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AMAC: Bu ¢alisma, hastanemiz Cocuk Saglig1 ve Hastaliklar1 Klinigi’nde yatarak izlenen hastalarda
metisiline direngli Staphylococcus aureus (MRSA) enfeksiyonlu olgularin incelenmesi ve ayrica
toplum kaynaklt MRSA’ya dikkat ¢cekmek amacli yapilmastir.

MATERYAL ve METOD: Uludag Universitesi Tip Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 Klinigi’nde,
Ekim 2012-Subat 2017 tarihleri i¢erisinde yatmis olan hastalardan alinan kiiltiirlerde S. aureus anlamli
{iremesi olanlar ¢calismaya dahil edildi. Istatistiksel analizlerde SPSS 17.0 programu kullamildi.
BULGULAR: Bu donem igerisinde toplam 31 S. aureus enfeksiyonu saptandi. Staphylococcus aureus
enfeksiyonu gelisen olgularin 17°si (%54,8) saglik bakimu iliskili idi. Saglik bakimu iligkili stafilokok
enfeksiyonlarinin 12’sinde (%70,5) MRSA mevcuttu. Toplum kaynakli 14 stafilokok enfeksiyonundan
12’sinde (%85,7) MRSA iiremesi saptandi. Toplum kaynakli MRSA enfeksiyonlu olgularinin %83’
(n=10) erkek olup ortalama yas1 67,6+77,8 ay (medyan 26, aralik 1-204) idi. Saglik bakimi iligkili
MRSA (SB-MRSA) enfeksiyonlu olgularin %67’si (n=8) erkek olup ortalama yas1 106,7+81,3 ay
(medyan 108, aralik 0-222) idi. Toplum kaynakli MRSA iireyen olgularda 6n planda yumusak doku
enfeksiyonu tanist mevcuttu. Saglik bakimi iligkili MRSA olgularinda sik goriilen etyolojik sebep
bakteriyemi idi. Yumusak doku enfeksiyonlarinin %69'u TK-MRSA iken, diger enfeksiyonlarin %
73"t SB-MRSA'dan kaynaklanmaktadir (p=0,041). Olgularda MRSA iliskili mortalite saptanmamuistir.
SONUC: Calismamizda toplum kaynakli stafilokok enfeksiyonlarinda MRSA (%85,7) oran1 yiiksek
bulunmugtur. Toplum kdkenli MRSA, ¢ogu durumda yumusak doku enfeksiyonlar1 ve ardindan
septisemi ile saptanmustir. Bakteriyemi, saglik bakimindan edinilen MRSA olgularinin baslica nedeni

olmustur.
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SUMMARY

BACKGROUND: This study was conducted to investigate cases of methicillin-resistant
Staphylococcus aureus (MRSA) infections and also to draw attention to community-acquired MRSA
in patients hospitalized at our Pediatric Clinics.

METHODS: The patients who had meaningful S. aureus growth in the cultures taken from the patients
who were hospitalized in Uludag University Medical Faculty Children's Health and Diseases Clinics
between October 2012-February 2017 were included in the study. SPSS 17.0 program was used for
statistical analysis.

RESULTS: A total of 31 S. aureus infections were detected during this period. Seventeen (54.8%) of
the cases with S. aureus infection were health care related. Methicillin-resistant S. aureus was present
in 12 (70.5%) of the healthcare-acquired staphylococcal infections. Methicillin-resistant S. aureus was
detected in 12 (85.7%) of 14 community-acquired staphylococcal infections. Eighty-three percent
(n=10) of community-acquired MRSA infections were male and their mean age was 67.6 + 77.8
months (median 26, range 1-204). Sixty-seven percent (n=8) of healthcare-acquired MRSA (HA-
MRSA) were male and their mean age was 106.7+81.3 months (median 108, range 0-222). Most of
the community-acquired MRSA patients were diagnosed with soft tissue infection. In the HA-MRSA
cases, bacteraemia was the most common infection. Sixty-nine percent of the soft tissue infections
originated from CA-MRSA, 73% of the other infections originating from HA-MRSA (p=0.041).
MRSA associated mortality was not detected in the cases.

CONCLUSIONS: Methicillin-resistant S. aureus (85.7%) was found to be high in community-acquired
staphylococcal infections in our study. Most of the community-acquired MRSA was detected in
patients with soft tissue infections, followed by septicemia. Bacteraemia was the most frequent

healthcare-acquired MRSA infection.

