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1. INTRODUCTION

1.1 Surveillance

Continuous prospective surveillance in hospital settings usually means the active
collection of data concerning healthcare-associated infections (HCAI) connected with
hospital care. These data refer to the incidence and epidemiology of a certain disease, the
regular analysis of which enables us to take the necessary preventive measures to avoid
spreading of pathogens. Surveillance activity is practised in two basic forms: in a
retrospective and in a prospective way. It can be a continuous programme or a point
prevalence survey of a short period. All of the patients in a hospital or in a unit can be
involved, or it can be also limited to a certain disease [1]. Before the actual surveillance
activity, a plan is to be worked out which has the following general steps:

- Choice of surveillance methodology

- Selection of the population to be investigated

- Definition of the outcome

- Choice of time period

- Studying surveillance definitions

- Choice of data to be collected

- Selection of methods for data analysis

- Defining stakeholders to receive surveillance report
- Writing a surveillance plan

In this thesis, | deal with 2 types of surveillance. The first one is a continuous,
active, prospective  surveillance based on microbiological results regarding problem
bacteria. The second one is a retrospective surveillance based on medical records
regarding oral and oropharyngeal microsurgery.

Problem bacteria as causes of HCAIs present an ever increasing burden.
Microbes which belong to this group of pathogens are difficult to detect or identify, and
the diseases caused by them pose a therapeutic challenge [2-3]. More than 4000 hospitals
took part in the study on the Efficacy of Nosocomial Infection Control from 1974 to
1983. The most important conclusion from this study was that 30% of HCAIs are
preventable, and the best method to reduce their number is prevention. However, this

needs an ongoing surveillance activity with well-trained infection control personnel.



During the period of this programme, 750 000 infections were prevented, which meant a
saving of 1 billion dollars in the United States of America (USA) [4].
The first estimation on this economic burden caused by these diseases in our

country was published in 1988 [5].

1.2 Multidrug-resistant bacteria

The discovery of penicillin in 1928 was followed by the discovery and
commercial production of many other antibiotics. The widespread use, inappropriate and
overuse of antibiotics lead to emerging drug resistance in bacteria: some strains of
pathogens became resistant to one certain drug, but more strains developed resistance to
many antibiotics, the phenomenon of multidrug resistance [6-7].

Gram-positive multidrug-resistant bacteria (MDRB) are usually present in the
nose, throat, on the skin, whereas Gram-negative bacteria are found in the colon as a
colonizing flora. The exceptions to this general rule will be discussed later. A colonized
person has no symptoms of infection, but the samples taken from one or more parts of
his/her body sites (e.g. nose, throat, axilla, perineum, stool) show aberrant flora,
containing a pathogen. Colonization can be transient, intermittent or chronic.

The source of infection can be a colonized or an infected patient, and the
symptom-free healthcare workers colonized with MDRB as well. MDRB may be
transmitted by direct (from the hands of healthcare workers to the patient) or indirect
(contaminated instruments or tools) contact, by airborne (important only at burn units, in
case of skin diseases and in case of patients with cough and sputum production) or by
vehicle transmission (e.g. infusions, drugs). MDRB infection means a symptomatic
disease (e.g. wound infection, skin or soft tissue infection, pneumonia, bloodstream
infection, urinary tract infection) caused by these pathogens, which can be detected by
laboratory tests. HCAIs caused by MDRB are often life-threatening conditions such as
pneumonia or sepsis. If the human normal flora is damaged, these resistant
microorganisms can colonize not only sick people but also their family members and
healthcare workers too. They are able to multiply there, spread to the environment, and
be a source of infection.

Risk factors for the occurence of these problem bacteria are among others long

hospital stay, treatment at intensive care unit (ICU), broad-sprectum antibiotic therapy,



prematurity, old age, compromised immune system, loss of continuity of skin,
malnutrition, indwelling urinary tract catheter, steroid therapy, chemotherapy and re-
hospitalisation. The treatment of these infections may become problematic in the near
future [2-3, 8-18].

Antimicrobial resistance to antibiotics can be developed by four general ways: a.
bacteria produce enzymes which inactivate or alter the drug molecules, e.g. p-lactamase
of Staphylococcus aureus (S. aureus), b. change in the stucture of the target site
molecule, e.g. penicillin-binding protein of Streptococcus pneumonia (S.pneumoniae), c.
modification of external microbial surface, e.g. blocking of porin channels of
Pseudomonas aeruginosa (P.aeruginosa), d. efflux mechanisms to remove the antibiotic
molecules from the microorganism, e.g. resistance to tetracyclines [19].

Data regarding MDRB in Hungary come from the mandatory reporting system to
the National Center for Epidemiology (NCE). From 2004, methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus (VRE), extended-
spectrum PB-lactamase (ESBL)-producing Enterobacter spp., Escherichia coli (E. coli),
Klebsiella spp., MRAB and multiresistant P. aeruginosa (MPAE) are supposed to be
reported, whereas carbapenem-resistant Enterobacteriaceae (CRE) have to be reported
from 2011. Data derived from the Hungarian reporting system are shown in Table I [20].
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Figure 1 Incidence of infections caused by multiresistant pathogens for 100 000 patient
days in Hungary between 2005 and 2012 *(estimated values) [20]



1.3 Methicillin-resistant Staphylococcus aureus

The discovery of penicillin dramatically reduced the incidence of bacterial
infections around the world. The penicillinase enzyme was first described in 1940 [21].
Methicillin was introduced in 1960 to treat infections. Bacteria developed the ability to
produce B-lactamase, and then, in 1961, the first strain of MRSA was identified. In
addition to methicillin, strains of MRSA have developed resistance to other antibacterial
agents: macrolides, lincosamids, aminoglycosides and quinolones. The pathogen
remained sensitive to vancomycin, teicoplanin, tigecycline and linezolid. It may be
susceptible  to  the  following  agents  too: mupirocin, rifampicin,
trimethoprim/sulfamethoxazole, clindamycin and ciprofloxacin. Mupirocin nasal
ointment is used for decolonization. In case of invasive infection, vancomycin is the first
recommended as an empiric therapy. It should be administered in slow infusion over 60
minutes. The general dose is 1 g every 12 hours. Its most frequent side effects are:
ototoxicity, nephrotoxicity, red man syndrome and neutropenia. The lowest and peak
levels in serum should be monitored when used [22].

This bacterium could remain viable in the environment for 30 days, which
emphasizes the importance of environmental disinfection.

Glycopeptides (vancomycin and teicoplanin) were relied upon to eradicate
MRSA infection until 1996, when glycopeptide intermediate-sensitive Staphylococcus
aureus (GISA) were found in Japan, France and the USA. Vancomycin resistance in not
encoded by vanA gene in such cases. The emergence of vancomycin-heterointermediate
Staphylococcus aureus (hVISA) and vancomycin intermediate-sensitive Staphylococcus
aureus (VISA) strains can be explained by the frequent underdosage of vancomycin, the
rising of minimum inhibitory concentration (MIC) and the slow development of
bactericid effect of the drug. In case of hVISA, some bacteria in a population have
different MIC values, while with VISA, every single bacterial particle uniformly has
higher MIC value. The first MRSA strain with moderate resistance to vancomycin was
identified in our country in 2006 [8-9].

The emergence of vancomycin-resistant Staphyloccus aureus strain (VRSA) was
reported in 2002 by the Centers for Disease Control and Prevention (CDC) in the USA.
The vanA gene came from VRE strains by clonal transmission. This gene causes high-



level glycopeptide resistance, and MIC of a vancomycin-resistant strain is higher than
2 mg/L [9, 23]. This strain has not been isolated in Europe yet.

HCAIs caused by MRSA have been markedly increasing since the mid-1980s
[10]. MRSA has become a commonly encountered pathogen in the clinical setting.
Infections caused by these pathogens give rise to the 13.5% of bloodstream infections in
the United Kingdom (UK), and the 35% of HCAIs in the USA. The elderly, the critically
ill patients and those who have endured a prolonged hospital stay are the most concerned
patient groups. Other important predisposing factors for the infection: staying at ICU,
recent exposure to broad-spectrum antibiotic therapy and lesions on the skin/mucosal
barrier (e.g. surgical wound, decubitus and invasive dwelling devices: intravenous
catheter, urinary catheter, mechanical ventilation, etc.). MRSA can cause pneumonia,
wound infection and sepsis with high morbidity and mortality among patients. The
mortality rates for nosocomial MRSA infections are approximately 50% for bacteraemia
and 33% for pneumonia.

Patients who already have an MRSA infection or who carry the bacteria on their
bodies but do not have symptoms (colonized patients) are the most common sources of
transmission. The carrier status is clinically significant because any surgical intervention
or exudative skin colonisation predisposes the MRSA carrier to MRSA infection [11].
Carriage of MRSA also plays an important role in the dissemination of this
microorganism within healthcare facilities, as well as in the community [24]. The main
way of transmission is by hands, especially healthcare workers' hands. Hands may
become contaminated with MRSA by contact with infected or colonized patients. If
appropriate hand hygiene is not performed, bacteria can be spread when healthcare
workers touch other people.

As elsewhere, there are hospital acquired, community acquired and livestock
acquired strains of MRSA in Hungary [12, 25].



1.4 Extended-spectrum p-lactamase- and metallo-B-lactamase-producing
Enterobacteriaceae

After the emergence of B-lactamase, the extended-spectrum B-lactamase (ESBL)
production was discovered [26]. This was first published in Germany in 1983, and the
first outbreak was described in France in the same year. B-lactamases are enzymes that
are able to hydrolyse the B-lactam antibiotics’ structure. Members of p-lactam antibiotic
group are penicillins, cephalosporins, monobactams and carbapenems. The side chains of
the B-lactam ring are responsible for the stability, pharmacokinetics and antibacterial
spectrum of drug molecules. Their characteristic properties are that their effect is time-
dependent, and that they are ineffective against intracellular microbes. Clavulanic acid,
sulbactam and tazobactam were developed to counteract B-lactamases. A plasmid-
mediated gene carries resistance against penicillins, second- and third-generation
cephalosporins (cefotaxime, ceftazidime and ceftriaxone) and monobactams. Hundreds
of these plasmids are known; the most widespread are TEM, SHV and CTX-M [27-29].
This type of resistance is frequently associated with aminoglycoside, fluoroquinolone or
trimethoprim/sulfamethoxazole resistance. The emergence of this property was first
described in the members of the Enterobacteriaceae family, most frequently in
Klebsiella pneumoniae (K. pneumoniae), E. coli and Proteus mirabilis strains. These
pathogens colonize the large bowel from months to years. Prolonged hospital stay,
intensive care, B-lactam antibiotics use and instrumental or surgical intervention are
among the factors that predispose to the occurence of these pathogens. In hospital
settings they spread by contact with the contaminated hands of the staff. The ratio of
infected to colonized patients reaches 1:2. Gastrointestinal tract, urinary tract, skin or
soft tissue infection and sepsis are the most common illnesses caused by these microbes.
The first therapeutic choices are carbapenems, but ciprofloxacin, nitrofurantoin and
fosfomycin may also be administed according to susceptibility tests [13].

Metallo-p-lactamases (MBL) are ESBLs which need zinc to function properly.
They are frequent in Greece, France, Italy, Spain and Turkey. Since these countries are
popular holiday destinations, import of bacteria having MBL can occur. VIM, IMP,
OXA-48 and NDM are the most widespread genes encoding metallo-p-lactamases. In
Hungary, the role of class 1 integron in the transmission of VIM type of MBL gene



among P. aeruginosa, Pseudomonas putida and Aeromonas hydrophilia strains was
proven [30-31].

At the Neonatal Intensive Centre (NIC) of our institution we have seen the rising
occurence of ESBL-producing Gram-negative Enterobacteriaceae, mainly in colonized
patients. By seeing the trends at the beginnig of 2013, it was obvious that the number of
cases going to increase in 2014, if this trend will remain.

1.5 Multiresistant Pseudomonas aeruginosa

One of the main causes of serious nosocomial infections is Pseudomonas (P.)
aeruginosa. It is an invasive Gram-negative bacterium that is responsible for nosocomial
pneumonia, urinary tract infections and bacteriaemia [32]. A further problem is that these
infections are often caused by resistant strains. First of all, P. aeruginosa has intrinsic
resistance to a broad range of antibiotics, e.g. aminopenicillins, first-, second- and oral
third-generation of cephalosporins, trimethoprim/sulfamethoxazole and macrolides, due
to the low permeability of its cell wall and constitutive expression of AmpC pB-
lactamases [19, 32-33]. Otherwise the acquired resistance mechanisms are as follows: a.
cell wall mutations leading to a reduction in porin channels (isolated carbapenem
resistance), b. active efflux mechanisms: upregulation of multidrug efflux pumps (e.g.
MexAB-OprM system), c. changing in the structure of the antibiotic’s target enzyme,
e.g. in DNA topoisomerases (in case of fluoroguinolone resistance) and d. enzymatic
inactivation of antibiotics, e.g. modification of aminoglycosides by phosphorilation,
acetylation or adenilation, or production of chromosomal and plasmid- or integron-
mediated B-lactamases (resistant to third-generation cephalosporins) [6,19, 34-41].

MPAE often has MBL, which, as mentioned above, are a group of ESBL
enzymes and determine resistance to all f-lactams, including the carbapenems. The most
threatening is the effect of MBLs, which leads to the resistance of all carbapenems. The
activity of this class B carbapenem hydrolysing enzymes is not inhibited by clavulanic
acid and tazobactam [42-43]. These mechanisms often exist simultaneously, thus
conferring combined resistance to bacteria resulting multi- or panresistant P. aeruginosa
strains [44]. Unfortunately, genes coding these resistances can easily spread among
bacteria in hospital environment, particularly in the case of non-proper isolation of

infected patients, and/or non-proper hygienic behaviour of the healthcare personnel.



1.6 Multiresistant Acinetobacter

Acinetobacter is a Gram-negative aerobic bacillus. It can be a member of the
normal flora, being present in 25% of humans. It is found on the skin of axilla, groin or
legs; however, it was also identified in the mouth or airways of elderly people. It is
viable in the environment for about a week. It can take up TEM-1, TEM-2, ACE-4 and
CRB-5 of the p-lactamases. These genes are spread by a plasmid or transposon.

Its importance is highlighted by the fact that this microbe most commonly leads
to HCAIs, especially in ICU patients in critical condition. Ventilator-associated
pneumonia (VAP) is the most characteristic illness caused by this microorganism, but
bacteriaemia, sepsis, meningitis, endocarditis, skin and soft tissue infections and urinary
tract infection do occur as well [45]. Even peritonitis in a continuous ambulatory
peritoneal dialysed patient was described. Epidemic purulent meningitis was observed in
children with leukaemia receiving intrathecal methotrexat therapy [46]. Chronic
pulmonary disease, artificial respiration, urinary tract catheter, old age and intensive care
settings predispose to this infection. Lethality is high, ranges from 30% to 70%.

It quickly colonizes the airways of artificially ventilated patients. In hospital
settings, it spreads by contact, via the hands of the staff. It can be most commonly
isolated from ventilators, floors, sink of washbasins, bed-linens or bedside tables of
colonized patients [47].

Ampicillin, gentamycin and nalidixic acid were used as antimicrobial agents till
the 1970s. After the emergence of B-lactamases, imipenem from carbapenems was used
as an antibiotic. Among other agents, levofloxacin and amikacin were applied. However,
nowadays the strains are often resistant to carbapenem, namely multiresistant
Acinetobacter (MRAB). Therefore colistin therapy is usually used. Rifampicin as a
second agent in combination can be also effective [48].

Unfortunately, a pan-drug-resistant Acinetobacter sp., which is resistant to
colistin too, was published as the cause of an outbreak at an ICU in 2013. The lethality
of this epidemic was 75%. The hygienic department could not find the environmental
source of the outbreak, so violation against the hygienic rules and contact transmission
by hands were supposed. The epidemic could have been stopped only by hygienic
education and strict adherence to isolation and desinfection rules [49].



1.7 Carbapenem-resistant and carbapenemase-producing Enterobacteriaceae

The widespread use of carbapenems to combat the continually growing number
of infections caused by ESBL-producing Enterobactriaceae led to the emergence of
carbapenemases. This feature can be encoded on a chromosome or plasmid. If an
Enterobacteriaceae strain has a MIC value greater than 2 for any carbapenems, the
presence of this enzyme should be suspected [15, 50]. With CRE, no carbapenemase
production is detected, while the enzyme is detectable in carbapenemase-producing
Enterobacteriaceae (CPE).

K. peumoniae carbapenemase (KPC) is the best-known type of CPE enzymes.
The CDC detected carbapenemase production first of all in isolates of
Enterobacteriaceae.

Carbapenemases like ESBL occur in the members of Enterobactiriaceae family.
Therefore the microbes carrying them colonize the large bowel. Strategy for
decolonization has not been established yet.

In Europe it is endemic in Italy, Greece and Cyprus, and outside Europe in the
USA and in Israel. Thus CPE screening is recommended for every inpatient transferred
from abroad and patients having hospital treatment in another country within one year.
Stool or anorectal swab is necessary for the test.

The first KPC was isolated in 2001. In that year, the incidence of CRE in the
USA was 1.2%, which reached 4.2% in 2011 [51].

In Hungary, the first KPC-2-positive patient was a man who was transferred from
a Greek hospital. He had 7 contacts. Each patient died because of the outbreak, which
shows the high lethality of the infection. The first VIM-positive Enterobacter cloacae
infection was found in our country in 2010 [14].

For therapy, colistin and tigecycline are used [52].

1.8 Vancomycin-resistant Enterococcus

Enterococci (E.) are Gram-positive facultative aerobic pathogens, which are
members of the normal flora. Several species are known, for example E. faecalis, E.
faecium, E. durans, E. avium, E. gallinarium, E. raffinosus, E. hirae, E. mundii, E.
solitarius and E. pseudoavium. E. faecalis is the most common human pathogen,

whereas E. faecium is much more rare. Their characteristic feature is an intrinsic
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resistance against B-lactam penicillins and cephalosporins, aminoglycosides,
clindamycin and trimethoprim/sulfamethoxazole. Besides they may possess acquired
resistance to macrolides, tetracycline, lincosamids, chloramphenicol and other
glycopeptides.

Vancomycin is suggested for the treatment of MRSA infections; however,
transferable resistance to this drug is now quite common in Enterococcus spp. and
become VRE. Sometimes this resistance gene finds its way finally to MRSA, although
VRSA strains are still rare [6, 31, 53].

The VRE strains belong to the most dangerous pathogenic agents. They mainly
occur at ICUs. Among the infections caused by them, bloodstream infection, urinary
tract infection, endocarditis, abdominal and pelvic infections, wound infection and skin
or soft tissue infections could be highlighted. The risk factors predisposing to these
infections are similar to those for other MDRB. The microorganism is most commonly
isolated from chronic wounds (decubitus, ulcus cruris), or from the site of perineum or
vagina. In the UK, poultry and pork were described as source of infection. The reason for
this was the use of avoparcin, a glycopeptid in veterinary medicine, until the beginning
of the 1990s. The pathogen is mainly spread by direct contact via the hands of the staff
[53]. For therapy, tigecycline or linezolid are used.

1.9 Clostridium difficile

This microbe was first isolated in 1935. The breeding media to culture it
selectively have been known since 1977. This Gram-positive, spore-forming, obligate
anaerobic bacterium is considered to be one of the most important causes of antibiotic-
associated diarrhoea. It usually produces type A and B or only B type of exotoxin, but
non-toxin-producing strains are on record too. Toxin A is enterotoxic, while toxin B has
a cytotoxic effect. Toxin A affects the intestinal epithelium. Rarely, it produces binary
toxin as well. In our country, the fluroroquinolon-resistant, hypervirulent ribotype NAP1
(027 ribotype) emerged in 2007. The toxin- and spore-producing capacity of this
ribotype is several times higher than that of the common Clostridium difficile (CD).

Every hospital hygienic department faces the problem of increasing number of
CD infections and pseudomembranous colitides, because of the widespread use of broad-

spectrum antibiotics, and antibiotic combinations to treat the more and more severe
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infections, and the spreading of hypervirulent 027 CD strains in the European Union [54-
57].

The normal intestinal flora is damaged by antibitotic or cytostatic treatment,
which leads to CD colonization, or the formerly colonised pathogen multiplies and
becomes a toxin-producer. 5-17% of cancer patients suffer form infectious diarrhoea.
Ampicillin, amoxicillin/clavulanic acid, cefalosporins, clindamycin and fluoroquinolon
therapy are the most frequent causes of Clostridium difficile infection (CDI). It may
appear only after the administration of a single dose of antibiotic. The incubation period
ranges from 1 day to 8 weeks. The sources of infection are the symptom-free colonised
individuals or the symptomatic patients. The pathogen can be transmitted by direct or
indirect contact. Age over 65, abdominal surgery, inflammatory bowel diseases, acid
supressive therapy, prolonged hospital stay and long stay in a chronic care facility
predispose to the development of the illness. To diagnose the infection, stool should be
sent for test. Either direct toxin detection, or toxin detection after culture is performed.

CDI is characterized by profuse, greenish, watery diarrhoea, abdominal cramps
and loss of appetite. The clinical picture ranges form mild diarrhoea to life-threatening
pseudomembranous colitis.

The most important step in the therapy is the cessation of the causative antibiotic
agent. The most widespread treatment is oral or intravenous metronidazol or oral
vancomycin. If oral treatment is not possible, vancomycin can be given via nasogastric
tube or enema. Fidaxomicin can be administered orally at the beginning of CDI or at first
relapse of the disease in high-risk multimorbid patients. Probiotics did not live up to
expectations, sometimes leading to fungaemia or bacteriaemia, mainly in ICU patients. If
multiple relapses occur, stool transplantation is used with increasing frequency.
Emulsified faeces from healthy donors is administered by gastroscope into the stomach
or by colonoscope into the colon with a high success rate. In case of ileus, toxic
megacolon or perforation, colectomy may be necessary. Motility inhibitors are
contraindicated. The disease tends to relapse. Post-treatment screening is not
recommended. If the patient has been free of symptoms for 2 days, he/she is considered
to be cured [54-57].

The reported number of CDI cases in Hungary has been on the increase since 2009
(Figure 2) [55].
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Some experts consider two additional water-borne Gram-negative pathogens,

namely Stenotrophomonas maltophilia and Burkholderia cepacia, to be the next problem
bacteria [44, 58-61].
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Figure 2 Reported infectious enteritis cases caused by CD in different age groups in Hungary
between 2004 and 2010 [55]

Bejelentett esetek szama

In our institution, prospective, continuous surveillance activity for the MDRB
mentioned above is being performed. | did, however, retrospective surveillance of the

patient group described in the followings.

1.10 Surveillance at the Department of Oral and Maxillofacial Surgery

The contemporary method for complex and large tissue replacement in the oral
cavity and oropharynx is microsurgical free tissue transplantation. The most frequent
indication for this procedure is reconstruction following primary surgical oncological
interventions. However, this method is also used in patients with traumatic lesions,
developmental defects, tumour removal after primary radiotherapy, some benign
diseases and osteonecrosis. Improving surgical techniques, more accurate indications for
surgery and two-team operations have made the results of microsurgery more successful

and have shortened the duration of surgery. These changes have established good
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conditions for oncological recovery and functional rehabilitation. The success rate of
microsurgical operations, delayless oncological adjuvant therapy and the acceptable
quality of life of the patient are important factors that are strongly influenced by wound
healing. Perioperative antibiotic prophylaxis (PAP), which is effective against the normal
oral bacterial flora, is mandatory and plays an important role in polymorbid or anaemic
patients who receive preoperative radiotherapy or undergo long lasting surgery involving
potentially infectious sites. The strategy of PAP in reconstructive microsurgery of the
head and neck remains to be clarified in some details [62-71].

While examining the practice of PAP in oral and maxillofacial surgery, |
performed a retrospective surveillance based on case records of our patient material.

Only clinically manifested HCAI cases were noted as events.
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2. AIMS

2.1 Surveillance for multidrug-resistant bacteria
- to observe the number of cases of a certain type of MDRB in our institution from the
first occurrence
- to make a distinction between imported and nosocomial cases
- to observe the number of cases of colonised and infected patients
- to define the characteristic samples of a certain MDRB
- to estimate the expected number of cases
- to estimate the expected costs and isolation demands
- to prepare the necessary modification of the guideline and the patient information

leaflet on an emerging pathogen

2.2 Methicillin-resistant Staphylococcus aureus surveillance
- to analyse the main data of MRSA outbreaks/pseudo-outbreaks at the hospital
- especially considering the annual change of the new and known, imported and
outpatient cases
- to raise awareness to the fact that a colonised/infected patient is able to transfer the
pathogen to healthcare workers and their families

2.3 Surveillance at the Department of Oral and Maxillofacial Surgery
- to survey the practice of PAP and the incidence of HCAIs in the special
microsurgery-treated patient group of the Department of Oral and Maxillofacial
Surgery
- to compare our PAP practice and HCAI rate with those in the literature
- to compare the primary and the salvage group of patients regarding HCAIs
- to give feed-back on clinical practice from the data of the retrospective surveillance
- to make a suggestion for the improvement of PAP practice of the Department of

Oral and Maxillofacial Surgery, if applicable
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3. MATERIALS AND METHODS

3.1 Multidrug-resistant bacteria surveillance

Based on the available hospital hygienic data from microbiological results-based
surveillance, the hospital hygienic team of the Bacs-Kiskun County Teaching Hospital
has collected data on the following problem bacteria; MRSA since 1996, ESBL-
producing Enterobacteriaceae since 2005, MPAE since 2006, CD since 2008, MRAB
since 2010, CRE since 2012, VRE since 2013. The specified dates mean the first
occurence of a certain type of pathogen too.

