tious diseases, and burn units.

When we look at the distribution of the units where
MRSA strains are most isolated, it was seen that the
studies reported similar results. For example, in a study
conducted in Russia, MRSA patients were mainly iso-
lated from burn, intensive care, and orthopedics clin-
ics.”” In our study, MRSA was mainly isolated from
pediatric diseases and orthopedics, followed by general
surgery and otolaryngology units

In our study, FA susceptibilities of MRSA isolates in pediatric
diseases, orthopedics, general surgery, and otolaryngology



units were found to be 93.75%, 96.15%, 100%, and 100%,

respectively.

This data will be informative in starting empirical treatment,
especially in wound infections, which will occur in these units.
Data related to the types of infectious agents and the develop-
ment of antibiotic resistance rates must be shared with clini-
cians. This approach will contribute to reducing resistance rates

to antibiotics.

Several studies are comparing the susceptibility of staphylococ-
cal infections to FA and other antibiotics. Altun et al. com-
pared FA with methicillin, ofloxacin, erythromycin, sulbac-
tam/ampicillin (SAM), and TMP-SMZ, and they found that
FA was the most effective antibiotic for MRSA strains among
these antibiotics.”

Demir et al. compared resistance rates of the most commonly
used antibiotics, SAM and amoxicillin-clavulanic acid. FA re-
sistance rates were 36.4%, 45.5%, and 18.2%, respectively.'
This study also shows that F.A. is more effective in empirical

treatment than other antibiotics.

In another study, glycopeptides, linezolid, and FA were
mentioned to be the most effective antibiotics for S.
aureus strains. No resistance against these antibiotics
was reported.”” In another study, FA and TMP-SMZ
susceptibility rates were compared, and FA was re-
ported to be as effective as TMP-SMZ.* Therefore,
FA appears to be an alternative agent in MRSA infec-
tions, particularly in cases where long-term sequential

therapy is required.

According to Atmaca S et al. Fusidic acid resistance
in MRSA strains was reported as 18.9%, 22.3%, and
13.2% in 2001, 2011 and 2017, respectively. *” A simi-
lar study conducted later at the same hospital, and it
was observed that these rates were 5% in 2018 and
2019 and 4% in 2020.%* Sanli K. et al. was also found
that the MRSA and MSSA strains isolated from vari-
ous clinical samples were 8.2%-1.9% resistant to fusid-
ic acid, respectively.”” Together with these, in another
study, the fusidic acid sensitivity of MRSA strains was
76.2%.°

In the hospital, MRSA infections are usually treated
with intravascular (iv) antibiotics such as vancomy-
cin and teicoplanin. Treating these patients with an-
tibiotics that can be used orally, such as FA, provides
significant benefits for healthcare professionals and
patients. It has the advantages of reducing the length
of hospital stay, preventing other patients from be-
ing infected, not needing tools such as catheters, and
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reducing the energy loss of health workers. All these
make FA the most effective and reliable treatment for
skin infections.

Knowing hospital flora and resistance rates of bacteria
are the most important factors in choosing empirical
treatment of skin and soft tissue infections. Regular
follow-up of antibiotic resistance rates may be useful in
selecting the right treatment.
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