Key words: Community-acquired infections, healthcare-acquired infections, methicillin-resistance,

pediatrics, Staphylococcus aureus.
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INTRODUCTION

Methicillin-resistant Staphylococcus aureus (MRSA) is resistant to frequently used beta-lactam
antibiotics. Methicillin-resistant S. aureus was first identified in the 1960s and became the major
pathogen in hospitals in the 1980s (1). Methicillin-resistant S. aureus is an important factor in
healthcare-acquired infections, especially in hospitalized patients. In recent years, community-
acquired MRSA (CA-MRSA) infections are seen in patients without a healthcare-related risk factor.
The methicillin resistance in S. aureus is defined as the minimum inhibitor concentration (MIC) of
oxacillin >4 mcg/mL. Community-acquired MRSA infection most commonly causes skin and soft
tissue infections; it may also cause necrotizing pneumonia, sepsis and osteoarthritis. Community-
acquired MRSA strains are endemic in many communities and differ from other genetically defined
MRSA strains. Community-acquired MRSA is more pathogenic than other S. aureus strains (2), (3),
(4).

Patients who developed MRSA infections typically had the following risk factors; surgery,
dialysis, hospitalization; indwelling percutaneous devices such as central venous catheters or feeding
tubes, or the patient had previous MRSA infection proven by culture. Healthcare-acquired MRSA
infection is defined as MRSA infection which develops 48 hours after hospitalization (2).

Community-acquired MRSA is considered as a risk group for those who are detained at the
correctional institution, children staying in the homeland, homosexual relations, military personnel,
athletes, Native Americans, people with low socioeconomic status, and young children. However,
since CA-MRSA strains are endemic in many parts of the world, it is known that almost every person
can develop a CA-MRSA infection (2).

This study was carried out to investigate cases of MRSA infections in patients hospitalized
in our Hospital for Children's Health and Diseases and also to draw attention to community-acquired
MRSA.

MATERIALS and METHODS

This is a retrospective study in a tertiary hospital. The patients who had meaningful S. aureus growth
in the cultures taken from the patients who were hospitalized in Uludag University Medical Faculty
Children's Health and Diseases Clinics between October 2012-February 2017 were included in this
study. We used the definitions of Centers for Disease Control and Prevention in this study. Healthcare-
acquired MRSA infection was defined as MRSA infection that developed 48 hours after
hospitalization. Methicillin-resistant S. aureus infections in patients without MRSA colonization and

no recent hospital admission were considered community-acquired. Bacterial identification and
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antibiotic susceptibility tests were done in BD Phoenix 100 (Becton Dickinson, USA) system.
Methicillin resistance tests were repeated according to Clinical and Laboratory Standards Institute
(CLSI) recommendations by cefoxitin disc in the Kirby Bauer disc diffusion method (5). SPSS 17.0
program was used for statistical analysis. Chi-square test was used at the table-1 and a P-value of less

than 0.05 was considered significant.

RESULTS

During this period, a total of 31 S. aureus infections were detected. Seventeen (54.8%) cases of S.
aureus infection were related to health care. Methicillin-resistant S. aureus was present in 12 (70.5%)
of the healthcare-acquired staphylococcal infections. Methicillin-resistant S. aureus was detected in 12

(85.7%) of 14 community-acquired staphylococcal infections (Figure-1).
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Figure-1: Distribution of healthcare-acquired and community-acquired S. aureus infections.

Eighty-three percent (n=10) of CA-MRSA infected cases were male and their mean age was
67.6+77.8 months (median 26, range 1 to 204 months). Sixty-seven percent (n=8) of HA-MRSA
infected cases were male and their mean age was 106.7+81.3 months (median 108, range 0-222
months). There were no significant sociodemographic or characteristic (e.g. age, hospital stay,
underlying disease) differences between the two groups.

Community-acquired MRSA was detected in 9 (76%) wound, 2 (16%) peripheral blood and 1
(8%) pericardial fluid culture. There were 2 bacteriemia, 1 pericarditis, and 9 soft tissue infections in
CA-MRSA producing cases (Table 1).
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Healthcare-acquired MRSA was detected in 5 (43%) peripheral blood, 4 (33%) wound, 2
(16%) endotracheal aspirate, and 1 (8%) central line blood culture. There were 6 bacteremia, 2

pneumonia, 4 soft tissue infections in HA-MRSA-producing cases (Table 1).

Table 1. Distribution of methicillin-resistant Staphylococcus aureus (MRSA) infections

CA-MRSA HA-MRSA
Infection site n=12 n=12
Soft tissue infections, n (%) 9 (75) 4(33.3)
Bacteriemia, n (%) 2 (16.6) 6 (50)
Pneumonia, n (%) 0 2 (16.7)
Pericarditis, n (%) 1(8.4) 0

Abbreviation: CA-MRSA, community-acquired methicillin-resistant Staphylococcus aureus;
HA-MRSA, healthcare-acquired methicillin-resistant Staphylococcus aureus.