The MDRB cases from 1 January 1996 to 31 December 2014 were surveyed on
the basis of the medical charts and microbiological data of the patients and health care
workers. Persons were considered to be infected when they had a positive culture and
had signs or symptoms of infection caused by MDRB. Persons were considered to be
colonised with MDRB when they had a positive culture without any signs or symptoms
of infection. A new nosocomial case was defined as occurring in a patient, whose MDRB
isolate was cultured more than 48-72 hours after admission. Prior culture results for
MDRB registered on admission were considered as a known/imported case.

The definitions used in data processing are shown in Table I.

Some cultured MRSA strains were typed at the Department of Phage Typing and
Molecular Epidemiology at the NCE using pulsed-field gel electrophoresis (PFGE) [72].
In 2011, we had the opportunity to examine and compare 19 MPAE samples by phage
typing methods too. Besides, these methods were used in CDI outbreaks as well.

The number of microbiological samples taken greatly influences the success of
our surveillance activity.
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Table I Acronyms of pathogens and their resistance

Acronym of pathogen Type of resistance
MRSA methicillin
VRE vancomycin

ESBL-producing Enterobactariaceae isolates having acquired

ESBL-producing Enterobacteriaceae . .
resistance to cephalosprorins

piperacillin/tazobactam, ceftazidime, cefepime, imipenem,

MPAE ) . - h I
meropenem, ciprofloxacin, gentamicin, tobramycin, amikacin
MRAB imipenem, meropenem
CPE carbapenemase production
CRE carbapenemase non-producing, but resistant to imipenem and/or

meropenem

If any of the above mentioned pathogens occur, patient’s name, date of birth,
hospital unit, sample type, whether colonization or infection, imported or not, and
classification according HCAI diagnosis are recorded.

Since in terms of hospital hygienic work and costs, not the number of patients,
but the number of cases is relevant in most instances, | worked with the latter in my

thesis and performed descriptive analysis of the received data.

3.2 Surveillance at the Department of Oral and Maxillofacial Surgery

Between 01 September 2007 and 31 January 2011, 108 patients underwent
reconstructive microsurgical procedure at the Department of Oral and Maxillofacial
Surgery and Otorhinolaryngology of the Bacs-Kiskun County Teaching Hospital,
Kecskemét.

The following data were processed during this retrospective analysis: type and
duration of PAP, results of microbiological cultures, if any, rate of HCAI and the
necessity of a tracheostomy or a percutaneous endoscopic gastrostomy (PEG). In 6 cases,
the length of PAP could not be established because of inaccurate medical records, but the
other relevant data were available, so these cases were included in the analysis as well.
The surgical wounds were classified into one of the four groups based on the degree of
contamination present at the time of surgery. This classification also implies the rate of

wound infection, as specified:
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- Category Al/clean wounds: no infection or inflammation, without entering body
cavities, primary wound closure. Wound infection rate is under 5%. PAP is not
necessary.

- Category B/clean-contaminated wounds: entering a hollow viscus under controlled
circumstances, no contamination during operation. Wound infection rate is between 5
and 10%. PAP is justified.

- Category Cl/contaminated wounds: acute open wounds, gross spillage from
gastrointestinal tract, major break in sterile technique, more devitalized tissues,
foreign body, delayed wound closure. Wound infection rate is above 20%. PAP is
mandatory.

- Category D/dirty wounds: chronic traumatic wounds, residual necrotic tissue,
preoperative infection or hollow viscus perforation. Wound infection rate is higher
than 40%. Antibiotic therapy is necessary [63].

The comparison of primary and salvage operations was made with the two-
sample t-test or the Fisher exact probability test and the significance level was set to
p<0.05.

According to local regulations, no Institutional Ethics Committee approval was
necessary for this retrospective non-interventional study. However, the approval of the
Institutional Data Safety Monitor is necessary in all such cases and was obtained for the

processing and anonymous reporting of the data.
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4. RESULTS

Based on the available hospital hygienic data from microbiological results-based
surveillance, 3445 cases fell into the group of problem bacteria from 1 January 1996 to
31 December 2014 (Table I1). In order of frequency, 42.1%, 33.2%, 21.0% and 2.8%
were the proportion of ESBL-producing Enterobacteriaceae, MRSA, CD, MPAE,
respectively; while 0.9% was the occurence of MRAB, CRE and VRE together.

The total number of MDRB cases amounted to 33 in 1996, but reached 558 in
2014. This represents nearly a 17-fold increase.

Table 11 Total number of MDRB cases (inpatient+outpatient)

Year | MRSA |ESBL | MPAE | MRAB |CRE |CPE [ VRE | CD | Total
1996 33 0 0 0 0 0 0f 0] 33
1997 55 0 0 0 0 0 0 0| 55
1998 15 0 0 0 0 0 0| Of 15
1999 6 0 0 0 0 0 0] O 6
2000 7 0 0 0 0 0 0] O 7
2001 0 0 0 0 0 0] O 5
2002 26 0 0 0 0 0 0| O 26
2003 37 0 0 0 0 0 0| O 37
2004 54 0 0 0 0 0 0f 0| 54
2005 86 26 0 0 0 0 0 0] 112
2006 86 30 5 0 0 0 0l 0] 121
2007 75 21 0 0 0 0 0l 0] 96
2008 89 71 21 0 0 0 O 9| 190
2009 77 88 22 0 0 0 o 4| 191
2010 94| 124 16 2 0 0 0| 14| 250
2011 99| 165 7 1 0 0 01117 389
2012 89| 346 9 2 2 0 01196 644
2013 116 358 4 3 4 0 11169| 655
2014 96| 223 13 7 0 0 4(215| 558
Total | 1145| 1452 97 15 6 0 5|724 | 3444

| assessed the total number of microbiological samples between 2012 and 2014

similarly to the European Centre for Disease Prevention and Control (ECDC) data
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collection [73]. The number of samples has been on the increase since 2012 (Table I11).

The number of haemocultures per 1000 hospital days ranged from 8.8 to 10.0.

Table Il Laboratory data between 2012 and 2014

Year Total number of Total number of Number of blood
microbiological blood culture sets culture sets per
samples 1000 patient days
2012 9264 2516 9.2
2013 10208 2669 8.8
2014 10923 3039 10.0

| had the opportunity to collect the data of the most frequent antibiotics used to
treat problem bacteria between 2012 and 2014 (Table V). The days of treatment (DOT)
data are given. Increased use of tigecycline, colistin, imipenem and metronidazole was
proven. It should be noted, however, that these agents are used not only to treat these
infections, but also against other infective diseases, for example metronidazole is
administered for PAP or to treat abdominal infections beside CDI treatment. After a

registered decrease in 2013, vancomycin use increased in 2014.

Table IV DOT data of some antibiotics used to treat MDRB infections in our hospital
between 2012 and 2014

Antibiotic

2012 2013 2014
name
tigecycline 33 20 177
colistin 50 37 180
vancomycin 1873 1618 1794
imipenem 2347 2890 3358
metronidazole 12661 16969 19444
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4.1 Methicillin-resistant Staphylococcus aureus

The total number of cases was 1145 (Table Il and Figure 3). The number of
inpatient cases was 684. These data were analysed according to the source of infection or
colonization (new or imported), and outpatients were viewed separately from inpatients.

Since of my institution is a county teaching hospital and a lot of patients come
from different types of healthcare facilities, patients are quite frequently MRSA-positive
on admission or they have positive cultures within 48-72 hours. These cases are
considered to be imported. 2005 was the first year when the number of cases was above
80. In that year, the largest number of new cases was detected, 60 of 86 cases. The
number of cases grew steadily from 2002 to 2013. The number of known cases was the
highest in 2013, 33 of 116 cases, which amounted to 28.4%.
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Figure 3 Number of MRSA cases in our hospital between 1996 and 2014

In 2014, we experienced a 17% decrease compared to the previous year. In the
same year, the outpatients’ number was the highest, 27 cases, which meant 28.1%. The
30 new cases in 2014 meant a 43% decrease compared to the previous year. On the basis
of the data in Table II, it can be established that the number of new and known cases
diminished, while the number of imported and outpatient cases rose. In 2014, we
registered the highest number of imported cases (31 cases), which amounted to 32.2% of

this year’s cases.
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| have found data among the hospital hygienic records about the MRSA-positive
samples taken between 2005 and 2014. During these ten years, the positive results
amounted to 1874. More than one positive sample can be taken from a patient, so the
number of samples is higher than that of cases.

These data are presented according to medical specialties (Table V), where
internal medicine includes neurology and dermatology too. The hospital has the
following surgical branches: surgery, neurosurgery, traumatology, orthopedics,
ophthalmology, otorhinolaryngology and oral surgery. ICU in the table means the adult
and paediatric ICUs together. The Unit of Special Rehabilitation is regarded as a separate

item, because the patients there often have infection and they usually need long-term
care.

Table V Distribution of the number of MRSA samples according to medical branches between 2005 and
2014 (inpatient)

Unit | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Total | %
Internal 63 84 75 55 48 89| 113 70 73 96| 766| 40.8
Surgical 22 20 37 50 17 27 36 28 41 44| 322| 17.2

ICU 11 27 24| 42 11 10 38 82 51 23| 319| 171
Special

rehabi- 103 34 23 55 34 51 41 39 35 52| 467| 24.9
litation

On the website of the NCE (www.oek.hu) one can find the bacterial resistance
data from 2005. The proportion of MRSA strains compared to all S. aureus in our
institute was higher than that of the NCE between 2005 and 2014. This can be explained
by the fact that the NCE figures were cleaned (only one sample from one patient), and
referred to inpatients, whereas our data are not cleaned, and also include data of
outpatients, whose samples were taken in our institution (Table V1I).

Among inpatients, the most common infections by MRSA were wound infection
(22.4%), skin and soft tissue infection (1%), sepsis (13.5%) and respiratory tract

infection (3.1%). 373 colonization cases were observed, which amounted to 54.5%
(Figure 4).


http://www.oek.hu/
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Figure 4 Diseases and colonization caused by MRSA in our hospital between 1996 and 2014
(inpatient)

Table VI Proportion of MRSA strains compared to all Staphylococcus aureus in our institution
(inpatient+outpatient) and the nationwide data of the National Center for Epidemiology (inpatient)
between 2005 and 2014

Year Our data (%) National data (%)

1996 7.2 no data
1997 10.8 no data
1998 1.1 no data
1999 1.9 no data
2000 3.5 no data
2001 1.7 no data
2002 7.2 no data
2003 9.5 no data
2004 17.2 no data
2005 22.3 16.8
2006 24.7 20.5
2007 30.4 20.1
2008 54.7 21.7
2009 36.0 21.5
2010 57.5 23.7
2011 42.4 23.5
2012 30.4 23.0
2013 415 22.0
2014 55.3 no data

The incidence of new cases calculated per 1000 nursing days was the most
favourable between 1998 and 2002 (Figure 5).
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In the period examined, four outbreaks and one pseudo-outbreak occurred (Table
VII). In the four outbreaks, only one patient died in 2009. In 1997, 10 cases of wound
infection, 2 cases of colonization were detected among 12 affected patients, and one
hospital worker turned out to be a carrier. In 2003, among 9 patients, one had sepsis, 2
had wound infections and six of them were colonised. Two hospital workers were nasal
carriers then. In 2004, one sepsis and two wound infections were diagnosed. In 20009,
two septic, and 4 colonised cases were discovered. In the last two outbreaks, no

colonization or infection caused by MRSA was identified among hospital workers.
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Figure 5 Incidence of MRSA between 1996 and 2014 (inpatient)
Table VII Data of the outbreaks/pseudo-outbreak of MRSA
Time (month, year) Unit affected Infected Colonized Infected Colonized Deceased
patient patient worker worker patient
08-12, 1997 Septic Surgery Unit 10 2 0 1 0
01-04, 2003 Septic Surgery Unit, 3 6 0 2 0
Neurology Unit, ICU
06, 2004 Septic Surgery Unit 3 0 0 0 0
07, 2009 Internal Medicine 2 4 0 0 1
03-04, 2010 Nursing Unit 1 7 0 10 (+2 familyj] 0
members)
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4.1.1. Description of the pseudo-outbreak caused by MRSA

A 60-year-old female patient with known throat colonization by MRSA was
transferred from the Neurology Unit to the Nursing Unit on 21 January 2010. She was
placed in an isolated ward. On 23 March, a 69-year-old female patient was moved from
the Neurology Unit to the Nursing Unit. Her routine nose and throat sample for MRSA
showed positive culture result on 29 March. On 23 April, a female patient lying in
another ward of the Nursing Unit developed conjunctivitis and her eye sample was
MRSA-positive. Because of this, the contact screening was extended and all the nurses,
doctors and cleaners working at the unit were tested. 3 colonised patients and 8 colonised
nurses were discovered. Since vein preparations at this unit were performed by two
doctors working in another hospital building and ward, they were tested too, and proved
to be MRSA-colonised. At the request of one of the affected doctors, his son and
pregnant wife were also tested and the boy’s throat and the woman’s vaginal samples
proved colonization with MRSA. During the pseudo-outbreak, one symptomatic patient
and 19 colonised individual were affected. The PFGE showed that the first patient
transferred from the Neurology Unit had type A1, the second patient D2 of the organism.
During processing of the isolates, two Al, one A2, one B4, ten D2, four D4, one D14
and one D15 types were identified (altogether 7 different types). The patients who did
not need further hospital treatment were discharged. The carriers among the healthcare
workers were banned from working and the colonised patients were isolated in cohorts
with continuous and terminal disinfection. The summarized data can be seen in Table
VIII. The patient with conjunctivitis recovered after local rifampicin treatment. The
decolonization of the patient transferred to the Nursing Unit on 21 January was
unsuccessful after several attempts. The other six patients could be treated by mupirocin
nasal ointment, gargling and painting with chlorhexidine-containing disinfectant. Since
the healthcare workers were not allowed to work, the Nursing Unit faced severe
problems in patient care. To solve this, the healthcare workers were administered not
only local decontamination but also oral antibiotics (trimethoprim/sulfamethoxazole or
tetracycline or ciprofloxacin). One of the doctors could be decolonised after the first
treatment; however, his colleague, whose family members were affected too, could

resume work only after the third decolonisation attempt. The decolonisation of his one
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year and four month old child was difficult because the boy could not gargle yet, and he
did not tolerate painting.

Table VIII Data of MRSA pseudo-outbreak chronologically

Persons affected in Sampling sites PFGE type Resistance pattern
the pseudo-outbreak
P1 nose, throat Al a
P2 throat D2 a
P3 nose, throat D4 a
P4 conjunctiva B4 a
P5 nose D4 a
H1 nose, throat D2 a
H2 nose A2 a
H3 nose Al a
H4 nose D14 b
H5 nose D2 a
H6 nose D2 b
H7 nose D15 a
H8 nose D4 a
P6 nose, throat D4 a
P7 nose D2 b
P8 throat, bronchus D2 a
H9 throat D2 b
H10 throat D2 a
C1 vagina D2 a
C2 throat D2 a

P1-8: patients, H1-9: healthcare workers, C1-2: family members of the healthcare workers

Resistance patterns:

a=the isolate resistant to gentamicin, erythromycin, clindamycin, ciprofloxacin but sensitive to
trimethoprim/sulfamethoxazole and doxycyclin

b=the isolate resistant to gentamicin and ciprofloxacin, but sensitive to erythromycin, clindamycin,
trimethoprim/sulfamethoxazole and doxycyclin
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4.2 Extended-spectrum f-lactamase-producing Enterobacteriaceae

During the ten-year period examined, 1452 cases were detected (Table Il and

Figure 6). After the emergence of the first cases in 2005, a slow increase was observed
between 2008 and 2011. In 2012, a sharp rise was noticed, despite the fact that no

outbreak occurred. The number of imported cases has been significant since 2011. The

number of patients with already known colonization increased in 2012. In 2014, the

number of cases decreased by 37.7%, which can mainly be ascribed to measures taken in

PIC, by which the number of cases there went down substantially.

Between 2005 and 2014, the number of registered ESBL-positive samples was

1985.

These data are presented according to medical specialties, similarly to MRSA.

(Table V1II). This type of pathogens occurred most commonly in internal medicine units,

but the occurence in PIC was also significant.
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Figure 6 Number of ESBL-producing Enterobacteriaceae cases in our hospital between 2005 and

2014

Table I1X Distribution of the number of ESBL-producing Enterobacteriaceae samples according

to medical branches

Unit 2005 | 2006 | 2007 | 2008 | 2009 | 2010|2011 | 2012 | 2013 | 2014 | Total | %
Internal 15| 11| 21| 20| 60| 74| 83| 233| 206| 107| 830| 41.8
Surgical 0 0| 11| 12| 25| 26| 28| 102| 115| 59| 378| 19.1

ICU 16 6 6| 14| 22| 21| 23| 60| 70| 84| 322| 16.2

PIC 14| 13 1| 60| 10| 25| 32| 38| 86 3| 282| 142

Special rehabilitation 8 1 0 9| 11| 22| 18| 42| 44| 18| 173 8.7

Total 53| 31| 39| 115| 128| 168| 184 | 475| 521| 271 1985 100
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794 colonised cases, out of 976 new cases, were identified among inpatients,
which amounted to 81.4%. Abdominal cavity infection occurred in 76 cases, that is
7.8%. The diseases caused by the pathogen were as follows: 4 cases of cholangitis, 1
case of endometritis, 1 case of necrotising enterocolitis, 1 case of peritonitis, 68 cases of
urinary tract infection (7%) and 1 case of vaginitis. The pathogen caused sepsis in 47
patients, which amounted to 4.8%. Other illnesses developed in 59 cases, for example
decubitus infection, pneumonia and wound infection (Figure 7). The pathogens cultured
were the following in alphabetic order: Citrobacter amalonaticus, Citrobacter freundii,
Enterobacter cloacae, E. coli, K. pneumoniae, Klebsiella oxytoca, Proteus mirabilis and

Serratia marcescens.

M sepsis
M colonization
intraabdominal

infection

M other

Figure 7 Diseases and colonization caused by ESBL-producing Enterobacteriaceae in our
hospital between 2005 and 2014 (inpatient)

The change in incidence is shown in Figure 8.
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Figure 8 Incidence of ESBL-producing Enterobacteriaceae between 2005 and 2014 (inpatient)
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During 10 years, 207 cases of ESBL-producing pathogen were observed in PIC. 3
cases of infection and 204 cases (98.5%) of colonization were detected (Table X).

Table X Diseases and colonization caused by ESBL-producing Enterobacteriaceae in PIC
between 2005 and 2014

2005|2006 | 2007 | 2008|2009 | 2010|2011 |2012 |2013|2014

Upper respiratory

tract infection 1 0 0 0 0 0 0 0 0 0
Enteritis 0 0 0 1 0 0 0 0 0 1
Colonization 7 6 1| 36 10 17 28 38| 59 2
Total 8 6 1| 37 10| 17 28 38| 59 3

Stool samples and anorectal swabs taken on the day of their premature birth from
335 mothers were screened for ESBL in the Obstetric Unit of our hospital. Among them
10 cases of asymptomatic ESBL-producing strain were identified in the colon. This
means a colonization rate of 2.98%. From October 2013, none of the 10 ESBL-colonised
mothers’ premature infants were positive, and none of them became positive during the

hospital stay.

4.4 Multiresistant Pseudomonas aeruginosa

The first MPAE strain was isolated in our hospital in 2006 (Table I1). During this
period, 97 cases occurred. Their annual distribution can be seen in Figure 9. In 2009, the
highest number of new cases was detected, that is 22. In 2013 and 2014, two imported

cases appeared each year as well. Among outpatients, a maximum of 1 or 2 cases were

found.
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Figure 9 Number of MPAE cases in our hospital between 2006 and 2014
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From 2009 to 2011, MPAE strains were deep-frozen. 19 of these deep-frozen
samples (10 from 2009, 9 from 2011) were recultured and phage-typed in the NCE,
where no common phage type was found among the samples.

No MPAE outbreak took place during these 8 years.

The pathogen was most frequently isolated from urine, wound discharge,
haemoculture and bronchial fluid.

126 MPAE positive samples were observed among inpatients between 2006 and
2014. This data are presented according to medical specialties, similarly to MRSA
(Table XI).

Table XI Distribution of the number of MPAE samples according to medical branches (inpatient)

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Internal 3 0 8 4 7 2 7 0 2

Surgical 0 0 4 6 7 2 0 0 2

ICU 0 0| 16 8 8 1 0 0 7
Special

rehabilitation 6 0 3 8 3 0 0 2 10

Total 9 0| 31| 26| 25 5 7 2| 21

The microbe caused the following diseases in inpatients: 4 cases of wound
infection, 3 cases of urinary tract infection, 7 cases of sepsis, 2 cases of lower repiratory
tract infection and 1 case of cholangitis. It appeared as colonised flora in 80 cases, that is
82.5% (Figure 10).

B Wound infection

B Urogenital

M Sepsis

M Lower respiratory tract
infection

B Cholangitis

m Colonization

Figure 10 Diseases and colonization caused by MPAE in our hospital between 2006 and 2014 (inpatient)
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4.5 Multiresistant Acinetobacter
This pathogen has been present in our institution for 5 years. During this period,
MRAB was cultured in 33 samples from 15 patients (Table Il and XII). It did not occure

in outpatients.

Table XI1 Number of MRAB cases and samples in our hospital between 2010 and 2014

2010 2011 2012 2013 2014
Cases 2 1 2 3 7
Samples 2 1 2 11 17

Table XIII shows the distribution of 33 positive samples according to medical
branches.

Table XI1I Distribution of the number of MRAB samples according to medical branches

2010|2011 {2012 2013|2014

Internal 0 0 1 4 4
Surgical 1 0 0 0 0

ICU 0 1 1 7| 13
Special rehabilitation 1 0 0 0 0
Total 2 1 2| 11| 17

In the period studied, the pathogen gave rise to 8 cases of infection and 7 cases of
colonization. The distribution of infections is as follows: 1 case in 2010, 2 cases in 2012,
3 cases in 2013 and 2 cases in 2014. The distribution of diseases according to organ
involvement is as follows: 6 cases of sepsis, 1 case of lower respiratory tract infection
and 1 case of upper respiratory tract infection. The number of colonised cases was 1-1 in
2010 and 2011 respectively, while 4 in 2014. The microorganism was cultured from the
following sites: skin, bronchus discharge, drain, haemoculture, abdominal fluid, cannula,

sputum, nose, wound discharge, throat, trachea and urine.

4.6 Carbapenem-resistant and carbapenemase-producing Enterobacteriaceae
CRE emerged in our hospital 3 years ago (Table II). It was cultured from 10
samples of 6 patients. 2 cases were identified in 2012, and 4 in 2014. 5 patients were in
PIC and 1 in internal medicine unit. The pathogen was K. pneumoniae in every case. It

was cultured from 2 samples in 2012, and from 8 in the following year. 1 nose, 1 trachea,
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2 haemoculture and 6 stool samples were positive. It gave rise to one sepsis case in 2012.
It appeared as colonizing flora in the other cases.

We haven’t detected CPE in our hospital yet.

4.7 Vancomycin-resistant Enterococcus

The pathogen emerged in our hospital in 2013, as a consequence of the transfer of
a patient with a wound infected by VRE from a university institution (Table II). It was
cultured from 10 samples of 5 patients. The distribution of these was: 2 haemocultures, 2
wound discharges, 2 abdominal fluids and 4 stool samples. It has occured in two units, in
ICU and Invasive Cardiology Unit. It led to 2 cases of sepsis, 1 case of wound infection

and 2 cases of colonization.

4.8 Clostridum difficile

From 2008 to 2014, 724 cases of CDI occured (Table 11 and Figure 11). The total
number of cases was found to increase sharply from 2011. The increase slowed down
from 2012. The first 5 imported cases were observed in 2010, and 38 cases were

registered 4 years later.
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Figure 11 Total number of CDI cases in our hospital between 2008 and 2014

456 cases (63%) occured in internal medicine units, where the antibiotic use is

higher than in surgical units (Table XIV).



32

Table XIV Distribution of the number of CDI cases according to medical branches (inpatient)

2008|2009 | 2010 | 2011 | 2012 | 2013|2014 | Total
Internal 7 3 7| 90| 115| 101| 133 456
Surgical 2 0 1 6| 30| 21| 29 89
ICU 0 0 0 4 7 4 5 20
PIC 0 0 1 0 0 0 0 1
Special rehabilitation 0 1 0 8 2 3 2 16
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Figure 12 Incidence of CDI between 2008 and 2014 (inpatient)

The changes in incidence are presented in Figure 12.

It is difficult to follow up the recurrences, if the patient is not readmitted to
hospital. 3 definitive recurrent cases were found in 2011, while 19 cases in 2014. The
real number must be much higher.

In the period studied, 3 outbreaks were identified. The first epidemic affecting 18
people took place in an internal medicine unit from 29 February to 14 April 2012. In the
second outbreak, 5 patients were affected in an other internal medicine unit between 28
December 2012 and 6 February 2013. From 3 January to 16 March 2014, the third
outbreak occured in the internal medical unit, where the first epidemic has occured 2
years before. 24 patients were registered then. The presence of 027 phage type was
proven by phage typing in all 3 outbreaks.
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4.9 Surveillance at the Department of Oral and Maxillofacial Surgery

According to the wound classification described earlier, 107 surgical procedures
belonged to category B and one to category D. The indications for the operations were
malignant tumours in 99 cases (88 oral and 11 extraoral tumours), and benign diseases in
9. There were 80 male (75%) and 28 female (26%) patients in this study. Their mean age
was 56.4 years (range: from 23 to 84 years). The average operation time was 322
minutes (range: from 180 to 1070 minutes). The average duration of hospital stay was
17.3 days. Primary and salvage operations were carried out in 70 cases (65%) and in 38
cases (35%), respectively. In 89 cases, soft tissue flaps, and in 19 cases bone flaps were
used.

Two patients (2%) were administered chemotherapy before surgery and two (2%)
received prior radiotherapy, fourteen patients (13%) underwent previous surgery and
radiotherapy, four patients (4%) received prior surgery with radio- and chemotherapy,
nine patients (8%) underwent previous surgery and seven patients (6%) received
previous radio- and chemotherapy. The antibiotics given are presented in Table XV.

HCAIs were diagnosed in 10 cases (9.3%), including 8 surgical site infections
(SSls) and 2 instances of pneumonia. The pathogens cultured from SSI cases were the
following: P. aeruginosa, Serratia sp., Klebsiella sp., Proteus mirabilis, Enterobacter sp.
and coagulase-negative Staphylococcus. In one case, the wound infection was caused by
MRSA.

Table XV List of antibiotics used for PAP

Antibiotics used Number of patients Proportion (%)
cefotaxime+metronidazole 92 85.2
amoxicillin/clavulanic

acid+metronidazole ° >0
amoxicillin/clavulanic acid 4 3.7
cefuroxime + metronidazole 4 3.7
ceftriaxone + metronidazole 1 0.9
cefotaxime + clindamycin 1 0.9

Except from one case, more than one pathogenic agent was identified in the
infected wounds. All HCAI cases occurred in patients who had undergone category B
operations. 7 cases (6.5%) consisting of 5 SSls and the 2 cases of pneumonia were
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recorded with primary procedures. Three cases (2.8%) of SSI occurred in patients
undergoing salvage operations. The HCAI rate of primary and salvage surgical
procedures were 7/70 (10%) and 3/38 (7.9%), respectively. There was no statistical
difference between these two rates (p=1; two-tailed Fisher exact test). Seventeen patients
(16%) needed tracheostomy and two received PEG. With patients having tracheostomy,
the average length of antibiotic use was 12.7+10.4 days. Three cases (2.8%) of wound
infection and one case of pneumonia occurred in this group. So the HCAI rate among
them was remarkably high (23.5%), and higher than the rate seen in patients not in need
for tracheostomy or PEG (p=0.049, Fisher exact test). There was no significant
difference in the proportion of HCAI cases found after operations using soft tissue flaps
(10.1%) or bone flaps (5.3%) (p=0.69, Fisher exact test).

Total and partial flap losses occurred in 2-2 cases (2-2%), respectively. One
patient died. He was reoperated on for a cervical haematoma compressing the flap on the
9™ postoperative day. Two days later, after extubation, obstructive respiratory failure
developed. Conicotomy and tracheostomy were performed, but his life could not be
saved. No autopsy was done.

The average length of antibiotic prophylaxis in the 102 patients with available
data was 8.3+5.2 days (range: from a single dose to 39 days). The average length of PAP
was 8.0+4.3 days for primary operations and 8.9+6.7 days for salvage operations. The
two-sample t-test showed no significant difference between the duration of PAP in these
two subgroups (p=0.41). The antibiotic prophylaxis was continued in 3 cases, when
wound infection or pneumonia was diagnosed. In 7 cases, the antibiotic was changed to
another one. Counting only the cases in which no HCAI occurred (98 cases, 90.1%) the
duration of antibiotic administration could be determined (94 cases, 87%): the average

duration of antibiotic regimens was 7.6 days.
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5. DISCUSSION

5.1 Multidrug-resistant bacteria
Until the end of the studied period (31 December 2014), the NCE published
national guidelines only on MRSA and CD [10, 55]. So until that time, local hospital

hygienic protocols determined the necessary MDRB sreening tests in Hungarian

hospitals. Therefore, data of the institutions were not comparable with each other, since

the number of cases was higher in hospitals which performed screening test, but much

lower in institutions where no screening tests were done.

The screening tests are regulated and performed according to the MDRB

protocol of our hospital as follows.

As a general rule, screening tests are indicated on admission,

if MRSA/hVISA/VISA colonization is in the patient’s history or he/she is a
known MRSA/hVISA/VISA carrier (nose, throat, axillary or inguinal site);

if the patient is colonised with ESBL-producing bacteria (stool screening or
anorectal swab for ESBL);

in case of CPE/CRE colonization (stool screening or anorectal swab for
CPE/CRE);

in case of VRE colonization (stool screening or anorectal swab for VRE);

if the patient is trasferred from another healthcare facility, in which MDRB is

epidemic.

Screening tests should be considered on admission,

if the patient is readmitted within 4 weeks;
if the patient is transferred from units where MDRB is common (ICU, PIC,
surgical, septic surgical, traumatological surgery, burn or chronic care unit,

dermatology, home care or dialysis centre).

In case of sporadic MDRB infection or colonization, screening tests have to be done

among the patient’s contacts in the same hospital room,

with MRSA/hVISA/VISA from nose, throat and skin (if wound is present,
from the wound discharge);

with ESBL stool and anorectal swab;

with MRAB respiratory discharge (sputum, tube, trachea);

with VRE stool and anorectal swab;
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- with CPE/CRE stool and anorectal swab.

The patient’s colonization has to be evaluated regardless of the site of the positive
sample,

- if MRSA/hVISA/VISA positivity occurs, nose, throat, skin or wound MRSA
screening;

- if ESBL positivity is detected, stool and anorectal swab screening;

- if ESBL positivity is found, stool or anorectal swab screening;

- with MRAB positive result, MRAB screening of respiratory discharge;

- with CRE/CPE positivity, stool or anorectal swab screening for CRE/CPE.

The screening test must be extended, apart from the patient’s ward contacts to the staff,
only if nosocomial MDRB epidemic occurs.
Testing of absence of colonization or infection (patient’s clearance test):

- MRSA/hVISA/VISA: To discontinue patient’s isolation, 3 consecutive negative
microbiological cultures taken each day from the 3" day after antibiotic or local
treatment are necessary.

- Other MDRB: There is no generally accepted decolonization strategy to eradicate
ESBL/VRE/CPE/CRE/MRAB. If large bowel colonization with ESBL is known,
periodic stool ESBL screening tests are recommended.

From the above excerpt of the protocol it is obvious that the costs of isolation,
microbiological tests and treatment of MDRB patients put significant burden on the
hospital.

Nosocomial infections are the main cause of extra costs in healthcare and are a
question of patient safety. About 30% of HCAIs can be prevented effectively with
infection control and adequate screening methods.

According to the report of ECDC in 2011, in which the number of haemocultures
per 1000 patient days was given, this value was 7.5, 14.1, 46.7 and 91.3 in Bulgaria,
Austria, Ireland and Italy, respectively [73]. This value has increased slowly in our
hospital, but it is quite low, ranges between 8.8 and 10.0 (Table I11).

Data regarding problem bacteria in the USA were published by the CDC in 2013
[74].

The Healthcare-associated Infections Progress Report in 2015 stated that the

number of HCAIs was lower than 2 years before. The number of central line-associated
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bloodstream infections decreased by 46% between 2008 and 2013, while the reduction of
SSIs was 19% in the same period [75]. However, the number of catheter-associated
urinary tract infections increased by 6% from 2009 to 2013. These data underline the
importance of appropriate antibiotic policy and adherence to hospital hygienic rules.

According to the data of CDC in 2013, the pathogens discussed cause at least
2 049 442 infections and 23 000 deaths yearly in the USA [74].

Data published by the NCE in 2013 showed that the number of reported
infections caused by MDRB had increased in our country over the period 2005-2012.
While 733 cases were registered in 2005, this number was 3263 in 2012. Number of
deaths caused by MDRB infection rose from 161 in 2005 to 876 in 2012. One of the
causes of this increase may be that at the beginning of the reporting system in 2005 only
53 institutions reported their data, whereas 84 institutions participated in reporting in
2012. The HCAISs’ rate per 10 000 discharged patients was 11.4 in 2011 [20]. Our
hospital has fulfilled this obligation from the beginning.

Based on the available hospital hygienic data from microbiological results-based
surveillance, the ever-growing number of MDRB and CDI cases is well indicated by the

increasing consumption of antibiotics used to treat these infections (Table I11).

5.2 Methicillin-resistant Staphylococcus aureus

Nowadays, MRSA is one of the main nosocomial pathogens. According to the
data of the CDC, it causes 80 461 severe infections and 11 285 deaths per year in the
USA. Between 2011 and 2013, the number of MRSA bacteriaemia was reduced by 8%
[75].

We established a protocol, which contains the tasks to be performed when an
MRSA positive case occurs in the hospital. The protocol is based on the current national
guidelines. The infection control measures in Europe vary from country to country, but
they are uniform regarding isolation, screening and protective equipment [16].
According to a 5-year study on MRSA pneumonia in Germany, the epidemiology of
MRSA pneumonia varies across countries. One of the most important risk factors for the
development of nosocomial MRSA pneumonia is mechanical ventilation. Measures to
reduce MRSA pneumonia or to control the spread of MRSA include hand hygiene,

standard and contact precautions, oral contamination with chlorhexidine, skin
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decontamination with antiseptics, screening and (possibly) patient isolation in a single
room. Several studies discuss the cost-effectiveness of screening. The best results were
achieved in the Netherlands with their national Search and Destroy infection control
policy [76-82].

Our outbreaks and pseudo-outbreak underline the necessity of using PFGE to
type the pathogen, because on the basis of the antibacterial sensitivity pattern, the
claimed cases could not been classified exactly as outbreaks or sporadic cases [80]. The
occurrence of the seven different pulsed-field types of MRSA in the Nursing Unit
suggests that the risk of MRSA infection or colonization is higher in this type of unit
[10].

The spread of MRSA among healthcare workers, as well as among household
contacts has been reported previously, but the observed MRSA transmission rates are
variable [80]. Our survey underline the necessity of screening and providing eradication
therapy to those found positive among contact persons.

Adherence to isolation rules and good hand hygiene practice could have
prevented the spread of the pathogen [16, 23, 79]. The hospital hygienic team organizes
education on hand hygiene and multiresistant pathogens on a regular basis, and the
adherence to isolation rules is checked randomly at our hospital.

By surveying our data, we came to the following conclusions: MRSA screening
tests should be performed more frequently; in case of outbreak/pseudo-outbreak, it is
important and necessary to prepare molecular epidemiological investigation (e.g. phage
typing, PFGE); the hand hygiene compliance needs to be improved in the hospital and
the isolation rules have to be stricter and the adherence to those more frequently
checked.

To achieve the aims mentioned above, the following infection control measures
were introduced in our hospital: prompt education on hand hygiene and isolation rules in
Nursing Unit, hand hygiene compliance testing in every unit of the hospital, revision of
MRSA protocol, extension of routine screening and the annual hospital hygiene
education includes hand hygiene and isolation rules apart from local problems and tasks.

We suggested to the management that the cost of routine screening should be
covered by the central budget of the hospital, so it does not increase the expenses of the

given unit, which would encourage more frequent sampling.
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We were able to reduce the number of cases in 2014.

5.3 Extended-spectrum p-lactamase-producing Enterobacteriaceae

Each year in the USA, 26 000 infections and 1700 deaths are attributed to this
pathogen. The treatment costs of a single infection amount to 40 000 $ [74].

The colonization rate of ESBL-producing bacteria is significantly higher than that
of MRSA. The most frequent disease caused by this pathogen is abdominal infection.
The necessary hospital hygienic rules are the same as for MRSA. The 2.98% positivity
of the screening tests done among asymptomatic pregnant women on the day of their
premature birth may indicate a fairly high incidence in the general population. The large
drop in the number of cases in our PIC unit was achieved by reevaluation of antibiotic
policy, acquisition of new equipment, regular hygienic education and better hand
hygiene compliance. The lack of appropriate decolonisation strategy and unequivocal
patient clearance methods present immense problems.

2014 was the first year when the continuous growth of the number of cases

ceased and we registered a decrease.

5.4 Multiresistant Pseudomonas aeruginosa

This microbe gives rise to 6700 infections and kills 440 people yearly in the USA
[74].

The MPAE is one cause of the reintroduction of colistin (also known as
polymyxin E) and polymyxin B into the therapy. The multiresistant Gram-negative
bacilli (eg. Pseudomonas aeruginosa, Acinetobacter baumannii, Klebsiella pneumoniae)
are still sensitive to this chemical. Although data from recent studies have suggested that
the toxicity of intravenous polymyxin is probably less than reported in the former
literature, caution should be taken to monitor the renal function of patients receiving
these antibiotics. The other trial is the application of specific bacteriophages against the
proper bacteria. But first of all, the most important would still be to keep the hygienic
rules (disinfection, isolation) and the proper application of antibiotics: knowledge of the
proper empiric therapy in case of the failure of culturing the patient’s sample, and
changing to adequate antibiotic in time [52, 83-86].
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Because of the clustering of same resistance profile pathogens in the ICU, the
possibility of an outbreak emerged, which was contradicted by the results of the phage
typing. The cases proved to be sporadic ones. Since the situation could not be clarified
otherwise, the role of phage typing is essential too. If the cases are sporadic, only
isolation of the patients is necessary. However, in case of an outbreak, the closure of the
affected unit to new admissions could be implemented.

This pathogen, causing only insignificant number of cases, has been present in

our institution since 2008.

5.5 Multiresistant Acinetobacter

This microorganism is responsible for 7300 infections and the death of 500
patients per year in the USA [74].

Compared to national and international data, the occurrence of this pathogen is
rare in our hospital. As shown in Table XII, the high increase in the incidence in our
country from 2005 has not affected our hospital yet [61]. We have observed only 15

cases during 5 years.

5.6 Carbapenem-resistant and carbapenemase-producing Enterobacteriaceae
The epidemiological situation in our hospital is good regarding these pathogens,
which belong to the most dangerous group of MDRB. The 6 cases detected during a
3-year period underline the possible occurrence of this problem. The use of carbapenem

antibiobitics is regulated by an antibiotic protocol in our hospital.

5.7 Vancomycin-resistant Enterococcus

Each year in the USA, 20 000 infections and 1300 deaths are attributable to this
pathogenic agent [74]. Based on the consequences drawn from the 5 cases in our
hospital, if a patient is transferred from an other healthcare factility, from which previous
VRE positive cases had come, VRE screening is done on admission.
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5.8 Clostridium difficile

250 000 infections and 14 000 deaths are due to this microbe each year in the
USA. However, a 10% decline in the number of cases was achieved between 2011 and
2013 [75].

The microbe has been present in our hospital since 2008. An explosive rise of
incidence in 2011, the increasing number of cases from year to year since then and the 3
outbreaks caused by 027 serotype called our attention to the fact that this pathogen is the
second greatest problem preceded only by ESBL-producing Enterobacteriaceae in our

hospital.

5.9 Surveillance at the Department of Oral and Maxillofacial Surgery

The normal oral and pharyngeal microbial flora consists of Streptococci (S. mitis,
S. oralis, S. sanguis and S. mutans), Actinomyces sp., Veilonella sp., Capnocytophaga
sp., Prevotella sp., Fusobacterium sp., Bacteroides sp., Lactobacilli sp., Spirochetaceae
and Staphylococci. Transient colonization by Enterobacteriaceae occurs in alcoholics or
patients with poor oral hygiene. 108 to 10° bacteria/mL are present in the oral saliva [87].
Anaerobic bacteria residing in low-oxygenated microenvironments of certain areas of
mouth comprise 90% of oral flora. In case of oral surgical procedures, the normally
sterile underlying tissues are exposed to these microorganisms. Postoperative infections
of this site are usually polymicrobial [88-90].

The oral and oropharyngeal tumours take the third place in the oncology
mortality tables of males in Hungary and put great burden on public health. Oral
squamous cell carcinomas comprising 90% of oral malignancies are often discovered at
an advanced stage, although they could easily be diagnosed earlier. Following the trends
in oncology, surgical interventions can be primary or secondary (salvage). According to
the current conception of cancer management strategy, the quality of life after treatment
is as important as oncological results. The surgical treatment should not only meet the
requirement of “nil nocere” but also achieve “restitutio ad integrum”, if possible. Even
minor surgery in the oral cavity and the oropharynx has great effects on function,
including speech, nutrition and aesthetics. The complicated, but nowdays routinely used
method of reconstruction is free tissue transplantation, which replaces the removed soft

tissues and can provide the conditions of early adjuvant treatment and fulfill the
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requirements of an acceptable quality of life. The undisturbed wound healing is
influenced by perioperative infections, the risk of which can be reduced by adequate
PAP. In our surveillance, we investigated the praxis of PAP.

The treatment of tumours in head and neck surgery depends on tumour stage, as
proposed by Scarpese et al. (2009). Surgical intervention and radiotherapy play an
important role in stage I-1VV A tumours. In stage IV C, chemotherapy becomes the most
important (palliative) option. Salvage surgery can be performed after chemo- and/or
radiotherapy or after a previous operation. An early salvage procedure is generally done
after induction chemotherapy [91-93].

Salvage surgery, which has lower success rate than primary surgery, has better
results when only an operative intervention was done previously (without other
neoadjuvant modalities) [94]. Complications from salvage procedures are higher
compared with those from primary surgeries. Mucositis, dermatitis, fibrosis and impaired
tissue circulation raise the risk of postoperative infections [95].

In a narrow sense, antibiotic prophylaxis means the prevention of postoperative
surgical site infection by administering antibiotic agents, and the prevention of any
bacterial infection in a broader sense. Pang et al. (2011) classified the operative
complications into early and late postoperative categories. According to this
classification, local and systemic infection and abscess formation belong to the early
postoperative category [62]. In 1979, the incidence of SSls related to head and neck
surgery was reported to be as high as 87% by Becker et al. (1979). In 1988, Johansen et
al. published a drop in fistula rate in patients undergoing laryngectomy, when they were
given metronidazole. In the study of Brook et al. in 1989, the most frequently isolated
bacteria from postoperative wounds were Peptostreptococcus sp., Staphylococcus
aureus, Bacteroides sp., Fusobacterium and enteric Gram-negative rods [95].
Consequently, antibiotic use reduces the frequency of complications of this kind.
According to Simo et al. (2006),, several factors are associated with high SSI rates
following surgery, such as preoperative radiotherapy and/or chemotherapy, preoperative
tracheostomy, major resections with flap reconstruction, duration of surgery, advanced
TNM stage cancer, duration of preoperative hospital stay and hypopharyngeal and
laryngeal localisation of cancers. The risk of bacterial contamination of the surgical field

is higher in patients with poor oral hygiene. They isolated the following bacteria from
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the infected wounds: S. aureus including MRSA, Staphylococcus epidermidis,
Streptococcus sp., Corynebacterium, Haemophylus influenzae, Neisseria and Moraxella
sp., Enterobacter aerogenes, E. coli, K. pneumoniae, Pseudomonas aeruginosa,
Bacterioides, Fusobacterium and Peptostreptococcus. In their material, the antibiotics
most commonly used for PAP were cefazoline, cefotaxime, ceftriaxone, cefoperazone,
ampicillin, clavulanic acid, clindamycin, metronidazole, tobramycin, gentamicin and
netromycin. These were often administered in combinations. According to this study, the
risk of infection was as high as 41.8% despite antibiotic prophylaxis. In the head and
neck surgery literature reviewed, we have found that the duration of PAP ranges from 24
hours to 7 days, although most authors suggest a 24-hour regimen. The length of PAP at
salvage surgery with or without flap reconstruction is not clearly defined [64-71]. Weber
et al. described a reduction of the wound infection rate to less than 10% when using
appropriate perioperative antibiotic regimens in 1992. In the same year, Brook noticed an
increase in the number of B-lactamase-producing strains of Bacteroides sp. [94]. In the
study of Grandis et al. (1992), all patients were given PAP, and the rate of local or
regional wound infection was 22%. Klebsiella and Candida species were most frequently
cultured, followed by Enterococcus and Streptococcus viridans [92]. In 1995, Righi et al.
were at the opinion that one-day prophylaxis is as effective as a three-day schedule. The
“Guideline for Prevention of Surgical Site Infection, 1999” containing the CDC’s
recommendations, uses the term SSls for surgical wound infections. In this guideline, the
criteria of SSls are defined and they are categorized into 3 groups, such as superficial
incisional SSI, deep incisional SSI and organ/space SSI. In head and neck surgery (major
procedures with incision through the oropharyngeal mucosa), the most likely pathogens
are S. aureus, Streptococci and oropharyngeal anaerobes (e.g. Peptostreptococci) [96]. In
2003, Agra et al. published that they had used clindamycin phosphate and amikacin
sulphate combined as PAP for en bloc salvage surgery for 24 hours. The postoperative
complication rate was 53.2%. Surgical site infection occurring in 25% of cases was
found to be the most frequent surgical complication. In the same year, Carroll and co-
workers did not find significant difference between the postoperative complications
comparing one- and five-day course of clindamycin prophylaxis [71]. In 2007, Skitarelic
et al. compared the efficacy of cefazolin and amoxicillin/clavulanic acid as a PAP

antibiotic. The results were not statistically significant, because the postoperative
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infection rate was 10% in patients reciving cefazolin vs. 13% of those receiving
amoxicillin/clavulanic acid. The most commonly isolated bacteria from SSlIs were Gram-
negative aerobes followed by Gram-positive aerobs and anaerobes. The most prevalent
bacterium in the Gram-negative group was P. aeruginosa [98].

According to the study of Steinberg et al. in 2009, prolonging prophylaxis during
24 hours following the operation has no impact on infection risk. This study did not
investigate head and neck surgery cases, only cardiac, hip/knee arthroplasty and
hysterectomy, which are definitely different from the setting we investigated. Prolonged
use of antibiotics raises the cost and may increase the risk of acquired antibiotic
resistance [100].

In the study of Reiffel et al. (2010), the most frequently used perioperative
antibiotics belonged to the first-generation cephalosporins, and clindamycin is the most
common choice in penicillin-allergic patients.

There is no consensus regarding the appropriate duration of perioperative antibiotic
use. Three doses of antibiotic agent should be given, because there is no advantage in
more lengthy dosage time [101-102].

According the Updated Recommendations for SSI published in 2011, the
prophylactic antibiotics must be effective against the expected pathogens. There are
important problems, for example selecting alternative agents for prophylaxis when the
patient has penicillin allergy. If cephalosporins or penicillin derivates are
contraindicated, clindamycin is supposed to be the best alternative against Streptococci
and Staphylococci. When we need an antibiotic against Gram-negative facultative and
aerobic organism, clindamycin can be administered. Where Bacteroides fragilis and
other anaerobes must be covered, gentamicin or quinolone is recommended with the
addition of clindamycin. In case of Bacteroides fragilis, the resistance to clindamycin is
increasing. We have difficulty with metronidazole too, because the activity against
Gram-positive organism is decreasing. The use of vancomycin as a PAP is becoming
more and more common [100].

In the article written by Hirakawa et al. in 2012, the SSI did not change the five-
year survival of the patients [103].