Sixty-nine percent of the soft tissue infections originated from CA-MRSA; 73% of the other
infections originating from HA-MRSA (p=0.041). There were 3 (25%) cases of immunodeficiency as
the underlying disease in CA-MRSA cases. These were leukocyte adhesion defect, chronic
granulomatous disease, and hypogammaglobulinemia. All the 3 cases had skin and soft tissue
infections. The most common underlying diseases in HA-MRSA were malignancies (3 acute
leukemia, 2 solid tumors), followed by neurologic diseases in 4 cases, congenital heart disease in 1,
chronic kidney failure in 1, vehicle-related traffic accidents in 1. Similar treatments were used in both
MRSA groups and the treatment was successful. MRSA-associated mortality was not observed in the

cases.

DISCUSSION

Methicillin-resistant S. aureus rates have been increasing worldwide since the 1990s (6). Today,
broad-spectrum antibiotics, invasive procedures, and surgical interventions are the main causes of
MRSA outbreaks. Patients infected and colonized with methicillin-resistant S. aureus become
important reservoirs for health care-acquired infections. This condition could cause epidemics in
neonatal intensive care units (7). It has been reported that CA-MRSA is more virulent than HA-MRSA
and its morbidity and mortality are considerably high (2, 8). Community-acquired MRSA is the most

commonly seen in skin and soft tissue infections (abscess, froncule), although it can cause severe
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diseases such as sepsis, osteomyelitis, and pneumonia. Healthcare-acquired infections can cause
prosthetic joint infection and surgical site infections (9), (10).

In this study, 14 (45.2%) of S. aureus infections originated from the community and the
MRSA rate was 85.7%, which was significantly higher than our previous study in 2007 (11). In 2013,
50.4% of the 31,448 MRSA patients who received inpatient treatment in California were identified as
CA-MRSA. The proportion of CA-MRSA to total MRSA cases is 1-2% in Spain and Germany, and
29-56% in Denmark and Sweden. This rate was found to be 6% in the Italian Ligurian region, 14% in
Germany, 18% in France, and 30% in Greece, in the case of outpatients (12). In a study examining the
MRSA strains in skin and soft tissue infections in Turkey, out of 30 MRSA strains, 93.3% (n=28)
were related to health care and 6.7% (n=2) were related to community (13). In this study, we found
that 17 (54.8%) cases of S. aureus infections were related to health care, and this rate was lower than
our previous study (11). In this study, MRSA was present in 12 (70.5%) of the healthcare-acquired
staphylococcal infections. Our previous study demonstrated a methicillin resistance rate of 25.2%
(75/297) in nosocomial S. aureus. The proportion of MRSA significantly increased from 18.9%
during January 1997 — June 2000 to 32.4% during July 2000 — January 2004. This rate was higher than
our previous study (11).

In a surveillance study conducted on three different populations in the USA, skin and soft
tissue infections were the most common findings of CA-MRSA disease (77%) followed by wound
infection (10%), urinary tract infection (4%), sinusitis (% 4) and pneumonia (2%) (4). Our results
were similar. In another multicenter study, S. aureus was the most common cause of skin and soft
tissue infections in emergency department patients (14). In this study, soft tissue infections (75%)
were the most common infection, followed by bacteriemia (16.6%) and pericarditis (8.4%) in patients
with CA-MRSA. In another study, among the patients with community-acquired skin and soft-tissue
infections due to S. aureus, CA-MRSA was responsible in 63% (244 out of 389) and methicillin-
sensitive S. aureus (MSSA) caused 28% (110 out of 389) (15).

Bacteremia is frequently observed in patients with HA-MRSA infection (3, 10). Similarly,
bacteremia was the most frequent infection (50%) in our study, followed by soft tissue infections
(33.3%) and pneumonia (16.7%). In this study, 69% of the soft tissue infections originated from CA-
MRSA whereas 73% of the other infections originated from HA-MRSA, and this difference was
statistically significant (p=0.041).

Methicillin-resistant S. aureus associated mortality was not observed in our study. The
mortality rate in S. aureus bacteremia varies between 30-40% (16). In bacteremia patients, the 30-day
mortality odds ratio of MRSA to MSSA was 2.15 (17).

In conclusion, there is an increase in MRSA infections. In our study, especially the
community-acquired MRSA rate was found to be high. This result deserves attention despite the low
number of patients in our study. For Turkey, more clinical trials are needed to determine the different
genetic and clinical characteristics of CA-MRSA and HA-MRSA.
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