The practice of PAP is widely accepted and its HCAI reducing effect is

unquestionable. The worldwide practice shows great variety ranging from a single shot
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to a seven-day course. However, the duration of prophylactic antibiotic use is
characterized by a declining tendency. The chosen antibiotic agent should be effective
against bacteria that can contaminate the surgical site. Besides, the agent should be non-
toxic, bactericide, parenterally applicable and not too expensive. The antibiotic has to
reach the appropriate concentration during the operation at the site of the expectable
contamination. In view of this, the single shot method seems to be insufficient for
preventing HCAI in case of microsurgical operations of long duration [63-71].

The purpose of infection control is to elaborate infection preventing hygienic
measures, to enforce their observance. In order to achieve this aim, data obtained during
surveillance are processed, feedback is given to the concerned and the protocols are
revised if necessary [63].

Analyzing the cases of our surveillance, we found that the HCAI incidence (9.3%)
appeared to be lower than the rates cited in the literature. The rates of HCAIs were
comparable for primary and salvage surgery, and showed no significant differences
between these two groups.

Almost all surgical interventions were categorized as belonging to group B
according to the surgical wound contamination classification. We observed a rate of
8/107 (7.5%) of SSI, which fits well into this category. For salvage operations, this rate
appeared to be 3/38 (7.9%). This figure is surprisingly low compared to those mentioned
in the literature, although the number of our patients was relatively small.

Analyzing the primary and salvage surgeries together, it can be concluded that
the frequency of HCAIs was adequately low and the PAP used was effective, although
its duration was variable. According to the surgical literature, the length of PAP could be
reduced even for microsurgical interventions at the Department of Head and Neck

Surgery.
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6. CONCLUSIONS

The world definitely needs new antibiotic agents. The earliest research was done
into agents against MRSA, and most new drugs entered the market in this field. For
example new cephalosporins like ceftaroline and ceftobiprole, new linezolids like
tedizolid, telavancin, dalbavancin and oritavancin, and a new bacterial cell wall synthesis
inhibitor, like teixobactin, were produced. The new cephalosporins are used in soft tissue
infections and pneumonia, and telavancin is administered to treat healthcare-associated
pneumonia [104-105]. A novel B-lactamase enzyme inhibitor called avibactam was
developed. Combined with ceftazidime as Avycaz, it was approved for abdominal cavity
and urinary tract infections of adults in 2015 [106].

Experiments are being conducted to regain the efficacy of the applied antibiotics.
Such agent is for example aspergillomarismine A, which is a fungal natural product and
is able to inhibit NDM-1 and VIM-2 enzymes responsible for carbapenem resistance. So
meropenem becomes effective again for example against carbapenemase-producing
bacterial strains [107].

The research into agents against Gram-negative MDRB and CD is
underdeveloped. Faecal transplantation for CDI treatment is becoming increasingly
widespread, and serious research is conducted on immunotherapy and vaccination
against this illness.

Based on the data collected in 2011 and 2012, the correlation between the
application of antibiotics in veterinary medicine and the antibiotic resistance in human
medicine was analyzed in the first joint report of the ECDC, the European Food Safety
Authority and European Medicines Agency in 2015.

The proportion of resistant bacteria in the main food-producing animal species shows
that overall antimicrobial consumption was higher in animals than in humans. The
consumption of antimicrobials, which is critically important in human medicine (such as
fluoroquinolones and 3"- and 4™-generation cephalosporins) was higher in humans. In
both humans and animals, positive associations between consumption of antimicrobials
and the corresponding resistance in bacteria were observed for most of the combinations
investigated [7]. These facts indicate that the antibiotic resistance observed in human
medicine can not be reduced without changes of antibiotic consumption in veterinary

medicine.
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During the period studied, there were national guidelines only on MRSA and
CDI. However, the surveillance data have definitly proved the presence of MDRB in our
hospital, which justified the establishement of our own patient information leaflets and
protocols regarding this topic. In January 2014, a European guideline on infection
control measures for multidrug-resistant Gram-negative bacteria was published. It
adresses 5 main fields: hand hygienic measures, active screening cultures, contact
precautions, environmental cleaning and antimicrobial stewardship [108]. The principles
of this guideline confirmed our MDRB protocol.

Based on the surveillance results, the purchase of new equipments for the hospital
can be supported, for example incubators in PIC, hydrogen peroxide vaporizer for
terminal disinfection. One can give reasons for a separate disinfectant budget within the
pharmaceutical budget of the hospital. In addition, it supported the necessity of
introduction of screening tests. There are two examples for this in our hospital. The first
one is the ESBL stool screening of mothers on the day of their premature birth in the
obstetric unit, which underlines the problem of frequent colonization with ESBL-
producing Enterobacteriaceae among healthy pregnant women in Hungary. The second
example is the routine stool and anorectal swab taken fortnightly +/- 2 days from
premature infants in PIC to sreen for the colonization with ESBL-producing
Enterobacteriaceae. So the continuous and active surveillance of these samples helped
us to predict the expected increase of colonised cases in 2013, and to control the efficacy
of economic and hospital hygienic measures taken in 2014.

The fact that some MDRB occured and spread in our hospital only years after
their emergence in Hungary — despite the large area provided and the high number of
transferred patients from other healthcare facilities — may indicate that the antibiotic
policy and hospital hygienic rules are appropriate compared to other hospitals in our
country.

The ever growing number of cases detected by MDRB surveillance suggests that
the costs will rise (isolation, antibiotic therapy, etc.). Additionally, this trend points out
to the increasingly difficult adherence to isolation rules in the long run, if the patients’
decolonization can not be solved and the rate of incidence growth will not slow down.

In connection with the retrospective surveillance performed at the oral surgery

unit, our data show that the PAP agents recommended and used according to the
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contamination category of the surgical site in this series of oral reconstructive surgery
using microsurgical methods are adequate for both primary and salvage operations, for
both soft tissue and composite soft tissue and bone defect replacements. The duration of
PAP for primary surgery could be reduced in order to avoid the development of

antibiotic resistances and to reduce the cost of PAP.
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A széles spektrumu béta-laktamaz termel6 korokozok, mint egy ajabb
korhazhigiénés problémakor intézményiinkben

Patyi Marta dr.
Bacs-Kiskun Megyei Onkormanyzat Korhdza Kecskemét
Korhazhigiénés Csoport

Osszefoglalas

A multi-, és panrezisztens koérokozok megjelenése elére nem vart, Oriasi
problémat jelent. Ezen korokozéval fertézott betegek letalitasa lényegesen magasabb. A
terapias lehetdségek nagyon korlatozottak. Az izolalas, kezelés koltségeit nem fedezi az
Orszagos Egészségiigyi Pénztar altal Dbiztositott finanszirozds. A  terjedés
megakaddlyozésara jelenleg két lehetdséglink van: egyrészt az antibiotikum stewardship,
masrészt az infekcidkontroll.

Summary

The emergence of multi- and panresistant pathogens implies an unexpected huge
problem. The lethality in patients infected by these pathogens is really high. The
therapeutic modalities are very limited. The costs of isolation and treatment are not fully
covered by the Health Insurance Fund's financing. There are two methods to prevent the
spread of these infections: antibiotic stewardship and infection control.

Bevezetés

Az antimikrobas szerekkel szembeni rezisztencia a tulélés csoddjanak szamit, de
egyben az orvosi terapias lehet6ségeket nagymértékben korlatozo jelenség. Az dkologiai
kovetkezményei fenyegetdek. Az egészségiigyi intézmények leginkdbb a koltségek
valamint az atlagos apoldsi napok novekedése és a magas mortalitds miatt kezelik
kozponti témaként a problémat (13).

A mikroorganizmusok 4 f6 mechanizmus segitségével valnak az antimikrobas
szerekkel szemben ellenallokka:

1./ A mikrobék altal termelt specifikus enzimek inaktivaljak, ill. megvaltoztatjak
a gyogyszert miel6tt, ill. miutan az bekeriilt a belsejiikbe. Erre jo példa a
Staphylococcus altal termelt béta-laktamaz, mely képes pl. a benzyl-penicillin,
amoxicillin és piperacillin bontasara.

2./ Megvaltozik a célmolekula, és emiatt az antimikrobas szer nem tud
hozzako6tddni.
Erre legjellegzetesebb a Streptococcus pneumoniae penicillinkoté fehérjéjének (PBP)
valtozasa, de hasonld valtozas kovetkezik be a methicillin-rezisztens Staphylococcus
aureus (MRSA) esetében is.

3./ Mutaciéval megvaltozik a koérokozok kiilsd felszine. A Pseudomonas
aeruginosa torzsek esetén 1étrejovo porincsatorndk eltomddése a példa erre.

4./ Efflux mechanizmusrdl beszéliink, ha a baktérium belsejébdl az antibiotikum
mieldtt a célsejthez hozza tudna kapcsolodni nagyon gyorsan kikeriil. A tetracyclinekkel
szembeni rezisztencia kialakulasakor figyelheté meg (1).
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A Gram-negativ baktériumok az egészségiigyi ellatdshoz kapcsolodo infekciokat
gyakran okoznak, féleg pneumoniat, bérfertdzéseket, intraabdominalis eredetii sepsist és
kiemelten urosepsist (3).

1. abran a béta-laktamazok egymashoz valo viszonyat lathatjuk.

béta-laktamazok

1. abra Béta-laktamazok felosztasa.

Béta-laktamazok

A korokozok egyik leggyakoribb rezisztencia mechanizmusa a béta-laktamaz
termelés. A béta-laktamazok olyan enzimek, amelyek hidrolizaljak a béta-laktam gytirit
tartalmaz6 antimikrobas szereket, ezaltal azok inaktivva valnak (2).

A Dbéta-laktdm csoportba a penicillinek, cefalosporinok és a karbapenemek
tartoznak. A béta-laktam gylirith6z kapcsolodo oldallancok hatarozzédk meg a szarmazek
antibakterialis spektrumat, farmakokinetikdjat és a vegyiilet stabilitasat. A béta-laktdmok
a baktériumok sejtfalszintézisében részt vevo fehérjékhez - a PBP-hez - kotddve gatoljak
a sejtfalképzést. Jellegzetesen baktericid vegyiiletek. Hatasuk id6fliggd. Jellemzé még
rajuk, hogy intracellularis patogénekkel szemben hatastalanok, hatdsmechanizmusukbol
adodoan sejtfal nélkiilli mikroorganizmusok ellen nem alkalmazhatéak, egyes
szdrmazékok ill. csoportok kozott keresztallergia lehet, kevés mellékhatasuk van,
terhességben adhatéak és szinergén hatidst mutatnak az aminoglikozidokkal. A veliik
szembeni rezisztencia béta-laktamédz termeléssel, PBP valtozassal ¢és sejtfal
permeabilitasanak valtozasaval johet 1étre (8).

A penicillineket lebontd penicillinaz termeld Escherichia colirdl az elsdé kozlés
1940-ben volt (4).

A béta-laktam szerek hatdsossdganak megdrzése érdekében fejlesztették ki azokat
a vegylleteket, melyeknek sajat antimikrobidlis hatdsuk nincs vagy minimalis, de az
affinitdisuk  lényegesen nagyobb a baktérium béta-laktamazdhoz, mint az
antibiotikumnak. Az amoxicillint clavulansavval, az ampicillint sulbactammal és a
piperacillint tasobactammal kombindlva az alapvegyiilet hatasossaga tovabb Orizhetd
meg (1).

Az évtizedekkel ezeldtt megjelend béta-laktamdzokkal szemben a 3. generacios
cefalosporinok stabilnak bizonyultak.
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Széles-spektrumu béta-laktamaz

1983-ban kertiltek leirdsra a 3. generacids cefalosporinokat — cefotaxime,
ceftazidime,ceftriaxone - is bontd, széles spektrumi béta-laktamazok ( ESBL
).Valamennyi ESBL-termel6 Klebsiella species in vitro rezisztenciat mutat ceftazidime-
mel szemben. A tobbi 3. generadcios cefalosporin esetében az in vitro modszerek a
valosagosnal nagyobb érzékenységet jelezhetnek, ezért barmely 3. generacios
cefalosporin irant észlelt csokkent érzékenység esetén el kell végezni az ESBL termelés
igazolasat, és az ESBL-termeld torzseket valamennyi cefalosporin szarmazékra
rezisztensnek kell tekinteni (12). Az Enterobacteriaceac csoport tagjaiban talalhatok
meg leggyakrabban, féleg a Klebsiella species, Escherichia coli és Proteus mirabilis
fajokban. Dokumentaltdk mar azonban szinte minden bélbaktériumban, valamint a
Pseudomonas aeruginosa, Citrobacter freundii, Morganella morgagni és a Serratia
marcescens esetében is (2). Az ESBL termelés elterjedtségére példa, hogy még a
Shigella sonneiben is megtalalhatd, s6t Magyarorszagon is leirtdk mar meglétét, egy a
Pekingi Olimpiarol hazatért beteg esetében (7). TEM, SHV és CTX-M tipusu enzimek a
leggyakoribbak. Az ESBL termeld korokozok a béta-laktdm és monobactam
antibiotikumokon til gyakran rezisztenseck még a trimethoprim-sulfomethoxazole,
fluorokinolon és az aminoglikozid terapiara is ( 2,15) . A fluorokinolon rezisztentia
novekedése pl. befolyasolja a szolid szervtranszplantacion atesettek empirikus terdpia
valasztasat is, mivel egyértelmiien megfigyelhetd, hogy ezen betegek korében is
emelkedik az ESBL termeld korokozok okozta véraramfertdzések gyakorisaga. A
legveszélyeztetettebb iddszak a transzplantaciot kovetd elsé honap, de egy éven beliil
még az atlag beteghez képest magasabb a rizikojuk (15).

El6fordulhat ezen baktériumokban az ESBL termelés mellett AmpC tipusu
cefalosporinaz is (5).

Europdban mar 1995-ben az intenziv osztalyokrol szdrmazo Klebsiella
izolatumok k6zott 20-25 % - ban fordultak el6 ESBL termeld torzsek (12).

1999. 6ta létezik az European Antimicrobial Resistance Surveillance System
(EARSS), melynek honlapjar6l szarmazik a 2. és 3. abra. Ezeken jol lathato a Klebsiella
pneumoniae ESBL pozitiv izolatumok szdmanak valtozasa 1999. és 2008. k6zott.

Propottion of 3rd gen. ozph. resitart K preumorize isolates in participating ocunties in 1988
(c) EARSS

2. abra Az EARSS rendszerbe bejelentett ESBL-termel6 Klebsiella pneumoniae izolatumok eléfordulasa
1999-ben.
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Proportion of 3rd gen. ceph. mesktart K prneumerias isclates in participating courtries in 2008
(c) BARSS

legerd

[ No Data
B< 1%

i —-5%
5 —i0%
= 10—25%
Bl 25-500%
- 50f%

3. abra Az EARSS rendszerbe bejelentett ESBL termeld Klebsiella pneumoniae izolatumok eléfordulasa
2008-ban.

Metallo-béta-laktamaz

Az ESBL-ok egy specialis tipusa a metallo-beta-laktamaz (MBL), mely nevét
onnan kapta, hogy az enzim mitkddéséhez cinkre van sziikség. A MBL-izolatumok mara
mar vilagszerte elterjedtek. Egyre nagyobb problémat okoznak Eurdpa orszagai koziil
Gorogorszagban,  Franciaorszagban,  Olaszorszagban, = Spanyolorszigban  ¢és
Torokorszagban.  Multirezisztensek, gyakran  panrezisztensek. Magyarorszagon
bizonyitottdk egy I. osztalyl integron szerepét egy VIM-tipust MBL gén horizontélis
terjedésében a Pseudomonas aeruginosa, Pseudomonas putida €s Aeromonas hydrophilia
torzsek kozott . Az Orszdgos Epidemiologiai Kozpontban végzett vizsgélat sordn
megallapitottak, hogy a hozzajuk torzseket bekiildd laboratériumok anyagaban az MBL
termeld izolatumok ardnya a dél-eurdpai orszagokkal vagy tobb Eurdopan kiviili
orszaggal Gsszehasonlitva alacsony, a vizsgalt izolatumok kevesebb, mint 1 %-a . A
kozosségi hordozas is felmeriilt. A szerzett MBL gének eredete jelenleg még ismeretlen

(6).

Karbapenemaz

Az ESBL-termeld, multiresistens Enterobacteriaceae torzsek terjedésével a
karbapenemek valtak a Gram-negativ baktériumok okozta stlyos fertézések antibiotikum
meropenem is elérhetd. A jelent6sen megemelkedett karbapenem hasznalat
kovetkeztében mar Magyarorszagon is felbukkant 2008. novemberében az ezen
csoporttal szemben is ellendlldo karbapenemaz termeld Klebsiella pneumoniae . Lehetnek
kromoszéman ¢és plazmidon kddoltak is a karbapeneméazok. Enterobacteriaceae torzsek
esetében barmely karbapenem MIC érteke 2 vagy afeletti, akkor karbapenemaz
termelésre kell gondolni. Ilyen esetben a mddositott Hodge-teszt elvégzése ajanlott. (5).

Az EARSS-be bejelentett karbapenemdaz izolatumok szdmanak emelkedését
mutatja 2000-2008. kozott a 4. és 5. abra.
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Propertion of Carbapenerms resitart K preumonias isclates in participating courtries in 2000
o) EARSS
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4. abra Az EARSS rendszerbe bejelentett karbapenemaz termel6 Klebsiella pneumoniae izolatumok
eléfordulasa 2000-ben.

Proportion of Cabapenems resitart K preumonias isolates in paticipeting courtres in 2008
i) EARSS

legernd
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5.abra Az EARSS rendszerbe bejelentett karbapenemaz termeld Klebsiella pneumoniae izolatumok

el6fordulasa
2008-ban.

Klinikum

Az ESBL termeld torzsek fo rezervoirja ez emésztérendszer alsd traktusa.
Legtobbszor vastagbél kolonizaciot okoznak, de okozoi lehetnek az egészségiigyi ellatas
soran szerzett hugyuti fert6zéseknek, pneumonianak, eszkéz hasznélattal és kamrai
drainnel Osszefiiggd infekcioknak. Emellett gyakran bakteriémia, gastrointestinalis
traktus fert6zései, sinusitis, bor- és lagyrészfertdzés fordulhat el6. A kolonizécio gyakori
jelenség, a hordozas akar honapokig fennallhat, fenntartva a terjedés lehetdségét. A
kolonizacio teljes hossza pontosan nem ismert. Tapasztalatok szerint egy ESBL- pozitiv
beteg kornyezetében legaldbb két kolonizalt személy fordul el (2,12,14). A
leggyakoribb hajlamositdé tényezOk az intenziv osztilyos vagy Perinatalis Intenziv
Centrumban (PIC) torténd kezelés, az anamnézisben szerepld rovid idon beliili mutét
vagy eszk0z0s beavatkozas, elhizodo korhazi kezelés és foleg a széles spektrumu béta-
laktam kezelés (3,12). Nincs egyértelmii dekolonizacids stratégiank az ESBL termeld
torzsekkel szemben. Probalkozasok torténnek tartdos probiotikum addssal. Mivel az
¢lettelen kornyezetben is sokaig életképesek maradnak ezen korokozdk, az indirekt
kontaktus utjan torténd terjedés lehetdségével is szamolni kell, de a betegrdl-betegre valo
terjedésben a legfontosabb atviteli mod a korhazi személyzet keze. Eléfordulhat a
korhdzi személyzet kolonizaciodja is (12). Nincs arra ajanlés, hogy az ilyen dolgozot - az
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MRSA moddszertani levélben foglaltakhoz hasonldan (9) - a kézvetlen betegellatasbol ki
kellene emelni.

Terapia

Az ESBL okozta invaziv korképek kezelésére elséként a fentebb mar emlitett
karbapenem csoport valasztand6. Az imipenem ¢és a meropenem a legszélesebb
antibakterialis spektrumu béta-laktamok. Hatékonyak a Gram -pozitiv €s Gram-negativ
aerobok ¢és anaerobok ellen, beleértve a Pseudomonas aeruginosat. Az imipenem nem
adhaté 3 honapos kor alatt. Az ertapenem Iényegében hatastalan a Pseudomonas
aeruginosaval szemben ¢€s joval kevésbé hatékony az Acinetobacter torzsek ellen és nem
hat az Enterococcus faecalisra. Jellemz6 rajuk, hogy bactericid hatastak és viszonylag
hosszu posztantibiotikum-effektussal rendelkeznek.

Az imipenem ¢és meropenem indikécios teriiletei:

- sulyos also6 léguti infekciok

- intraabdominalis infekciok, secunder peritinitis, pancreas necrosis
kismedencei infekciok
sulyos multimikrdbas bor-lagyrész infekciok

- ismeretlen kiindulasu vagy korokozoju bor-lagyrész infekciok

- komplikalt higyuti infekciok

- neutropenias betegek lazas allapota

- meropenem meningitisben is adhat6

Az ertapenem indikacids teriiletei:

- stlyos otthon szerzett pneumonia

- behurcolt intraabdominalis infekciok

- négydgyaszati acut fertdzések

- diabeteses 1ab fertdzései
Penicillinnel szemben keresztallergidt mutathatnak. Imipenem leggyakoribb
mellékhatasa konvulzi6 és hanyinger lehet (2,8).

A tigecyclin lehet egy masik terapias lehetdség. A tetraciklinek csoportjaba
tartozik. Hatékonysdga kiterjed a Gram-pozitiv korokozokra, beleértve az MRSA,
methicillin rezisztens Staphylococcus epidermidis (MRSE) és a vancomycin rezisztens
Enterococcus faecalis €s faecium (VRE) torzseket is. Széles Gram-negativ spektruma is
van, alkalmas az Acinetobacter baumannii és a Stenotrophomonas maltophilia kezelésére
1s. Mindezek mellett az anaerobokra is hat. Pseudomonas aeruginosara hatastalan.

A tigecyclin indikacios teriiletei:

- komplikalt bor- és lagyrész infekciok kezelése

- komplikalt intraabdominalis fert6zések kezelése
Tobb orszagban kiterjed a szer engedélye pneumonia terdpiajara is, mert magas szoveti
koncentraciot ér el a tiidoben. Terhesség, szoptatas ideje és 18 éves kor alatt nem adhato.
Bélperforacié esetében monoterdpiaban koriiltekintéssel lehet csak alkalmazni (2).

A multi-, és panrezisztencia terjedésével korabban elfeledett gyodgyszerek
ismételt alkalmazasara kényszeriilink. Ezek egyik képviseléje a polymixin E vagy
colistin. Széles Gram-negativ hatasspektrummal rendelkezik, de erésen nephrotoxicus.
Acinetobacter baumannii, Pseudomonas aeruginosa, Klebsiella sp., és Escherichia coli
okozta invaziv korképek kezelésére van foleg tapasztalat vele napjainkban. Hatéasa
koncentracio-fliggd és gyors bactericid (2,10).
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Infekcidkontroll

A korlatozott terapias lehetOségeink miatt egyre inkdbb eldtérbe keriilnek az
antibiotikum stewardship ¢és az infekcidkontroll intézkedések. Az antibiotikum
stewardship az antibiotikumokkal valé helyes gazdéalkodast jelenti. Bizonyitott tény,
hogy a surveillance alapu infekciokontroll programok révén a nosocomialis fertézések
legalabb 30 %-a megelézhetd lenne (11,12,13).

Intézményiinkben még karbapenemaz termeld izolatum nem fodult el6. Az ESBL
¢s MBL termelés el6forduldsakor az MRSA moddszertani levélben leirtakhoz nagyban
hasonl6 intézkedéseket javasoltak mar 2002-ben Magyarorszagon is ( 9,12). Ezek
alapjan sziiletett meg koérhdzunkban az ESBL termeld korokozd esetében sziikséges
intézkedéseket is tartalmazé protokoll. Az ebben foglalt infekciokontroll intézkedéseket
az aldbbiakban roviden ismertetem:

- Napi on-line kapcsolatban vagyunk a mikrobiologiai laboratériummal, a

pozitiv eredményeket mindennap megkapjuk és munkanapokon atnézzik.

- ESBL halmozddas, esetleges jarvany esetén a dolgozokat székletvizsgalattal
szlrjiik.

- Sporadikus eset eldfordulasakor a beteg kortermi kontaktjait szintén
sz€kletvizsgalattal sziirjik.

- Az ESBL-lel vagy MBL-lel fert6z6dott, kolonizalt apoltat, ha az allapota
engedi otthonaba bocsatjuk.

- Hahaza nem adhat6 az adott osztalyon elkiilonitjiik a beteget, lehetéség
szerint vizesblokkal ellatott, egy-két agyas korteremben.

- A beteg eredeti kortermében felvételi zarlat 1ép érvénybe a kontaktsziirések
eredményeinek megérkezéséig.

- Az izolalo korteremben személyre sz616 apolési és diagnosztikus eszkdzoket
biztositunk.

- A beteg az izolalas alatt lehet8ség szerint nem hagyja el a kortermet.
Amennyiben feltétleniil sziikséges, a vizsgalo osztalyt értesitjiik és a beteg
ellatasa utan zarofertdtlenitést végziink.

- PIC és Korasziilott Részlegen valo eléfordulés esetén a beteg ellatasahoz
kiilon apold személyzetet biztositunk.

- Kiilon hangsulyt fektetiink a fert6tlenité kézmosasra, melyhez papirkéztorld
is rendelkezésre all.

- Halmozddas esetén kiilon kézhigiénés oktatas is torténik.

- Védofelszerelésként egyszer hasznalatos maszkot, véddkdpenyt, véddkesztytit
hasznalunk.

- Folyamatos és kiiiriiléskor zarofertOtlenités torténik az izolald koérteremben.

- A fert6zottség vagy kolonizacio tényét rogzitjiik a zardjelentésen a beteg
diagnodzisai kozott.

Fenti intézkedésekrdél minden esetben jegyzOkonyv késziil. Ez a jegyzokonyv

az izolalas és a terapia koltségei, adott esetben a kiilon apold személyzet biztositasa miatt
lényegesen megterhelik az adott osztaly koltségvetési keretét.

Intézményiink adatai:

Intézményiink agyszama 1163. 2007-ben 55685, 2008-ban 57422 volt a kiirt
betegek szdma. 2005. ota gyiijtjiik az ESBL termeld torzsekkel osszefiliggd adatokat. Az
adatok izoldtumokra vonatkoznak, a betegek egy részének tobb pozitiv mintaja is volt.
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Mint az a 6. abran lathatd, 2008-ban ugrasszerlien megemelkedett az ESBL
pozitiv tenyésztési eredmények szdma és a Klebsiella pneumoniae tartdésan 6rzi vezetd
szerepét. 2005-ben a pozitiv mintak 48 %-at, 2008-ban 54%-at adta.

Evszam Mintaszam K. pneumoniae Egyéb
2005. 54 26 28
2006. 43 19 24
2007. 42 12 30
2008. 116 63 53

6. abra 2005-2008. kozott intézményiinkben az ESBL termel6 pozitiv mintdk szamanak alakulasa,
kiemelve a leggyakoribb kérokozot.

Az utdbbi két év anyagat atnézve - lasd 7. abra - a 3 leggyakoribb korokozonak a
Klebsiella pneumoniae, az Escherichia coli és a Proteus mirabilis bizonyult.

K.pneumoniae

E coli

P. mirabilis

0 2007.
| 2008.

7. abra ESBL termel6 leggyakoribb korokozok szamanak alakulasa intézményiinkben 2007.01.01-
2008.12.31. kozott.

A 8. abran ezen 3 korokoz6 tovabbi elemzése lathatdo. Az 0Osszes pozitiv
mintaszdmot, és az ezekbdl ESBL termeld izolatumok aranyat attekintve szembetiind,
hogy az ESBL termeld Klebsiella pneumoniae eléfordulasa tavaly markansan

emelkedett, a 2007. évi 8,2%-oshoz viszonyitva 34,6 % lett.

Escherichia coli és Proteus mirabilis esetében hasonlot nem észleltink.

Az ESBL termel6

2007. 2008.
Ossz minta ESBL | % | Ossz minta ESBL | %
Klebsiella pneumoniae | 146 12 8,2 | 182 63 34,6
Escherichia coli 900 9 1 723 17 2,4
Proteus mirabilis 194 11 5,7 | 101 5 5

8. abra K. pneumoniae, E.coli, P. mirabilis pozitiv mintak szama, ebb6l ESBL termeld
torzsek szama és aranya 2007-2008-ban.

A kovetkezd 1épésben a mintavétel helyének jellege szerint néztiik at anyagunkat.

A 9. abran feltiintetett ,,Belosztaly” megnevezés az 1., 2. belgyogyaszat, pulmonologia,
gyermekosztaly és neuroldgia mintavételeit, a ,,Sebészet” cimszo6 az altaldnos sebészet,
specialis rehabilitacid, urologia, traumatologia és ortopédia, végezetiil az ,, Intenziv”
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jelolés a gyermek és feln6tt intenziv osztaly, NIC, Korasziilott anyagat foglalja magaba.
A sebészeti €s intenziv targykorbe foglalt osztdlyokon egyértelmii novekedés lathato.
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%

0.

Belosztaly Sebészet Intenziv

9. abra A legtobb ESBL pozitiv izolatum eléfordulasa 2007-2008-ban szakmacsoportok szerinti
bontasban.

Ha a legtobbszor eléforduld minta tipusa szerint tekintettiik at a pozitiv leleteket -
10. abra- , azt tapasztaltuk, hogy jelentdsen megndtt a széklet és a vizelet mintak szama.
A székletminta esetében ezt a kontaktsziirések magyardzzak. Intézményilinkben a
kontaktok sziirése székletvizsgalattal torténik, az anorectalis torlés még nem terjedt el a
kivant mértékben.
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10. abra A 4 legtobbszor el6forduld minta 2007-2008-ban

A pontos véleményalkotashoz persze ennél 1ényegesen részletesebb feldolgozas
kellene, melyet el is kezdiink.
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Methicillz 1 Sraphyl aurens (MRSA) is currently ane of the
mxxst prevalent antibiotic-resstant pathogens m hospitals, but it & ako emerging as a
community-acquired pathogen. We amlysed the clinical and microbiological data of
the patients in a county teaching hospital regarding MRSA. During the examination
periad (1996-2010), fourouthreaks and ane pseudo-outhreak ocourred. It also became

evident hat health care workers and their famil passibly atrisk ofb ing car-
riers of MRSA. The imp of the molecular epidemiological investigation
(pubed-field gel-electraphoresis (PFGE)) typing and hygienic measures m arder o
detectand I MRSA outhreaks must be emphasised. Following infects l
suidelines seems to be cost-effective method of controlling the nasocomial transmis-
sion of MRSA.

Keywords: MRSA, mfection l meud break, transmis.
sian to household contact

Introduction

The discovery of penicillin dramatically reduced the incidence ofbactenial
infections around the world, until Staphyfococcus aureus developed the ability 1o
produce beta-lactamasc, and then, in 1961, the first strain of methicillin-resistant
(MRSA) was identified. In addition 0 methicillin, strains of MRSA have devdl-
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oped resistance to other antibacterial agents: macrolides, linkosamids, amino-
glycosides and quinoloncs, Gty oo peptides | vancomycin and teicop lanin ) wene re-
lied upon until 1996 to eradicate MRSA infection, when glycopeptide intermedi-
ate-sensitive 5 aurens (GISA) were found in Japan, France and the T1SA [1].

Health care associated infections by MRSA have been increasing markedly
since the mid-1980s. MRSA has become a commonly encountered pathogen m
the clinical setting. The clderly, the crtically ill patients and those who have en-
dured a prolonged hospital stay anc the most concemed paticnts groups. Other im-
portant predisposing fctors for fheinfection an: staying at intensive cane unit, re-
cont exposune to broad-spectnim antibiotic therapy, some kind of the lesion on the
skin‘mucosal barfer (e.g. surgical wound, decubitus, and invasive dwelling de-
vices: intravenous catheter, urinary catheter, mochanical ventilation, ete. ). MRSA
€an cause preumonia, wound infection and sepsis with high morbidity and mortal-
ity among paticnts. The mortality rates for nosocomial MRSA infections are ap-
proximately 0% for bacteraemia and 33% for pncumonia

Patients who already have an MRSA mfection or who camry the bacteria on
their bodics but do not have symptoms (are colonized) are the most common
sources of transmission . The carmrier state & chnically significant because any sur-
gical intervention or cxudative skin colonization predisposes the MRSA carmier o
MRSA infection [2]. Camiage of MRSA ako plays an important role in the dis-
scmination of this microrganism within health canc facilities, as well as into the
community [3]. The most common way of transmission is through buman hands,
cspecially healthcare workers” hands, Hands may become contaminated with
MRSA by contact with infected orcolonized patients. If appropriate hand hygiene
isnot performed, the bacteria can be spread when the healthcare worker ouches
other people.

As dsewhere, there are hospital acquired, commumnity acquired, and live-
stock acquined strains of MRSA m Hungary [4, 5]. The fist MRSA stram with
modemate ressance to vancomycin was identified in 2006 in our country [&, 7]

Theaim of this study was to analyse the most imp ortant dats of MESA out-
breaks/pecudo -outhreaks at the hospital, especially considering fucanmual change
of the new and known, imported and outpatient cases. Furthermore, we wished io
raise awareness of e fact that a colonised/infected patient is shle to transfer the
pathogen to health care workers and their familics.
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Materiak and Methods

The MRSA cases from 1 Jamuary 1996 to 31 December 2010 were surveyed
on the hasis of the modical chants and microbiological data of the patients and
health care workems. Porsons were considered infected if they had a positive cul-
ture and had signs or symptoms of infection caused by the MRS A . Persons wemne
considered colonized with MRSA if they had a positive culture withowt any zigns
or symptoms of miccton. A new nosocomial case was defined in a patient whose
MRSA isolate was cultured more than 72 hours after admission, Prior culture re-
sults for MRSA registered on admision were considered a5 8 known/imported
casc,

The culturcd MRSA strans were typed at the Department of Phage Typing
and Molecular Epidemiology at the Mational Center for Epidemiology using
pulscd-ficld gel-cectmophoresis (PFGE) method [E].

Al the data of the Bacs-Kislkam County Teaching Hospital concerming
MRS A werne eviewed from 1 January 1996 to 31 December 2010, The cases wene
analysed forthe source of infection or colonization (new or imported), and outpa-
tients were viewed sepamtcly from inpatients (Figure 1). Because of our institute
iz & county teaching hospital, patients are MR.SA positive on admission or they
have positive cultures within 72 hours quite frequently. These cases are consid-
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ered imported. In 2008, we registered the highest number of imported cases (16
cascs), which amount to 15% of this year’s cascs (B9 cascs). 2005 was the first
year when the number of cases had exceeded B0, Owing to cconomical restric-
tions, the mumber of samples decreased. As a result, the proportion of positive
cascs increased,

Thecases wene grouped acconding to medical professional branches, where
imternal medicine in cluded neurlogy and dermatology (TableT). The hospital had
the following surgical branches: surgery, nourosurgery, raumatology, orthope-
dics, ophthalmology, otorhinolaryngology and oral surgery. Intensive Care Unit
(ICL) included the adult and paediaric ICUs together. The Unit of Special Rehe
hilitation was reganded as a scpamte item, because e patients thene often had in-
fection and they usually needed long-term care,

Unforumately, our figures are higher than that of the national dats provided
Try the Mational Center for Epidemiology, Budapest (Tahle IT).

Table 1
Thee chistritvti om of 1 e mmiber of samples e oo io mmedion | brare bes
kit Hid B BT Hiek Bl Hind
Trviermal [x] 2] ™ -] 48 ]
Sargical xx H a7 =0 17 x
KU 1 n 4 42 1] 1]
Speciall reba bl tion [[ic] k-] b ] ] k-] k1]

Tahle I

The poopomtion aof MRS A sirains companed io all Sraplplocosmes o in oo ins e
and in e Matiomal Center fior Epidam iology betarcen 20052009 fin- and cetpatients)

Yex Crar data (%) Masional dasa (%)
2004 ra 0
2006 Tl T
1007 ) T
0w 4 3
“Hie T B4

The most commeon infections by MRSA were wound infection, skin and
soft tissue mfection and sepsis, followed by pneumonia (Figune 2).

The incidence calculated per 1000 numsing days was the most favourahle
between 1998 and 2002 (Figure 3).

In the period cxamined, four outbreaks and one pseudo-outbreak occurmad
(Table II). Inthe four outhreaks, only one paticnt died in 2009, In 1997, 10 cascs
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Figure 3. Incidence of MR SA par 1000 morsing days in owr bospiia] betaren 1996 and 2010

of wound infection, 2 cases of colonisation were detected among 12 effected pe-
tienitz, and one hospital worker tumed out to be a carner. In 2003, among 9 pa-
tienits, one had sepsis, 2 had wound infections and six of them were colomzed.
Two hospital workers were nasal carriers then,

Table 1
Diata of he oo s posndo-ouferak of MRSA
Time: Ulmit affected Efected  Colomized — Infected Colomized Deceased
{momth, year) et et patiend water worier e
1L 1957  Septic Surgary Umit 1] F L 1 L]
1-4, 3003  Septic Surgary Umit, 3 & L 2 ]
Memmlogy Ui, ICL
&, hi0d Septic Surgary Uit 3 ] o o o
T, bl Tmdermal Miedicine: 2 4 o a 1
34,3000  Mursing Uit 1 T o 10 §+2 family L]
memnbers)
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In 200, one sepsis and two wound infections were diagnosed. In 2009, two
soptic, and 4 colomzed cases were discovered. In the lasttwo outhreaks, no MRS A
caused colonization or infection among hospital workers was identificd.

The detaik of the pscudo-outbreak in 2010 are deseribed below, a5 a case
Teport,

Description of the psewdo-owutbreak

A G0-year-old fomale patient with kmown throat colonisation by MRSA
was transfemed from the Maralogy Unit to the Mursing Unit on 21 January 20140,
She was placed in an isolated ward. Omn 23 March, a 69-year-old female patient
was moved from the Meumlogy Unit to Mursing Unit. Her routine nose and throat
sample for MRSA showed positive culture result on 29 March, On 23 April, a fio-
male patient lying in another wand of the Mursing Unit developed conjunctivitis
and her cye sample was MRSA positive. Because of this, the contact screening
was extended and all the nurses, doctors and cleaners working at the unit wene
tested. Three colonized patcents and & colonized murses were discovered. Since
wvein preparations at this unit wene performed by two doctors working in another
hospital building and ward, they wene ested, too, and proved to be MRSA colo-
nized. At therequest of one of theaffected doctors, his son and pregnant wife were
also tested and the boy 's threatand thewoman’s vaginal samples proved coloniza-
tion with MRSA . Dunng the pseude-outbreak, one symptomatic patient and 19
colonized individuals wene affected. The PFGE showed that the first pationt trans-
femred from Meurology Unit had type Al, the sccond patient had D2 of the organ-
izm. During processing of the isolates, two Al, one A2, onc B4, ton D2, four D4,
one D14 and one D15 types wene identified (altogether 7 different types). The pe-
tients who did not need further hospital treatment were discharged. The camiers
among the health care workers were hanmed from working and the colonized pa-
tients were isolated incoborts with continuous and terminal disinfection. The data
are summarized in Table I'V. The patient with conjunctivitis reco vered after local
rifampicin treatment. The decolonization of the patient transfermed to the Mursing
Unit om 2 1 January was unsuccessfil after several attempts, The other six pationts
could be treated by mupirocin nasal ointment, gargling and panting with
chlorhexidime-contaming denfecant, Since the health care workers were not al-
lowed to work, the Mursing Unit faced severe problems o patient cane. To de-
crease the difficultics, the health care workers were treatod mot only by local de-
con tamination but algo by oml antbioetics | imethopnms-sulphometocazol or tet-
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racycline or ciprofloxacin). One of the doctors could be decolonized after the first
treatment; however, his colleague, whose family members werne affected too,
could resume work only after the third decolonisation attempt. The decolonisation
of his one-year and four-month old child was difficult because the boy could not
gargle yet, and he did not tolerate painting well.

Discussion

Mospcomial infections anc the main causes of extra costs in health care and
they mepresent serious risks for patient safety. About 307 of health careassociated
infections can be prevenicd cffectively with infection control and adequate
soroening methods, Mowadays, the MRSA is one of the main nosocomial patho-
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gens [11]. Wi prepaned a protocal which describes the tasks to be performed when
an MRSA positive case occurs in the hospital. The protocol 1s based on the curent
national guidelines. The infection control measunes in Europe vary from country
to coumiry, but they are uniform negarding isolation, screening and proctive
equipment [11]. According to a 3-year study on MRSA pncumonia in Germany,
the epidemiology of MRSA pncumonia varics across countrics. One of fie most
important risk factors for the development of nosocomial MRSA pneumonia is
mechanical ventilation. Measures to reduce MRSA pncumdonia or to contno] the
spread of MRSA include hand hygiene, standand and contact precautions, oral
contamination with chlorhexidine, skin decontamination with antiseptics, screen-
ing and (possibly) patient isolation in a single room [12]. Several studies disouss
the cost-cffectivencss of screening [9, 13]. The best results were achieved in the
Metherlands with their national seanch-and-des troy infiection control policy [14].

Theoutbreaks and the pseudo-outbreak in our hospital und erline the neces-
sity of using PFGE to type the pathogen, because the clamed cases could not been
claszified exacty to be outhresks or sporadic cases on the basis of the antibacterial
sensitivity pattem [15). The occurmence of the scven different pulsc-types of
MRESA in fhe Nusing Unit suggests that the risk of MRSA infection or coloniza-
tion & higher in this type of unit [2].

The spread of MRSA among health care workers, as well as among house-
hold contacts has been reported previously, but the obsarved MRSA ransmission
rates are varighle [15]. Our survey underlines the necessity of scroening and pro-
viding eradication therapy to those found positive among contact persons.

Insistenee to isolation rules and good hand hy gien e practice could have pre-
vented the spread of the pathogen [10, 14, 16). The hospital by gienic tcam orgs-
nizes education on hand hygiene and multresistant pathogens on & regular bagis
and the adherence to isolation miles is checked at random at our hospital.

Surveying our data, we came to the following conclusions: MRSA scroen-
ing tests should be performed more frequently. In case of outhreak/pscodo-out-
break, it is important and necessary to prepare molecular epidemiological investi-
gation {¢.g. phage typing, PFGE). The hand hygicnic compliance necds to be im-
proved in the hospital and the isolation mules have to be stricter and the adhercnce
to them more frequently chedoed.

To achicve the aims mentioned above, the following infection control mes-
surcs were introduced in ourhospital: prompt education on hand hygiene and iso-
lation rules in Mursing Unit, hand hygiene compliance testing in every unit of the
hospital, revision of MRSA protocol, exension of routine screening, and the an-
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nual hospital hygicnc cducation includes hand hygiene and isolation rules apart
from local problems and tasks.

We suggested to the management that the cost of routine screening should
be covered by the central budget of the hospital, thus it would not increase the ex-
penscs of the given unit, which would encourage more frequent sampling.
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In polymarbid or ic patients who ive preoperative radiotherapy or
undergo long duration surgery n\olv‘ngpdal‘lly ufealauliq wlq)cllw an-
tibiatic praphy laxis (PAP) that & effective ag onl 1 flora is man-
datary and plays an mmpaortant rolein pr I infection. In a four-y

mwﬂpmhe:mﬁamdheﬁmd?ﬂmww
n patients treated at the Department of Oral and Maxillofacial Surgery and Oto-
rhinoleryngology at Kecskemét Hospital. The results were compared with data from
the literature o determine if the use of PAP was adequate at the Depar

During the study perid (between 01092007 and 3101/2011) 108 patients
were evaluated. The men duration of prophy lsctic antibiotic trestment was 83 + 52
days, with cefolaxime tmetronidezole being the mast cammonly wsed combmation.
Surgical site infect d n 8 patients (7. 5%) m the clean-contaminated category.

Our results showed that the perioperative antibiotic prophy laxis adminstered
at owr Department was efficient and effective aganst the oral hacterial flora of pa-
tients. Its use & recommended n head and neck microsurgery. To avoid development
of antibiotic resistance and 10 reduce costs, it seems that the duration of antibiotic regi-
men for primary surgery can be reduced from 83 4 52 days o 3 days.

Keywords: health-care associated infection, head and neck surgery, oral bac-
terial flora, antibiotic prophylaxis
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Introdoc ton

The contemporary method for complex and large tissue replacement in the
ozl cavity and oropharynx is micmswrgical free tissue transplantation. The most
frequent indication for this procedure & reconstraction following primary surgical
oncological interventions, However, this method is also used in patients with trau-
matic lesions, devcopmental defects, wmor removal after primary radiotherapy,
some benign discases and osteonecrosis. Improving surgical techmques, more ac-
curate indications for surgery and two-tcam operations have made the results of
microsurgery mare sucocssful and have shontened the duration of surgery. These
changes havecstablished good conditions for encological recovery and functional
rehabilitation. The success rate of microsurgical operations, oncological adjuvant
therapy administered without delay and the acoeptable quality of lifeofthe patient
arc important factors that are strongly influenced by wound healing. Periopemative
antibiotic prophylaxis (FAP) which is effoctive against normal omal bacterial flora
iz mandatory and plays an important mole in polymorbid or anaemic patients who
neccive prooperative radiotherapy or undergo long lasting surgery invaolving po-
tentially infectious sites. The straiegy of PAP in reconstructive microsurgery of
thie head and neck remains to be clarified n some detaiks [1-10].

While examining the practice of PAF in oral and maxillofacial surgery, we
performed a ratrospective surveillance based on case reconds of our paticont mate-
nial. Omly clinically manifesting health-care associated infection (HCAT) cases
were noted as events,

The aims of our study were formulated as follows: 1) o survey the practice
of PAF and the incidence of HCAT in the special micrsurgery-treated patient
group of the Depanment of Oral and Maxillo- facial Surgery; 2) to compare our
PAP practice and HC AT rate with those in the literature; 3) to compare the primary
and the salvage group of patients regarding HCAT 4) to give feed-hack on clinical
practice from the data of the retms pective surveillance; 5) to make a suggestion for
the improvement of PAP practice of the Department of Oral and Maxillofacial
Surgery, if applicable.

Materials and methods

Between 01 September 2007 and 31 January 2011, 108 paticnts underwent
reconstructive microsurgical procedure at the Deparment of Oral and Maxillo-
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facial Surgery and Otorhinolaryngology of the Bics-Kiskun County Teaching
Hospital, Kecskemét,

The following data were processed duning this retrospective analysis: type
and duration of PAF, results of microbiological cultures, if any, rate of HCAT and
the necessity of 2 tacheostomy or a percutancous endoscopic gastros omy (PEG).
In 6 cases, the length of PAP could not be established because of inaccurate medi-
cal reconds, but the other relevant data were available, s0 these casess wem
included in the analysis o, The surgical wounds wene classificd into one of
the fiour groups hased on the degree of contamination present at the time of sur-
gery. This classification also implics the rate of wound infection, as specified:
Caregory Afclean wounds® no infiection or inflammation, without entering body
cavitics, primary wound closure. Wound infection rate is under 5%. PAP is not
necessary. Category Bldean-contaminated wounds: entering a hollow viscus un-
der controlled cincumstances, no contamination during operation. Wound infiec-
tion mate 15 bebween 5 and 10%. PAP is Jmtl.ﬁ.ui Caegory Clrontaminated
wotid 52 acute open wounds, gross spillage from gastrointestinal ract, and major
break in sterile techmique, more devitalized tissues, foreign body, and delayed
wound closure, Wound infection raie is above 20%, PAP is mandatory, Cafe-
gory Didirty wounds: chronic traumatic wounds, residual necrotic tissue, preoper-
ative mfectionor hollow viscous perforation. Wound infection mate is higher than
4. Antibiotic therapy is nocessary [2].

The comparison of primary and salvage operations was made with the
two-sample -test or the Fisher exact probab ity test and the significance level was
st atp < 0035,

According to local regulations, no Institutional Ethics Committes approval
was necessary for this retoepective non-interventional study, However, the ap-
proval of the Institutional Data Safety Monitor is nocessary in all such cases and
was obtained for the processing and anonymous reporting of the data

Resulis

Acconding to the wound classification described carlier, 107 surgical procedures
belonged to category B and one i category D, The indications for the opemtions
were malignant tumors in 99 cases (£8 oral and 11 extracral tumors), and benign
discases in 9. There were B0 males (74%) and 28 fomales (26%) patients in this
study. Their mean age was 36.4 yoars (range: 23 0 B4 years). The average opera-
tion time was 322 mimstes (ranges from 180 to 1070 mimutes). The avernge durs-
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tion of hospital stay was 17.3 days. Primary and salvage opcrations were carricd
out in 70 cases (65%%) and in 38 cases (35%), respectively. In §9 cases, soft-tissue
flaps andin 19 cases, bone flaps were used.

Twao patients (2%) wene administered chemaotherapy before surgery and
two (2% reccived prior radictherapy, fourtcon paticnts (13%) underwent previ-
ous surgery and radiothemapy, four patients (4%) reocived prior surgery with ra-
dio- and chemotherapy, nine patients ( £% ) underwent previous surgery and seven
patients (6%%) reccived previous radio- and chemotherapy.

The antibictics given arc presented in Table L

Tahle I

Thee bt of’ aumtibviod ios e ed fior PAF
A fhiodi o wed Mumnieer of paliends Porspecat o {4}
o i e+ et o ke
arncorial e lavalard ¢ aa d + medronsdarale
o il Hinde lavalari c aci d
cefiaronim e+ matmmidazale
cefirimome + medromidasmle:
ceditmrime + ofi ndamycin

a7
T

[p———-1
B

L)

HCAI were diagnosed in 10 cases (9.3%), including & surgical site infec-
tions (551s) and 2 instances of pnecumonia. The pathogens cultured from 551 cascs
were the following: Psewdomonas aeruginoss, Serrata sp., Klehsiela sp., Pro-
teus mirabilis, Enterabacier sp., coagulase-negaiive Siaphylococas. In one case,
the wound infoction was caused by methicillin-resistant Staphylococus aurais
(MRSA). Except from one case, more than one pathogenic agent was identificd
infecied wounds, A1l HCAIT cases occurmed in patients who had undergone cate-
gory B operations. Seven cases (6.5%) consisting of 5 S5k and the 2 cases of
prcumoniawerns recondod with primary procedurcs, Three cases (2.8% ) of SS1oc-
cumred in patients undergoing sabvage operations. The HCAT rate of primary and
salvage surgical procedures were 770 (1076 ) and 3.3 §(7.9%), respectively. There
was no statistical difference between these two mates (p = 1; two-tailed Fisher exact
test). Seventeen patients | 16%) needed trachoostomy and two reccived PEG. With
paticnts having trachenstomy, the average length o fantibiotic usewas 127+ 104
days, Three cases (2.8%) of wound infoction and one case of pncumonia ocoumed
in thiz group. So the HCAI mte among them was remarkable lngh (417, 23 5%)
and higher than the mte scen in patients not in need for tmcheostomy or PEG
(p=10.049, Fisher exact test). There was no significant difference in the proportion
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of HCAI cases found after operations using soft tissue flaps (WE9; 10.1%)orbone
flaps {1/19; 53%) (p = 0.69, Fisher cxact iest).

Totsl and partial flap losses occwred in 2 and 2 cases (2-2%), respectively.
Onc paticnt dicd. He was reoperated on for 8 cervical hacmato ma compressing the
flap on the 9th pesioperative day. Two days later, after extubation, ohstructive re-
spimatory falure developed. Conicotomy and tracheostomy wore performed, but
his life could not be saved. Mo autopsy was done.

The average length ofantibiotic prophylaxis inthe 102 patents with avail-
shle data was 83 + 5.2 days (range: from a zingle dose to 39 days) . The average
length of PAF was 8.0 £4 3 days for primary operations and £.9 £ 6.7 days for sal-
vage operations. The t-two-sample ttest showed no significant difference be-
tween the duration of PAP in these two subgroups (p =0.41). The antibiotic pro-
phylaxis was contimied in 3 cases, when wound infection or preumonia was diag-
noscd. In 7 cases, the antibiotic was changed to another one. Counting only the
cascs in which no HCAToccurmed (98 cases, 90,1%) and the duration of antibiotic
administration could be determined (94 cases, E7%) the average duration of anti-
biotic regimens was 7.6 days.

Discussion

The oral and cropharyngeal tumours take the third place in the oncology mortality
tahles of males in Humgary and put great burden on public health. Oral squamous
ccll carcinomas comprising ®f% of ol malignancics arc often discovered at an
advanced sage although they could casily bediagnosed carlier. Surgical interven-
tions can be primary or seccondary (salvage) following the rends in oncology. Ac-
cording to the current conception of cancer management strategy, the quality of
lific after treatment & as important as oncological results. The surgical treatment
should not only meet thie requirement of *nil nocere™ but also achieve “restitutio
ad integrum™ if possible. Even minor surgery in the oral cavity and the oropharyme:
has great effiects on function, including specch, mitrition and acsthetics . The com-
plicated, but today mowtinely used method of reconstruction is free tissue trans-
plantation, which replaces mmowved soft tissucs and can pro vide the conditions of
carly adjuvant treatment and fulfil the requirements of an acceptable quality of
lifie. Undisturbed wound healing is influenced by perioperative infections { HCAT),
thie nizk ofwhich can be reduced by adeguaic PAP. In oursurveillance, we investi-
gated the praxis of PAP,
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Thetreatment of tumours in head and neck surgery deponds on tumar stage,
as proposed by Scarpese ot al . Surgical intervention and mdiotherapy play an im-
portant mole in stage IV A tumowrs, In stage IV.C, chemotherapy becomes the
mst important {palliative) option [ 18],

Salvagesurgery can be performed after chemo- and'or radiotherapy orafier
aprevious operation, An carly salvage procedure is generally don e after induction
chemotherapy [19].

Salvage surgery, which has lower sucocss mte than primary surgery, has
better results when only an operative intervention was done previously (without
other neoadjuvant modalities) [16). Complications from salvage procedures an
higher compared with those from primary surgerics. Mucositis, dermatitis, fibro-
sis and impaired tissue circulation mise therisk of postoperative infections [1, 21].

In case of oral surgical procadures, the nomally sterile underlying tissues
are coposed to the nomal oral and pharyngeal micmobisl flora [12]. Postopemtive
infections of this site are usually polymicrobial [ 1, 13]. The concentration of hac-
teria present in the orsl saliva is 10° © 10% bacteria /ml, of which 90% an anaero-
bic bacteria [6], Streprococd (X mits, Soralis, & sanguis, 5. mutans),
Actiromyces spp., Valonala spp, Caprocytophaga spp., FPrevatella spp.,
Fusobacterium spp., Bacteroides spp., Lactobadallus spp., Spirochataceas, and
StaphWocaccus spp. anc represented in the oral flora. Transient colomization by
Enterobacteriacene usually occurs in alcoholics and patients with poor oral hy-
gieng, a fact that must betaken inio consideration when choosing optimal PAP for
these patients [3, 11]. Furthermore, potential pathogenic specics resistant to the
mast often used bew-lactam antibiotics, such as Prawdomonas aeruginosa, has be-
comea problem nowadays [17], along with the spread of acquired antibiotic resis-
tance, for example, the merease in the mumb ar of beta-lactamase-prod ucng strains
of Bacreraides spp. [13].

Mumenous studics have demonstrated that antibiotic usage reduces the fre-
guency of postoperative complications. In a namow sense, antibiotic prophylaxs
means the provention of postoperative surgicsl site infection by administering an-
tihiotic agents, and the prevention of any bacterial infection ina breader sense [2].
Although the studics ane difficult to co mpan: because of the different patient popu-
lationz, the “beneficial effect” of PAP is unguestionable. Without the ad ministra-
tion of antibictics, Becker ¢t al. found in 1979 that the incidence of SSI related io
head and meck surgery was reported to be as high as 87% [3]. Acconding to the
study by Simo et &, [5], the risk of infection was as high as 41 8% despite antibi-
otic prophylaxis, whencas the study by Grandis et al. demonstrated tat the mte of
local or regional wound infoction was 2% if the patients were given PAF [16].
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Wieher ctal. [4] showed in 1992 that the rate of wound infection decreased to less
than 10%% when using appropriate perioperative antibiotic regimens.

When analyzing the cases inour surveillance, we found that the incidence
of HCAIT (9.3%) appeared to be lower tian the raiks cited in the literature, The
rates of HCAI were comparable for primary and salvage surgery, and showed no
significant differences between these two groups.

Almost all surgical interventions were categornized as belonging o group B
acconding i the surgical wound contamination classification. We ohserved a mate
of 8107 (7.5%) of 551, which fits well inio this category. For salvage operations,
this rate appeared to be 3/38 (7.9%). This figure is suprisingly low compared o
those mentioned in the literature slthough the number of our paticnts was rels-
tivcly small.

The pathogens identified in our study wene the same as described in the lit-
cratune: Frawdomaonas aeruginosa, Serratia spp., Klebsiell spp., Prateus mira-
bilis, Enterobacter spp., coagulase-negative Staphylococd, MREA [5,16,17,22],

Several studies demonstrated the effectivencss of the antibiotics wsed for
PAP. The antibiotics most commonly used for PAF in the study by Simo et al. [5]
were cofazoling cofotaxime, cefirimone, cefopermzone, ampicillin'clavulanic
acid, clindamycin, metronidazole, tobramycin, gentamicin and notilmicin, They
were oficn administered in combinations. In 2007, Skitarclic et al. comparcd the
cfficacy of cofazolin and amoxicillin'clavulanic acid as a PAP antibiotic. The re-
sults werenot statistically significant, bocause the postoperative infection ratewas
10%% in patients recciving cefazolin ve. 13% of those receiving amowicillin'cla-
vulanic acids. In Reiffel et al. s [26] study, the most froguently used periopemative
antibiotic was a first genemation cophalosporing and clindamycin was e most
commaon choice for penicillin-allergic patients.

Acconding to te Updated Recommendations for SSI published in 2011, the
prophylactic antibictic must be offective against the epected patogens. Ther are
important problems, for example sclecting altemative agents for prophylaxis when
the patient is allergic to penicillin. If cephalosporing or penicillin derivates ane con-
traindicatd, clindamycin is considered to be the best alemative against Strepro-
eocd and Sizphylocel When we need an antibiotic agamst Gram-negative facults-
tive anaerobic and acrobic organisms, quinolones can beadministered . Whene Bae-
teraides fragilis and other anacrobes must be covered, gentamicin or a quinolone is
mcommended with the addition of clindamycin. However, resistance to clinds-
mycin is increasing among Bacterolder fragilis isolaes. We have difficulty with
metronidazole too, because activity against Gram-pogitive organisms is decneasing.
The use of vancomycin as a PAP is becoming more and more common [18].
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In the article written by Hirakawa ct al. in 2012, the 551 did not change the
five-year survival of the paticnts [28].

In the head and neck surgery literature reviewed, we have found that the
duration PAF ranges from 24 hours to 7 days, slthough most authors suggest a
24-hour regimen. Thelength of PAF at salvage surgery with orwithout flap recon-
struction & not clearly defined [ 1, 3, 10]. In 1995, Righi ct al. [6] were on fhe opin-
ion that one-day prophylaxis is as effective asa three-day regime.

In 2003, Agra ct al. [23] published that they had used clindamycin phes-
phate and amikacin sulphate combined as PAP for en-bloc salvage surgery for 24
hours. In the same year, Carmoll and co-workers did not find significant difference
hetween the postoperative complications comparng one and five-day courses of
clindamy cin prophylaxis [10]. According to Sinberg ot al.’s [24] study in 2009,
prolonging prophy s past 24 hours following the operation has no impact on the
risk ofin fection. (This study did not investigate head and nock surgery cascs, only
cardiac, hiplknce arthroplasty and hysterectomy cases, which are definitely differ-
ent from the setting we investigated.) Prolonged use of antibiotics raises the cost
and may increase the risk of acquired antibiotic resistance [25].

There is no consensus regarding the appropriate duration of periopemative
antibiotic use [26, 27]. Three doses of antibiotic agent should be given, bocause
there is no advantage of & longer course of medication [27].

The practice of PAP is widely accopied and its HCAT reducing effiect is un-
questionable, The worldwide practice shows great vaniety ranging from a single
shot to 2 seven -day-course. However, the duration of prophylactic antibiotic usage
is characterized by a declining tendency. The chosen antibio tic agent should be of
fective against bacteria that can contaminate the surgical site. Besides, the agent
should be non-toxic, hactericide, parenterally applicable and not too cxpensive.
The antibiotic has to reach the appropriate concentration during the operation at
the site ofcxpectable contamination, Inview of this, thesngle shot mothod scems
to be msufficient for preventing HCAT with microsurgical operations of long durs-
tiom [1-10].

The purpose of infection control & to claborate infiection preventing hy-
gienicmeasures, to enforce their observance. Inonder to achieve this aim, data ob-
tained during surveillance ane processed, feedback is given to the concemed and
the protocols arc revised if necessary [2].

Amnalyzing the primary and salvage surgenics together, it can be concluded
that the frequency of HCAT was adequately low and the PAP used was effective,
although its duration was variable. Acconding to the surgical literature, the length
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of PAF could be reduced even for microsurgical interventions at the Department
of Head and Meck Surgery.

Conclusions

Owr data show that the PAFP agents recommended and wsed acconding to the con-
tamination category of the surgical sit in this series of oral reconstructive surgery
using microsurgical methods are adequate for both primary and salvage opers-
tions, fior both soft tissue and composite soft tiesue and bone defiect replaccments.
Considering curment propozals, it scems that the duration of FPAP for primary sur-
gory could be reduced in order to avoid the development of antibiotic resistances
and to reduce the cost of PAP.
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Neonatalis Intenziv Centrumunkban jelentkezo széles spektrumu
béta-laktamaz termelé korokozok halmozodasa miatt hozott
intézkedéseink, azok eredménye és fenntariasa

Dr. Patyi Méarta, Varga Ewva, Téth Zeuzeanna

Bacs-Kiskun Megyei Korhaz, Kérhazhigiénés Osztaly, Kecskemét

A széles spelctrumil béta-laktaméz termeld bél balkbé-
riumok gyakoriséga rohamosan emelkedik a vildgon.
Egyre nagyocbb gondot jelent a baktédumnak koraszi-
IGttek vastagbelében valé tlnetmentes hordozisa. E
kémkozik meg|elenésével szinte minden Neonatalls In-
tenziv Centrum (MIC) kilszkbdike. Mivel nincs egysépges
Utmutatés amra, hogy hogyan tudnénk cebidientenl ezen
esetek eldfordulésat, minden kdrhdzhlglénés kizpont a
g8 &t mid szerével pribal kizdenl ellene. A Bécs-Kiskun
Megyel Kdrhfzban tett Intézkedések kizzétételével a
hasonii probléma ellen harcold kol éghlonak szeretnénk
Btleteteket adnl

The occumrence of extended spectrum beta-lactama-
se producing bacteria Is increasing rapidly in the worikd.
Sympiom-free colonk colonization of these bacteria
among premature Infants poses 8 growing problam.
Almost every neonatal intensive care unit affront am
Increasing mumber of these cases. Since there are no
standardized guidefines on how to reduce the incidence
of thess cases, sach hospital hyglenic unit uses lts own
methods to solve this issue. Publishing the measures
taken in the Bécs-Kiskun County Hospital, we would
llke to ghke ldeas to colleagues having similar
problams.

BEVEZETES

Intézménylnk Meonatalia intenziv Centrumaban (NIC)
2005. Hta Sozelik srdlea apekinumi béta-laktamér (ESBL)
tenmeld Gram—negativ bébakiiumok slbfordulisst, donid-
en koloniz&cd formajshan. 2013 slején 5 becalit adatok
alapiin egyénelmd volt, hogy ebben az évben az elfz bk
hez képest nagyobb eselEzém virhatd, amennyiben nem
thrénik Menyeges vilozés. Ezént ar onvosbgazgatison
egyertetéaek Wrdniek kit abalommal, melyen a Gyemek-
gyOogyazat, Saliléazet-Nogydoyiazat oaztilyok oaztdhe-
zeth horvosal &g a kivhazhigiénibus fGorvos vell réazt Az
egyezteiéackat kivetben intézedéal tary Mdolgoz Asira ke-
it Sor.

ALK AL MAZOTT MODSZEREK

Az ESBL termedl kivokoz ok eliforduliast 2005, Gta ki-
vl intéaménylnkiben [1].

2013-ban még & kiméz egyil legrégebbi éplietében he-

lyezkedet &l a 12 #rbhelyea NIC. it a belegitvonal eqyird-
myssiiott volt, az |-es kirerem feldl az V-bs felé haladhsintt

caak. Ez azt jelentete, hogy a korasaliotielk fetvéiele az |
&3 vagy ll-es kirerembe Wbriént ditalihan, és a W-es il W
3 kirterembe a varhaiban nemsolkdra hazaadhsih gyer-
mekek kerlhsk. Infebcid vagy visazavéiel esetén a korasal-
IGtteket a |ll-as kdrsrsmben helyeztél el, shol mindg kilbn
Spodh személyzet volt biztositva. A NIC tenlilstén szinkddolt
viédbnshézsthan dolgoznak. A Gyemekoaztélyon tpazer-
konyha, &3 a cumisivegek széméra sajit hilegsiedlizalor
wan. Minden f dolgozt azéméra fehételor, &3 évenie eqy-
azer & Mar régebb ia kirhizunkhan dolgozd munkatingak-
nak s kézhigiéne &s multiredsztens kinokozd Emakbrben
kbielezd kirhdzhigiénés oktatist mdjlunk. A kinsmekben
kérfertftienitdozer & papindnd adagoldd biztositofak.
Heatente tirénik inkubsior fenftienités, az ama kijsibit kilbn
helyiaégben. A koraszibtekher Srkenl Sdesanyil, az eme
kialakiinit helylséghen, kirhid tiszia héliingbe Sifznel &t
és kézferftienitést whparnel
A hasonld téméban int szabirodaimi cldek alapién -
mﬂéﬁeﬁdﬁmﬂmﬂﬂ:ﬁmwmm
& varandbaok ESEL temeld wrzseket hordozhatnal -
netmentesen, ez példéul Argentindban 54%-ban iordul
elf [2];
+ anya hilvelyl ESBL hordozdsa Stihetd (faziftjéne [3];
+  orazigonkéent nagy eférések lsheinek az ESBL koboni-
zach elifordulissban NIC-ekban, ez Ecusdorban pél-
déul 55% [];
+  Jarvény esetén a kontakt é3 kohoraz zolSlas, & felvétel
megazoritisa, folyamatos ferftlenitéa, oldatis &s rend-
aszeres azlrdvizagalatok bevezetfas hatékony [5).

Tapaarislataink &3 8 fendel alapjin az lgargatis &hsl
biziogitol anyagl keret &3 & dolgozok eqyitmikidése mal-
lett az alsbbi intézkedésel bevezetéaere kenlit sor a NIC-
ben:

+ & NIC dolgoadl széméra kézhigiénés éa azeméhd hight-
nés obiatisokat srerverilnk, vsazatind jelisggel

+  Kb. 3 havonta rendazerea, ill. Mbnllés esstén azonnal
zarhlernitenités torsnt a kinermekben, malynek része

& caapielepekndl a safonok wwébredése &g ferbbenis-

ga. Ez uidbbira arért kenllt sor, ment 2013-ban 72 kir-

nyezet §aztashgl minta levitele sordn 6 lett pozitiv, &g

egy eseben azr inkubdior feriftlenitd helylséy moads-

kagyit szfonjabdl tenyészett K ESBL emedd kinkozo.
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LVI

Higiénés profokolit dolgoziunk M a aziion fenftlenitéal
munkafolyamatira, melyet a Miszeki ozztélyal s
egyeztathink.

+ Beverstilk, hogy & kivhirhigiénés kolbgik a cumilk &3
cumiadvegek stedlizéldal munkafolyamatsit rendszere-
sen ellendral.

= Filranios tpus vizsalniket helyeziek fol a coapolra &3
ezl 2 helenként coenéjét i3 elinditon sl

+  His Mazerebial tpar ercket crereztek be, ezéal a hehi
kéazitéa megazinietheiivé valt

= A salst anyate) paszidrizilésst megazinietill. Az &des-
anya safit frisaen fejt tejét a koraaz(idt azonnal meg-
kapja, vagy a kordbban lefejt iejet hitbazekrényben -
rofuk madmum 24 drilg, és estéshor teathdménaélde-
tiline: medegi .

*  Horétoztak sz oszidlyos onvoook az andbiotilaem hasz-
niélatot (Az empiibus alcalmaz fars hasanalt smpicilin +
amikin valt&sa torént ampidiintgentamicinne, a ktenys-
szett ESBL termedd kirokoz ok drzékenyaége alapién)

« U inkubdtonokat Sllinotuni; be, Of inkubdtor fertdtenint-
s2er bevezetése melleit

+ Bategenkénti vizmelegitik beazerzése Wriént (Hasz-
nélat utén nem tarhatd benndk a viz Helente, iletve
salkséy esetén vizkimentesienddic)

+  Megazinistilk & csapvizzel 1Hnénd betegfindetéat, be-
tegitndetd kendfine rlnk &t Smenetleg. Ezt azonban
réwid kiprobélis utén leslitoiul, men azériiotta a kora-
salittiek binét

*  MIC-be fehételor, majd 2 hatente +- 2 nap azéklet vagy
anorekiilis salirést inditothunk ESBL termedd kirokozd-
ra.

+ Beverstéare kerllt 3 kenguruziatis, mely & szllh és
gyermek kel bir-bdr kontakiust jelenti. Ez bizonyitot
tam segil & normél fira kislsbulia st 8 korssAloTmEl.

= Minden korasziiitt széméra egyénl himénd beazerzéose
tarént, mehet thvozés utén a caalsd hazavihet

+ EFRIR PIC eszkizhasmélati survelliance-t végezhink
2013.10001.-2014.03.31. kizitt ar osztélyon.

«  Atkbitbrés az o A POLUS épdiebe 2014. okitber 6-&n

megiinént

2013.08.23.-8n egy inetmenies virandds anya saskiet
Escherichia coll ESBL pozifivitisa igazolddott, koniakt szl
rés kapcsdn, O7.15-8n megszlietelt korssziiotje, akinek
07 22-én levett azéidet azlinése is poditiv lett, Kisbaiella pne-
wmonize ESBL tenyéozett ki. Emist fonioonal tanobil,

hogy & Terhespatolbolan és a Sxiléazeten b iegyink Mpés-
kot Ezek a7 alihbisk voltak

= Terhespatoligiin 2 kirerem kijeliiése riént meg, ahol
& koraaz (ibitek &desany it helyezillk al.

+  Horaszllés napldn sz SdecanySihl anorcktilis torés
vagy zékist minta form&éhan ESBL emeld thres ird-
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niy&ba azlnivizagilator kildlnk.

+ ESBL podtiv &desanya esetén kilin, személyre gatlh
kézhigiénés &s vadinuhizat hasandlat oktatis kenlit be-
vezeléane.

EREDMENYEK

2013, obtbber 01-2014. 09.30. kizitt 335 Adesanys
galrégére kenlit sor a korasz(iés napjan. Hozilk 10 esst
ben igazoibdott inetmentes ESBL tenmedd trzs hordozdsa
a vastagbéhen. Ez 298%-05 kolonizfckbs ardnynak felel
meg. 2013 oktdbanélil a 10 ESBLvastaghsl kolonizalt &des-
anya egy korasalittle sem volt pozitv NIC fehsételor, il 5
bpennfelvés alalt sem valt azzd.

20131020, 201410031, kbzitt 1 behurcolt ESBL kolo-
niz&con Wl O kolonizAckis eset nem volt & NIC-ben.

201 4.09.02 -&n azonban egy &desanya 12. gondozatian
kererhesaboshdl, 32 hétre, 1490 g-mal, Gemini A magzat
aalistet, Apgar 1-T-8-as érékekkel. Fehsitel napjin anus-
birkda, gyomonmnoad folyadél, il minték milrobolioial oal-
rége negativ lett. 09 12-6n wéres azéldet jelenierett ndla,
nontgen felvéiel necnotisalo entenocolistigazolt, 328kietshal
Enterohacter sp. ESBL termedd trzs tenyéazett ki. Ez az
esel sajnos nosocomials inlekddnak felel meg. Kontrol
anustbriésel 09 16-8n &3 10.07-8n negativ eredményt
adtak. 10.13-8n gydgyultan otthondha tvozolt kerestvére,
Edesanyfa & kontaktisl ESBL emmeld torzs irdnydba wig-

zelt salirésed negati val letisk.
2011-ben 20 essthen, 2012-ben 30 essben, 2013-ban
56 esetben, 2014.01.01-10.31. kizitt az elfbbiebben i

merstel 2 esefben kaptunk ESBL pozith mintst.
KOVETKEZTETESEK

A fenti eredmények bizonyitjak, hogy a hirom osztily
munkatérsainak doazeingéss &3 az igazgatis Altal mydjiott
anyagl thmogatés eredményeképpen, az ESBL temmeidd ir-
zoek ohozta kolonizickd széma Mnypegesen calident intéz-
ménylnk Neonatsls Intenziv Centrumabhan.

Towvibbiakban céhnk az el eredmények megtanssa.
KOSZOMETHYILVANITAS

Mindenképpen kiszinet j&r a7 |gargatés Ahsl mydjiott
anyagl Bmogatisért, a Gyemmekgydgy fazat és a Szlléaret
W Garynyy ez 5t oozt Abyvezetl iBorvosainek &g fGndndrelnal,
& NIC résdegverstd fhorvoginak arért, mert hittek abban,
hogy leaz ersdménye 8 megkezdett munkénak &g akiivan
hozzijbnuitak sajit dtetellkel &5 gondolatalkkal a probléma
meagoldisihoz; & természetesen a NIC, Terheapainlogia-
Szlkéazet minden dolgondjanak, ambé egyltimiddbel ve-
nik, &3 elvisehél a gyakor kirhizhighénés jeleniétet.
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Probléma baktériumok el6fordulasa intézményiinkben
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Elérhetdség: 6000. Kecskemét, Nyiri ut 38., patyim@kmk.hu, 76/516-732

Absztrakt

Probléma baktériumoknak a nehezen kimutathatdo és kezelhetd korokozodkat
tartjuk. Ezek kozé altalaban a multirezisztens torzsek mellett a Clostridium difficilét
soroljak. Korhazhigiénés surveillance modszerrel 1996-2014 kozott, a Bacs-Kiskun
Megyei Korhazban 0sszegylijtott, ezen csoportba tartozo korokozo altal fertézott 3445
beteg adatait elemeztiik. Az évenkénti esetszdmok, incidencia, szakmacsoportok szerinti
el6fordulas, az esetek higiénés besorolasa, a kolonizacid, ill. infekcid szerinti bontas és a
leggyakrabban okozott korképek keriiltek feldolgozasra. Az egyre novekvd 0Ossz-
esetszam felhivja a figyelmet arra, hogy varhatéan emelkednek az izolalasi,

fertdtlenitdszer €s antibiotikum terapids koltségek ezen betegesoport ellatdsa kapcesan.

Kulcsszavak

surveillance, probléma baktériumok

Title : Occurance of problem bacteria in our hospital

Abstract

Problem bacteria are pathogens which are difficult to detect and the infections caused by
them pose a challenge. Multiresistant bacteria and Clostridium difficile belong to this
category. Using hospital hygienic methods we analized the data of 3445 patients,
infected or colonized with these bacteria in Bacs-Kiskun County Teaching Hospital
between 1996-2014. The annual number of cases, incidence, occurance in different
medical professional groupings, the hygienic type of cases, colonization or infection and
the most frequent diseases caused by these pathogens were processed. The increasing
number of cases brings attention to growing costs of isolation, disinfection and antibiotic

treatment related to these patients
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Keywords

surveillance, problem bacteria

Bevezetés

A folyamatos prospektiv surveillance tevékenység alatt korhazi koriilmények kozott, a
korhazi ellatassal 6sszefliggd, a nemzetkdzi irodalomban healthcare-associated infection
(HCAI) névvel jelolt korképekkel kapcsolatos adatok aktiv gytijtését értjiikk. Ezen adatok
az adott betegség, ill. az Oket okozd korokozok incidencidjara, epidemioldgidjara
vonatkoznak és lehetdséget teremtenek a rendszeres elemzésre, melynek
eredményeképpen terjedésiik megel6zése érdekében preventiv modszerek kidolgozasara
keriilhet sor. Surveillance tevékenység torténhet retrospektiv vagy prospektiv modon.
Lehet folyamatos, hosszabb idejli tevékenység, de végezhetd pont-prevalencia vizsgalat
formdjaban is, amikor egy rovid idészakot jeloliink ki a vizsgalat tartamanak. Kiterjedhet
az adott korhdz vagy osztaly Osszes betegére, de iranyulhat egy kivalasztott fertézésre is
[1]. Ritkabban egy konkrét beteg kontaktjainak felderitése is lehet a célja, amely
betegség nemcsak korhazi eredetii, hanem behurcolt fertdzo betegség is lehet.

A HCAI-k koérokozoiként egyre nagyobb gondot jelentenek a probléma baktériumok.
Ezen korokozok kozé a nehezen kimutathatd, azonosithatdo és kezelhetd korokozok
tartoznak [2]. Az 1974-83. k6z6tt zajlo ,,Study on the Efficacy of Nosocomial Infection
Control” (SENIC) programban tobb mint 4000 korhaz vett részt. A legfontosabb
megallapitasa az volt, hogy a HCAI-k kb. 30 %-a megelézheté ¢és ez a megel6zés a
legjobb modszer a szamuk csokkentésére. Ez azonban folyamatos surveillance
tevékenységet igényel, jol képzett infekcidokontroll szakemberek bevonasaval. A program
ideje alatt kb. 750.000 HCAI-t sikeriilt megel6zni, ami az akkori arakon 1 milliard dollar
megtakaritdsat jelentette csak az Amerikai Egyesiilt Allamokban [3]. Hazankban 1988-

ban k6zo6lték az els6 ilyen témaju cikket [4].

Alkalmazott modszerek

A korhazhigiénés munkank soran alkalmazott mikrobioldgiai lelet alapt
surveillance alapjan a Bacs-Kiskun Megyei Korhdzban az aldbbi probléma
baktériumokrol gyijtiink adatokat: 1996-t61 methicillin rezisztens Staphylococcus aureus
(MRSA), 2005-t61 széles spektrumt béta-laktamaz termelé Enterobacteriaceae (ESBL),
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2006-tol a multirezisztens Pseudomonas aeruginosa (MPAE), 2010-t61 a multirezisztens
Acinetobacter baumannii (MACI), 2012-t61 a karbapenem rezisztens Enterobacteriaceae
(CRE), 2013-t61 a vancomycin rezisztens Enterococcus faecalis (VRE), 2014 ota
karbapenemaz termelé Enterobacteriaceae (CPE). A rendelkezésre allé dokumentacio
alapjan, a megjelolt idépontok a koérokozoknak az intézményilinkben torténd elsd
megjelenés idejét jelzik. Az emlitettek Gsszefoglaléan multirezisztens kérokozd (MRK)
néven is ismertek. Ezen baktériumok mellett mindenképpen figyelmet érdemel még a
Clostridium difficile (CD) és az altala okozott Clostridium difficile infekcié (CDI) is,
melyrdl 2008 ota vannak adataink.

Surveillance tevékenységiink sikerét nagymértékben befolyasolja a levett mikrobiologiai
mintak szdma.

A fenti koérokozdval kolonizalt vagy fertdzott beteg azonositd adatain tul, a mintat
bekiildé osztaly, a minta tipusa, kolonizacio vagy infekcid ténye, ill. a behurcolt vagy
HCAI diagnézis szerinti besorolas minden eSetben rogzitésre keriilt.

A vizsgélt 19 év adataibdl deszkriptiv statisztikai elemzést végeztiink.

Modszerek

Vizsgalatunk sordn az alabbiakat végeztiik el:

- az adott tipust MRK intézményiinkben torténd elsé megjelenésétdl kezdve az
esetszamok nyomon kdvetése;

- abehurcolt és HCAI esetek elkiilonitése;

- akolonizacios és infekcios esetszamok feltarasa;

- az adott MRK-ra jellemz6 minta tipusok és osztalyok meghatarozasa;

- az ujonnan megjelend korokozok alapjan a sziikséges protokollmddositasok,

betegtdjékoztatok elkészitése.

Eredmények

1996.01.01. és 2014.12.31. kozott 3445 beteg anyaga keriilt be a probléma baktérium
csoportba (I. tablazat). Gyakorisagi sorrendben: 42,1%-ban ESBL termeld Enterobac-
teriaceae, 33,2%-ban MRSA, 21,0%-ban CD, és 2,8%-ban MPAE. A MACI, CRE, VRE
¢s CPE eldfordulasa egyiitt 0,9% volt. 1996-ban 33 MRK (ekkor még csak MRSA) eset

volt, amely 2014-ben mar 559-re emelkedett, ez csaknem 17-szeres novekedés.
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A vizsgalt id6szakban 1145 MRSA eset fordult el6, a II. tablazatban és az 1. és 2. dbran
ezek megoszlasa lathato. Uj eseteknek a korhazi felvétel utan 48 6ran til jelentkezd
HCAI-kat tekintettiik; ismertnek pedig a mar nyilvantartasunkba bekeriilt, pozitiv beteget
vettiikk. Behurcolt esetként definidltuk azokat a felvételre keriilt betegeket, akik pozitiv
eredménnyel érkeztek vagy a felvételt kdvetd 48 oran beliil levett mintabol tenyészett ki
a korokozo.

Az MRSA esetében 2005 volt az elsd év, amikor az esetszam 80 f0lé emelkedett. Ebben
az évben volt a legtdbb 1j eset is, amely 60 volt az azévi 86-bol. 2002. és 2013. kozott
az esetszam tovabb emelkedett. 2013-ban volt a legmagasabb az ismert esetek szama, 33
az éves 116-bol, amely 28,4%-ot jelentett. 2014-ben az el6z6 évihez képest 17%-kal
kevesebb eset volt. Ugyanakkor ebben az évben volt a legtobb ambulans eset, 27 6:
28,1%. A 2014-ben észlelt 30 Uj eset az el6z6 évi 53-hoz képest 43%-o0s csdkkenésnek
felel meg. Az 1-es abran lathaté adatok alapjan megallapithat6, hogy tavaly az 0 és
ismert esetek szama csokkent, a behurcoltaké €s jardbetegeké viszont nodtt. Ebben ez
évben volt a legtobb behurcolt eset is (31 f6), amely 32,2%. Grafikonon dbrazolva (1.
abra) jol lathaté az Uj esetek szdmanak csokkenése és a behurcolt, ambulans betegek
szdmanak novekedése. A levett MRSA pozitiv mintak szamar6l 2005. és 2014. kozott
vannak adatok. Ezen 10 ¢év alatt 6sszesen 1874 pozitiv eredmény sziiletett. Mivel egy
betegnek tobb helyrdl is szarmazhat pozitiv eredménye, ezért a mintaszam magasabb,
mint az esetszam. Ezen adatok a mintat levevd osztaly alapjan csoportositva lathatok a
II. tablazatban. A belgyogyaszati jellegli csoportba a belgydgyaszati osztilyok, az
1deggybdgyaszat €s a borgyogyaszat keriilt. A sebészeti jellegli csoportba a sebészetet, az
idegsebészet, a traumatologiat, az ortopédiat, a szemészetet, a fiil-orr-gégészet és a
szajsebészetet soroltuk. Az intenziv kategoéridba a felndtt és a Perinatalis Intenziv
Centrum (PIC) tartozott. Mivel a Specialis rehabilitacids osztalyra gyakran keriilnek
HCAI-s betegek, ezért azt kiilon vizsgaltuk. Legtobb, 373 esetben kolonizald fléraként
jelent meg a korokozd, amely 54,5%. Az altala kivaltott gyakoribb korképek: 153
sebfert6zés (22,4%), 10 bor-, lagyrész fertdzés (1,2%) és 92 sepsis (13,5%). A 2. dbran
az 1.000 apolasi napra szamolt bentfekvd betegek incidencia adatai lathatok. A vizsgalt
idoszakban 4 jarvanyt és egy pseudojarvanyt okozott a korokozo, melyek részleteit

korabbi publikacidnkban mar kozoltiik [5.].
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Az ESBL termeld torzsek intézményi megjelenésétdl 10 év telt el, ezen id6tartam
alatt 0sszesen 1452 esetre deriilt fény (3. dbra). Az elsd esetek 2005-6s megjelenése utan
2008 ¢és 2011 kozott lassu novekedés tortént. 2012-ben ugrasszerii, hirtelen emelkedés
jelentkezett, annak ellenére, hogy jarvanyt nem észleltiink. 2011-t61 jelentds a behurcolt
esetek szama is. 2012-ben megjelentek a visszatérd, mar ismert betegek. 2014-ben
37,7%-o0s csokkenés kovetkezett be. 2005-t6] 2014-ig dsszesen 1985 db ESBL pozitiv
mintat talaltunk (III. tablazat). Leggyakarabban a belgyogyaszati jellegli osztalyokon
fordult elé ezen korokozé tipus, de jelentés volt a PIC-ben valé megjelenése is. A
bentfekvo betegek kozott 976 j eset volt, ebbdl 794 volt kolonizacid, amely 81,4%-nak
felelt meg. Hasiiregi infekcio 76 esetben (7,8%) fordult eld. A korokozé éltal okozott
korképek a kovetkezok voltak: 68 hugyuati fertdzés, 4 cholangitis, valamint 1-1
endometritis, necrotisalo enterocolitis, peritonitis €s  vaginitis. 47 esetben sepsist
diagnosztizaltak, ez 4,8%-nak felelt meg. 59 betegben mas korképekért volt felelds, pl.
decubitus fert6zés, pneumonia, sebfert6zés. A Kkitenyésztett torzsek betlirendben a
kovetkezdk voltak: Citrobacter freundii, Citrobacter amalonaticus, Esherichia coli,
Enterobacter cloacae, Klebsiella pneumoniae, Klebsiella oxytoca, Proteus mirabilis,
Serratia marcescens. Az incidencia valtozasa lathaté a 4. abran. A PIC-ben 10 év alatt
207 esetben fordult elé ESBL termeld kérokozd. Osszesen héromszor észleltiink
infectiot; 204 esetben, azaz 98,5%-ban kolonizacié fordult e€l6 (IV.tablazat). Korhazunk
Sziilészeti Osztalyan 2013.10.01. és 2014.09.30. kozott 335 édesanya széklet vagy
anorektalis torlési mintdjanak ESBL sziirésére kertilt sor a korasziilés napjan. Koziiliik
10-nél igazolodott tlinetmentes ESBL termel6 torzs hordozasa a vastagbélben; ez 2,98%-
os kolonizécios ardnynak felel meg. 2013. oktdberétél a 10 ESBL vastagbél kolonizalt
édesanya korasziilottjei nem voltak pozitivak a PIC felvételkor, ill. a bennfekvés alatt
sem valtak azza.

Az els6 MPAE torzset 2006-ban izolaltak, azdta 97 eset fordult eld; ezek megoszlasa
lathato a V. tablazatban. A 2009-2010. kozott lefagyasztott MPAE torzsek koziil 19 db-
ot (10 2009-bél és 9 2010-bdl) sikeriilt Gjra leoltani 2011-ben. Ezek fagtipizalasat
utdlagosan elvégezték az Orszagos Epidemiologiai Kézpontban, ahol a mintdk kozott
azonos fagtipusit nem talaltak. A 2006-2014. években a bentfekvo betegek korében
MPAE okozta jarvany nem volt. 126 db MPAE pozitiv mintat talaltak; a korokozot

vizeletb6l, sebvaladékbol, haemoculturabol és bronchus valadékbol izolaltak. A VI.
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tablazatban szakmacsoportok szerinti bontasban lathatéak a pozitiv mintdk. A kérokozo
a bentfekvd betegek kozott az aldbbi korképeket okozta: 4 sebfertdzés, 3 urogenitalis
tractus fert6zése, 7 sepsis, 2 also léguti fertézés, 1 cholangitis. 80 esetben kolonizalo
floraként jelent meg, ez 82,5%-nak felelt meg.

A MACI 5 éve van jelen intézményiinkben. Ezen iddszak alatt 15 beteg 33 mintajabol
tenyészett ki (VIL tablazat). Jarobetegben nem fordult eld. A 33 mintabol 22-t a felnott
Intenziv Osztilyon (66,7%) vettek le. 8 esetben okozott infectiot és 7 esetben
kolonizaciot. Az infekciok megoszlasa: 6 sepsis, 1-1 alsod 1éguti és hugyuti fertdzés. A
koérokozé az aldbbi helyekrdl tenyészett ki: bor, bronchus valadék, drain, haemocultura,
hastiri valadék, kaniil, kopet, orr, sebvaladék, torok, trachea valadék és vizelet.

CRE pozitiv eredményt 3 éve kaptunk el8szor. Osszesen 6 beteg 10 mintajabol
tenyészett ki: trachedbdl és orrbdl 1-1 alkalommal, haemoculturdbol kétszer, székletbol
hatszor. 2012-ben egy alkalommal sepsist okozott. A tobbi esetben kolonizaciot
észleltiink.

Egy alkalommal rutin dolgozoi kéztisztasdgi mintabol tenyészett ki CPE, Aeromonas
hydrophyla. A dolgozo6 panaszmentes volt, széklet szlirése CPE-re negativ eredmanyii
lett.

VRE 2013-ban egy egyetemi intézménybdl, VRE okozta sebfertdézéses eset
kapcsdn keriilt behurcolasra. Osszesen 5 beteg 10 mintajabol tenyészett ki. Ezek
megoszlasa: 2 haemocultura, 2 sebvaladék, 2 hasiiri valadék, 4 széklet. 2 osztalyon, a
feln6tt Intenziven és az Invasiv Cardiologian fordult el eddig. 2 sepsist, egyszer
sebfertdzést, valamint 2 esetben kolonizaciot okozott.

2008. és 2014. kozott 724 CDI eset fordult el6 (5. abra). 2009-ben 14, majd a
kovetkezd évben 117 eset volt, amely 836%-0s ndvekedés. 2012-t6]1 a novekedés
lelassult. 456 eset (63%) a belgyogyaszati jellegii osztalyokon fordult eld, ahol magasabb
az antibiotikum felhasznalas, mint a sebészeti jelleglicken (VIII. tablazat.) Incidencia
adatok lathatok a 6. abran. A recidivdk kovetése nehezen megvaldsithato, ha nem
torténik meg a beteg visszavétele a korhazba. 2011-ben 3, 2014-ben 19 esetben talaltunk
ilyen esetet, amelynél a valds szam biztosan magasabb. A behurcolt esetek szdma 2012-
t6l jelentds. A vizsgalt id6szakban 3 jarvany zajlott: az elsé 2012.02.29-04.14. az egyik
belgyogyaszati osztalyon, 18 beteget érintve. A 2. jarvany masik belgydgyaszati
osztalyunkon 5 betegre kiterjedve 2012.12.28-an kezd6dott és 2013.02.06-ig tartott. A 3.
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jarvany iddészaka 2014.01.03-03.16., az els6 jarvanyban mar 2 évvel kordbban érintett
belgyogyaszaton. Ekkor 24 beteget regisztraltunk. A fagtipizalasi vizsgalatok

mindhérom esetben az 027 fagtipusu torzs jelenlétét igazoltak.

Megbeszélés

A penicillin felfedezése utan atmenetileg a bakterialis fertézések jol kezelhetonek
tintek mindaddig, mig 1961-ben az elsd béta-laktamdz termel6 MRSA torzs
identifikdlasra nem keriilt. A methicillinnel szembeni rezisztencia mellé még
makrolidokkal, linkozamidokkal, aminoglikozidokkal és kinolonokkal szemben is
ellenallova valt a korokozo. [5]. Emiatt a glycopeptideket (vancomycin €s teicoplanin)
alkalmaztdk az MRSA fertézések kezelésére mindaddig, mig 1996-ban le nem irtak a
glycopeptidekre mérsékelten érzékeny Staphylococcus aureus (GISA) torzseket [6],
amelyek a vancomycin rezisztens Staphylococcus aureus (VRSA) torzsek elterjedésével
fenyegettek. Hazankban az els6 VISA torzs 2006-ban jelent meg [7].
A Dbéta-laktamazok megjelenése utdn az ESBL termelést kozolték [8.]. Ezen béta-
laktamédzok a penicillinek mellett a 3. generacidés cefalosporinokat (cefotaxime,
ceftazidime, ceftriaxone) is elbontjak. Leggyakrabban az Enterobacteriaceae csoport
tagjaiban talalhatok meg, foleg a Klebsiella pneumoniae, Escherichia coli és Proteus
mirabilis fajokban.
A Pseudomonas aeruginosa intrinsic rezisztenciaval rendelkezik az antibiotikumok
széles korével szemben: aminopenicillininek, 1. és 2. generacids, valamint a szajon at
adhato 3. generacids cepfalosporinok, trimeptoprim+sulfametoxazol és makrolidok. Ezek
mellé szerzett rezisztencia mechanizmussal ellendllova valhat a 3. generécios
parenteralis cefalosporinokkal, karbapenemekkel, fluorokinolonokkal és
aminoglikozidokkal szemben is, ezaltal MPAE-v4 vélva [9,10].
Az Acinetobacter sp. esetében az 1970-es évektdl valt ismertté, hogy a vele szemben
korabban hatdsos aminopenicillinekkel, 1., 2. és 3. generacios cefalosporinokkal, amino-
glikozidokkal, chloramphenicollal és tetracyclinekkel szemben rezisztenssé valt. Emiatt
egyre gyakrabban imipenemmel kezelték az altala okozott infekciokat, mindaddig, mig
ezen karbapenemmel szemben is megjelent ellenalld képessége [11.]. Ez is egyik oka
annak, hogy napjainkban a colistin kezelés reneszanszat éljiik.
A fokozott karbapenem felhasznalas eredményeképpen megjelentek a CRE és CPE

torzsek. Elsoként a Klebsiella pneumoniae carbapenemase (KPC) keriilt leirasra [12].
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Ezen korokozok a normadl flora karosoddsa miatt tlinetmentesen megtelepedhetnek a
betegek, hozzatartozok és dolgozok szervezetében, ahol szaporodnak, a kornyezetbe
iriilhetnek, és fertdzés forrasaul szolgalhatnak.

A Gram-pozitiv kérokozok kozé tartoz6 MRSA, VISA és VRSA torzsek jellemzden az
a CRE ¢és CPE torzsek a vastagbélben taldlhatok meg kolonizalo floraként.

Abban az esetben, ha HCAI-t hoznak létre, akkor azok altalaban sulyos, gyakran életet
veszélyeztetd infekciok, pl. pneumonia, sepsis.

A MRK-k a normal fléra karosodasa miatt tiinetmentesen megtelepedhetnek nemcsak a
betegek, de hozzatartozoik és a dolgozok szervezetében is. Ott elszaporodva, majd a
kornyezetbe keriilve fert6zés forrasaul szolgalhatnak.

Ezen probléma baktériumok eléforduldsara hajlamosit tobbek kozott a tartds, vagy
ismételt korhazi kezelés, intenziv osztalyos ellatas; a széles spektrumu antibiotikum,
steroid vagy kemoterapia; a korasziilottség, az id6s kor; a sériilt immunrendszer, a bor
folytonossdganak hidnya, az alultiplaltsdg, az 4lland6 hugyati katéter viselése
[2,3,8,9,11-121].

Az OEK a vizsgalatunkba bevont id6szak végéig (2014.december 31-ig) csak az MRSA
¢és CDI témakdrben adott ki modszertani levelet. Ezért a hazai korhazakban ezen 1idépont
elott az egyéb MRK-k iranyaba végzett sziirGvizsgalatok meglétét, vagy azok teljes
hianyat a helyi kérhazhigiénés protokollok szabalyozzak. Emiatt az egyes intézmények
adatai nem Osszehasonlithatok, mert ott, ahol nem torténik szlirdvizsgalat
természetszerlileg az esetszadm is joval kedvezdbb, mint ott, ahol azokat elvégzik.

Hazai MRK adatok az OEK felé torténd kotelezd jelentési rendszerbdl
szdrmaznak, ahova 2004. 6ta a MRSA, VRE, ESBL termeld Enterobacter spp,
Escherichia coli, Klebsiella spp., MACI, MPAE, 2011-t61 a CRE jelentend6 [14.].

Az USA MRK adatait 2013-ban a Centers for Disease Control and Prevention (CDC)
jelentette meg [15]. 2015-ben a Healthcare-assiciated Infections (HCAI) Progress
Reportban a 2 évvel korabbihoz képest a HCAI-k szamdban csdkkenést kozoltek. Ez
2008. ¢és 2013. kozott a centralis katéterhez kapcsolodo véraram fertdzés esetében 46%-
nyi, a sebfertdzések kozott ugyenezen iddszak alatt 19 %-nyi volt [16]. Novekedést, 6 %-
ot talaltak azonban 2009-2013. k6zott a hugyuti katéterhez tarsult fertdzések szadmaban.
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Ezen adatok a megfeleld antibiotikum politika és a korhazhigiénés szabalyok
betartdsanak fontossagara hivjak fel a figyelmet.
Intézményiinkben az 6sszes mikrobioldgiai minta szama 2012. 6ta nd (IX. tablazat). Az
1000 apolési napra viszonyitott HC szam ezen iddszak alatt 8,8-10,0 k6zott mozgott. Az
European Centre for Disease Prevention and Control (ECDC) altal 2011-ben kiadott
tajékoztatd szerint ez az utdbbi érték pl. Bulgaridban 7,5, Ausztridban 14,1, Irorszagban
46,7, Olaszorszagban 91,3 volt [17].
A CDC 2013-as adatai szerint az USA-ban évente a MRK-k minimum 2049442
megbetegedést és 23000 halalesetet okoznak [15].
Az egyre novekvo szamu MRK ¢és CDI jelenlétét jol jelzi kérhazunkban, hogy az ezen
mikrobak kezelésére hasznalt antibiotikumok koziil az imipenem, metronidazole,
tigecyclin, colistin DOT-ban szamitott felhasznalt mennyisége nétt 2012-2014. kozott. A
vancomycin felhasznalas a 2013-ban regisztralt csokkenés utan 2014-ben ismételten
emelkedett (X. tablazat).

Napjainkban az MRSA még mindig az egyik legfontosabb korhazi patogén [5].
Az USA-ban évente 80461 stlyos fertdzést és 11285 beteg halalat okozza a CDC adatai
alapjan [15]. 2011-2013. kozott az MRSA bacteriaemiak szamat azonban 8 %-kal tudtak
csokkenteni [16]. Intézménylinkben 2014-ben mi is az esetszamok csokkenését értiik el.
Az ESBL termeld Enterobacteriaceae csoport tagjai az USA-ban évente 26.000 fertdzést,
1.700 beteg halalat okozzak. Egy fertdzés kezelése 40.000 $ -ba keriil [15].
Az ESBL termeld korokozdk esetében a kolonizacids ardny lényegesen magasabb, mint
a MRSA esetén. A koérokozo leggyakrabban hasiiregi infekciot okoz. Korhazunkban az
eléfordulasakor alkalmazott korhazhigiénés szabalyok nem kiilonboznek az MRSA-étol.
A tlinetmentes terhesek  korasziilésének napjan  intézménylinkben  végzett
szlir@vizsgalatanak 2,98%-0s pozitivitdsa a korokozonak a lakossdg korében meglévd
elterjedtségére utalhat. A PIC részlegiinkon 2014-ben elért nagyfoku esetszdm
csokkenéshez az antibiotikum politika atgondoldsatol, ) eszkdzok beszerzésén tul, a
rendszeres oktatisokon és a kézhigiénés compliance novekedésén at vezetett az tt. Oriasi
gondot jelent, hogy nincs dekolonizacids stratégia €s a betegek felszabaditdsanak modja
nem egyértelmii. 2014. volt az els6 év, amikor a folyamatos esetszam novekedés megallt

¢és intézménylinkben csokkenést regisztraltunk.
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Az MPAE az USA-ban évente 6700 fertdézést és 440 halalesetet okoz [15]. Ezen
baktérium megjelenése miatt keriilt vissza a mindennapi haszndlatba a colistin, amelyet
korabban vesetoxicitasa miatt mar nagyon keveset hasznaltak. A korokozo 2008. ota van
jelen intézménylinkben, egyeldre nem jelentds esetszamot okozva.

A MACI az USA-ban évente 7300 fertézést és 500 beteg halalat okozza [15]. Jelenleg
koérhazunkban a korokozo a hazai és nemzetkozi adatokhoz képest is kis szamban fordul
eld. A 7. abran lathato, hogy a 2005-t6l kezd6d6 hazai nagyaranyi névekedés rank még
nem jellemzd [14]. 5 év alatt 6sszesen 15 esetiink volt.

A CRE, CPE, mint az egyik legveszélyesebb korokozok ismertek. Az ¢ esetiikben is a
koérhdzunk jarvanyiigyi helyzete egyelére kedvezd. Az Gsszesen 3 év alatt észlelt 7 eset
azonban arra hivja fel a figyelmet, hogy fel kell késziilni ezen problémara is.
Elterjedésiik elleni egyik védekezésiink, hogy a carbapenem csoportba tartozd
antibiotikumok felhasznalasat is antibiotikumterapias protokoll szabalyozza nalunk.

A VRE az USA-ban évente 20000 fertézést és 1300 beteg halalat okozza [15]. A nalunk
latott 5 eset alapjan, ha olyan intézménybdl érkezik a beteg, ahonnan mar kaptunk VRE
pozitiv beteget, felvételi VRE szlirést végziink.

Az USA-ban évente 250000 CDI fert6zést és ebbdl 14.000 halalesetet regisztraltak [15],
2011-2013 kozott azonban 10 %-os esetszam csokkenést értek el [16]. Hazankban a
bejelentésre keriilt esetszamok 2009. 6ta 1ényeges emelkedést mutatnak [18]. Nalunk
2008. 6ta van jelen a korokozo. A 2011-ben észlelt robbanasszerli novekedés, az azdta is
évente novekvd esetszamok, valamint a harom 027-es szerotipus okozta jarvany arra
hivja fel a figyelmet, hogy a koérokozo jelenleg az ESBL termelé Enterobacteriaceae
csoport utdn a masodik legnagyobb probléma.

A fentiek alapjan egyértelmii, hogy a vildgnak mindenképpen sziiksége van Uj
antibiotikumokra. A kutatasok legkorabban az MRSA ellenes hatoanyagok iranyaba
kezdddtek el, ezért vele kapcsolatban keriilt piacra a legtobb 1) szer is. Ilyen pl. az Uj
cefalosporinok koz¢é tartozd ceftaroline és ceftobiprole, a linezolid csoportba tartozd
tedizolid, a telavancin, dalbavancin és oritavancin, valamint a sejtfal szintézis gatlo
teixobactin is. Az 0j cefalosporinok a bor-lagyrész fertézésekben és pneumonidban, a
telavancin a HCAI csoporton beliili pneumonia esetében hasznalatosak [19-20.]. A

Gram-negativ MRK-k és a CD ellenes szerek kutatasa lemaradasban van. A CDI-k
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immunterdpia ¢és a vakcinacio terén is.

A vizsgalt id0szakban még csak az MRSA-ra ¢és a CDI-re volt hazdnkban
modszertani levél, de a surveillance adatok egyértelmiien igazoltak kérhazunkban egyéb
MRK-k jelenlétét is, mely indokolta ezen témakorokben sajat betegtajékoztatok,
protokollok kialakitasat. Az eredményekkel ald lehetett timasztani az intézményen beliili
uj eszkOz beszerzéseket, s emellett szlirOvizsgalatok bevezetésének sziikségességét is. Az
a tény, hogy a nagy felvevo teriilet és a mas intézményekbdl athelyezett esetek jelentés
szdma ellenére a hazankban torténd elsd kimutatas utdn intézményiinkben bizonyos
MRK-k csak évekkel késobb jelentek meg és kezdtek el terjedni, megitélésiink szerint
azt jelzi, hogy a koérhaz antibiotikum politikdja és higiénés szabdlyai €és azok betartdsa
hazai viszonylatban egyértelmiien jonak tekinthetdk.

Az MRK surveillance soran észlelt egyre novekedd esetszamok elore jelzik a
koltségek varhatdo novekedését (izolalas és antibiotikum terapia stb.) is. Emellett
felhivjak a figyelmet arra, hogy amennyiben nem lehet megoldani a betegek
dekolonizalasat, és a novekedés iiteme nem lassul, akkor hosszu tavon az izolalasi

szabalyok betartdsa szintén egyre nehezebb lesz.
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Table I. Total number of MRB cases between 1996 and 2014

MRSA | ESBL | MPAE | MACI | CRE | CPE | VRE | CD ($:§ﬁ

1996 33 0 0 0 0 0 0 0 33
1997 55 0 0 0 0 0 0 0 55
1998 15 0 0 0 0 0 0 0 15
1999 6 0 0 0 0 0 0 0 6
2000 7 0 0 0 0 0 0 0 7
2001 5 0 0 0 0 0 0 0 5
2002 26 0 0 0 0 0 0 0 26
2003 37 0 0 0 0 0 0 0 37
2004 54 0 0 0 0 0 0 0 54
2005 86 26 0 0 0 0 0 o 112
2006 86 30 5 0 0 0 0 ol 121
2007 75 21 0 0 0 0 0 0 %
2008 89 71 21 0 0 0 0 ol 190
2009 77 88 22 0 0 0 0 4 191
2010 04| 124 16 2 0 0 0 4] 250
2011 9| 165 7 1 0 0 o 117| 389
2012 89| 346 9 2 2 0 o 196 644
2013 116] 358 4 3 4 0 1| 169] 655
2014 96| 223 13 7 0 1 4| 215] 559
OTS(S)f;S/ 1145| 1452 97 15 6 1 5| 724 3445

II. tablazat A bentfekvo betegek MRSA mintainak megoszlasa szakmacsoportok szerint 2005-2014 kozott/

Table II. The distribution of the number of MRSA samples according to medical branches 2005 and 2014 (inpatient)

2005| 2006 | 2007 | 2008 | 2009 | 2010| 2011 | 2012 | 2013 | 2014 | osszes %
Belgyogya-
szati jellegli/ 63 84 75 55 48 89| 113 70 73 96| 766 40,8
Internal
Sebészeti
jellegti/ 22 20 37 50 17 27 36 28 41 44| 322 17,2
Surgical
I“T?ﬁ?V/ 11| 27| 24| 42| 11| 10| 38| 82| 51| 23| 319 171
Specialis
rehabilitacio/
. 103 34 23 55 34 51 41 39 35 52| 467 24,9
Special
rehabilitacion
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I11. tablazat A bentfekvo betegek ESBL termeld Enterobacteriaceac mintdinak megoszlasa

szakmacsoportok szerint 2005-2014 k6zott/

Table I11. The distribution of the number of ESBL producing Enterobacteriaceae samples according to
medical branches between 2005 and 2014

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Osszes| %
Belgyogyaszati
jellegti/ 15 11 21 20 60 74 83| 233| 206| 107 830|41,8
Internal
Sebészeti jellegl/ o| o| 11| 12| 25| 26| 28| 102| 115| 59| 378|191
Surgical
Feln(’tlté‘cjenz‘w 16| 6| 6| 14| 22| 21| 23| 60| 70| 84| 322|162
PIC/PIC 14 13 1 60 10 25 32 38 86 3 282 (14,2
Specidlis rehabilitdcio/ 8 1 o 9| 11| 22| 18| 42| 44| 18| 173| 87
Special rehabilitacion
IV. tablazat ESBL termeld Enterobacteriaceae altal okozott fertézések és kolonizacié megoszlasa
2005-2014 kozott/
Table IV. Diseases and colonization caused by ESBL producing Enterobacteriaceae between
2005 and 2014
2005| 2006 | 2007 | 2008 | 2009 | 2010| 2011 | 2012| 2013| 2014
Felsd 1éguti
fortéze
ertozés/ 1l o o o o o o o o o
Upper respiratory
tract infection
Enteritis/
.. 0 0 0 1 0 0 0 0 0 1
Enteritis
Kolonizacié
olonizaci6/ 7 6 1| 36| 10| 17| 28| 38| 59 2
Colonization
V4
Osszes/ 8| 6| 1| 37| 10| 17| 28| 38| 59| 3
Total
V. tablazat MPAE esetek megoszlasa 2006-2014 kozott/
Table V. The number of MPAE cases in our hospital between 2006 and 2014
2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014
Uj/New 5 0| 19| 22| 14 7 8 1 9
Behurcolt/Imperted 0 0 0 0 0 0 0 2 2
Ismert/Known 0 0 0 0 0 0 0 0 0
Jarébeteg/Outpatient 0 0 2 0 2 0 1 1 2
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VI. tablazat MPAE mintak megoszlasa szakmacsoportok szerint 2006-2014 kozott/
Table VI. The distribution of the number of MPAE samples according to medical branches between 2006
and 2014 (inpatient)

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Belgyogyaszati
jellegti/
Internal 3 0 8 4 7 2 7 0 2
Sebészeti jellegti/
Surgical 0 0 4 6 7 2 0 0 2
Intenziv/ICU 0 0 16 8 8 1 0 0 7
Specialis
rehabilitacid/
Special
rehabilitacion 6 0 3 8 3 0 0 2 10

VII. tablazat MACI estek és mintak megoszlasa 2010-2014 kozott/
Table VII. The number of MRAB cases et samples in our hospital between 2010 and 2014

2010 2011 2012 2013 2014
Esetszam/
Cases 2 1 2 3 7
Mintaszam/
Samples 2 1 2 11 17

VIII. tablazat CDI esetek megoszlasa szakmacsoportok szerint 2008-2014 kozott/

Table VIII. The distribution of the number of CDI cases according to medical branches between 2008 and

2014 (inpatient)
2008 | 2009 | 2010|2011 | 2012 | 2013 | 2014 Osszes
Belgyogyaszati jellegli 7 3 7| 90| 115] 101| 133 456
Sebészeti jellegii 2 0 1 6] 30| 21| 29 89
Felno6tt Intenziv 0 0 0 4 7 4 5 20
PIC 0 0 1 0 0 0 0 1
Specialis rehabilitacid 0 1 0 8 2 3 2 16
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Table IX. Laboratory information between 2012 and 2014

IX. tablazat Mikrobioldgiai mintavételi adatok 2012-2014 kdzott/

Ev/ Mikrobiologiai Haemoculturak Haemocultura
Year mintak szama/ szama/ szam/
Total number of Total number of 1000 apolasi nap/
microbiological blood culture sets Number of blood
samples culture sets per
1000 patient days
2012 9264 2516 9,2
2013 10208 2669 8,8
2014 10923 3039 10,0

X. tablazat Néhany MRK kezelésre hasznalt antibiotikum adatai DOT-ban intézményiinkben
2012-1014 kozott/

Table X. Data of some antibiotics used again MRB bacteria in our hospital between 2012 and 2014

(DOT)
2012 2013 2014
tigecyclin 33 20 177
colistin 50 37 180
vancomycin 1873 1618 1794
imipenem 2347 2890 3358
metronidazole 12661 16969 19444
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1.abra MRSA esetek megoszlasa 1996-2014 kozott/

Figure 1. The number of MRSA cases between 1996 and 2014
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2. abra MRSA incidencia 1000 apolasi napra szamolva 1996-2014 k6zott/

Figure 2. The incidence of MRSA per 1000 patient days between 1996 and 2014 (inpatient)
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3. dbra ESBL termel6 Enterobacteriaceae esetek megoszlasa 2005-2014 kozott/

Figure 3. The number of ESBL producing Enterobacteriaceae cases between 2005 and 2014
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4. abra ESBL termel6 Enterobacteriaceae esetek incidenciajal000 apolasi napra szamolva 2005-2014

kozott/

Figure 4. The incidence per 1000 patient days of ESBL producing Enterobacteriaceae between 2005 and

2014 (inpatient)
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5. dbra CDI esetek megoszlasa 2008-2014 kozott/

Figure 5. The number of CDI cases between 2008 and 2014
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6. abra CDI incidencia 1000 apolasi napra szamolva 2008-2014 kozott/

Figure 6. The incidence per 1000 patient days of CDI between 2008 and 2014 (
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Patyi M, Téth Zs

Széles spektrumu béta-laktamazt termelé Gram negativ korokozok eléfordulasa
Intézményiink PIC-Korasziilott Részlegén

Magyar Infekciokontroll Egyestilet XIII. Kongresszusa, Székesfehérvar 2009.06.4-6.

Absztrakt

Mig a Gram pozitiv korokozok kozott a Meticillin rezisztens Staphylococcus aureus

( MRSA) torzsek okozzak a legtobb problémat napjainkban, addig a Gram negativok
kozott a széles spektrumt béta-laktamaz (ESBL) termeldk. Ezen utébbi kérokozdk
jellemzden egészségiigyi intézményekben okoznak halmozddast, jarvanyokat.
Rezervoarjuk az emésztérendszer.

Eldadasunkban a cimben emlitett korokozok rovid jellemzése utan az intézményiink
PIC-Korasziilott Részlegén 2008. junius 01-2009. aprilis 30. kozott észlelt ESBL pozitiv
eseteket szeretnénk bemutatni. Anyagunkban Klebsiella pneumoniae, Klebsiella oxytoca,
Serratia marcescens, Esherichia coli, Enterobacter cloacae és Citrobacter freundii fordult
eld.

Az elvégzett fagtipizalasok és PFGE vizsgalatok egy Klebsiella pneumoniae torzs
korteremben 1év6 lefolyd mintabdl is. Hordozés kisziirésére az emlitett részlegen
dolgoz6 orvosok, ndvérek székletvizsgalatara is sor keriilt, ESBL-t termeld térzs
hordozaséanak iranyaba.

Minden esetben a korhaz ISO szabalyzataban foglalt multirezisztens korokozo
eléfordulasa esetén alkalmazando protokoll szerint intézkedett a Korhazhigiénés
Csoport. Kettd alkalommal kézhigiénés oktatast tartottunk az érintett osztalyon dolgozo
személyzet szdmara. A kézhigiénés gyakorlatot szaroprobaszeriien visszaellendriztiik.
Egyértelmiien megallapithato volt, hogy a nem megfeleléen végzett zarofertdtlenitések
¢és a kézhigiénés gyakorlatban meglévd hianyossagok dsszefiiggésbe hozhatdk a targyalt
koérokozok halmozodasaval.

Mindezek alapjan mi is arra a kdvetkeztetésre jutottunk, hogy nem elég jo protokollok
irni, azok betartasat rendszeresen ellenorizni kell.
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Patyi M, Varga E
Clostridium difficile terjedésének megakadalyozésara szolgald protokollunk

Magyar Infekciokontroll Egyesiilet XIV. Kongresszusa, Balatonvilagos 2010.05.27-29.

Absztrakt

Napjainkban egyre novekvd problémat jelentenek az antibiotikum terapiat kovetden
jelentkezd, Clostridium difficile toxinok altal okozott hasmenések. Mint ismeretes a
koérokozo jarvanyos formaban is terjedhet és atvitele direkt kontaktussal az ellatd
személyzet kezével gyakori. A betegség nagy valdszinliséggel hazénkban
aluldiagnosztizalt. Jarvanyos megjelenésével Eurdopaban mar tobb orszagban is
talalkoztak.
Mindezek miatt szeretnék az eldadok az intézményiikben bevezetésre kerdilt, altaluk
kidolgozott protokollt bemutatni.
Az alabbi témakoroket Oleli fel az al6adas az adott problémakorrel kapcsolatosan:

definiciok

klinikum

terapia

megel6zés

izolécio

kézhigiéne

fertStlenités

képzés

kommunikécio

az intézményben észlelt esetek szama
Az elbadas célja, hogy segitséget nyujtson mindazoknak, akik a protokollt még nem
készitettek el, de belatjak annak sziikségességét, mivel a megfontolt antibiotikum terapia
mellett a korhazhigiénés intézkedések a legfontosabbak a betegség jarvanyos méretlivé

valasara és terjedésének megakadalyozasara.
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Patyi M, Varga E
Multirezisztens korokozokra vonatkozo6 adataink 0sszesitése 1996-2009 kozott

XVI. Korhazhigiénés Anket, Galyatet6 2010.09.17-18.

Absztrakt

A mult szazad hatvanas éveinek kozepén még a szakemberekis azon az egyértelmil
véleményen voltak, hogy a fertdzo6 betegségek ¢€s a kiillonbozofertézések felszamolhatok.
Az elmult 30-40 év sajnos az ellenkezdjét bizonyitotta be. A mikrobdk antibiotikumok
irdnti rezsiztencidja vilagszerte egyre novekszik ¢és terjed. A kialakult helyzetet
sulyosbitja, hogy belathetdé idon beliill nem lesznek 1jabb hatdsmechanizmusa
antibiotikumok, viszont megjelentek a multi vagy panrezisztens torzsek. Az eldadas a
Bacs-Kiskun Megyei Onkorményzat Korhazaban 1996-t61 2009-ig dsszesiti a regisztralt
multirezisztens korokozokat. A feldolgozds sordan évenkénti, korokozonkénti és
korképenkénti bontasban ismerhetjiilk meg az adatokat. Ezeket viszonyitja a nemzetkozi
helyzethez. A korhazhigiénés Csoport kitartdo, kovetkezetes napi munkdjanak
eredményeként folyamatosan gyarapszik az adatbazis. A bemutaté megkisérliezeket az
adatokat ugy Osszerendezni, hogy sokak szdmara tartalmazzon hasznosithatd
informaciokat. Szeretné felkelteni, illetve ismételtenfelhivni a figyelmetaz egészségligyi
ellatassal Osszefliggd fertdzésekmegeldzését ¢és ellendrzésétis magaban foglald
betegbiztonsagra. Elkeriilhetetlen és sziintelen a cél: hatdsos infekciokontroll és
surveillance tevékenység milkodtetése, a nosocomalis fertdzések folyamatos nyomon
kovetése, a folyamatos adat, és informaciogylijtés az egyes baktériumok antibiotikum
rezisztencia viszonyair6l, az antibiotikumok megfontolt alkalmazasa, a felhasznalas
szabalyozéasa, a kapott informaciok visszajuttatasa az érintetteknek, oktatds, képzés,

orszagos, nemzetkdzi programokon valo részvétel.
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Patyi M, Herczeg E
Multirezsiztens Pseudomonas — Gondolkodjunk egyiitt !
Magyar Infekciokontroll Tarsasag XV. Kongresszusa, Pécs, 2011.05.26-28.

Absztakt

Hazankban is egyre nagyobb gondot okoznak a multirezisztens kérokozok, emiatt lett ez
a kongresszus egyik f6 témakare.

Az eldadok a multirezisztens Pseudomonas aeruginosa ( MPAE ) problémakdrét
szeretnék korbejarni sajat, mindennapi tapasztalataik alapjan, mivel a szerzok altal
attekintett irodalomban tobb kérdésiikre nem talaltak valaszt.

A MPAE definicidja utan bemutatjdk az intézetilkkben el6forduld ezen korokozok
kiilonb6z6 rezisztencia eredményeit. Ezt koveti feldolgozdsukban a 2006-2010. kozotti
idészakban a cimben jelzett baktérium eléforduldsa osztalyonkénti és minta szerinti
bontasban. Végiil a Bacs-Kiskun Megyei Onkormanyzat Koérhdzaban hozott higiénés
rendszabalyokat ismertetik.

Az eldadas célja, hogy pl. az aldbbi mindennapokban felmeriilé kérdésekrol
gondolkodjanak egyiitt a résztvevok:

- meddig oldhat6é meg az izolacid az adott kubatira mellett?

- a sziikséges eszkozigény okozta anyagi terheket honnan lehet még eléteremteni?

- szlikséges-e és ha igen, honnan kontakt sziirés MPAE eldforduldsa esetén?

- létezik-e és ha igen mi a dekolonizécios stratégia ezen korokozo eléfordulasakor?
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Patyi M, Székeli S, Varga E, Gera L
Multirezisztens kérokozok altal okozott nosocomialis infekciok a Traumatologiai osztaly
4 éves anyagaban

A MagyarTraumatologus Tarsasag 2012. évi Kongresszusa Eger, 2012.06.07-09.

Absztrakt

Intézménytlinkben is egyre gyakrabban fordulnak elé multirezisztens kérokozok, melyek
a traumatologiai betegeket sem kimélik.

A kongresszus kiemelt témai kozott is szereplé probléma adta az otletet arra, hogy
2008.01.01-2011.12.31. kozott a Bacs-Kiskun Megyei Koérhaz Traumatologiai és
Idegsebészeti Osztalyan fekvo betegek kozott, a Korhazhigiénés Csoport altal
dokumentalt egészségiigyi ellatashoz kotott fertdézéseket attekintsiik, dsszpontositva a
probléma baktériumokra és az altaluk kivaltott korképekre. Ezen iddszak alatt
methicillin-rezisztens Staphylococcus aureus, széles spektrumt béta-laktamazt termeld
bélbaktériumok €s multirezisztens Acinetobacter fordult eld. Intézménylink rendelkezik
a probléma kezeléséhez sziikséges protokollokkal, pl. Teenddék multirezisztens
korokozok eléfordulasa esetén, Perioperativ antibiotikum profilaxis, Antibiotikum
terapias protokollok.

Az elhuzo6do kezelési 1d6, a beteg bezsilipelésének hely igénye, az antibiotikum terapia
koltségessége €s nem utolso sorban a betegelégedettségi mutatok is alatdmasztjak a téma

fontossagat.
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Patyi M, Santha B, Sejben I, Cserni G, Gaal Z, Oberna F

Széjiiregi, szajgarati mikrosebészeti mutétek esetén felmeriilé nosocomialis infectiok és
az alkalmazott antibiotikus profilaxis retrospektiv vizsgalata

Magyar Arc-, Allcsont- és Szajsebészeti Tarsasag 16. Nemzeti Kongresszus, Visegrad,
2012.11.22-24.

Absztakt

Cél: A maxillofacialis helyreallitd mikrosebészetben alkalmazott antibiotikus profilaxis
retrospektiv, korlap alapa analizise.

Anyag és modszer: A Bécs-Kiskun Megye Kecskeméti Oktatdo Korhaz Arc-Allcsont-
Széajsebészeti és Fiil-Orr-Gégészeti Osztalyan 2007.01.09. és 2011.01.31. kozott 108
beteget operaltunk mikrosebészeti szovetatiiltetéssel. A betegek korlapban és lazlapon
rogzitett adatait elemeztiik. A primer és salvage miitétek eredményeit kettds T-probaval
¢és Fischer exakt valoszintiségi teszttel értékeltiik.

Eredmények: A leggyakrabban alkalmazott cefotaxin + metronidazole kombinacioval a
profilaktikus antibiotikus terapia median értéke 8,3 +/- 5,2 nap volt. A tiszta—contaminalt
csoportban 8 betegnél (7,5 %) észleltiink miitéti infekciot. A primer és salvage miitéti
csoport kozott statisztikailag szignifikans eltérést nem talaltunk.

Kovetkeztetések: A gyakorlatunkban alkalmazott perioperativ antibiotikus profilaxis
megfeleldnek bizonyult, ezért alkalmazéasat a maxillofacialis mikrosebészetben ajanljuk.
Az antibiotikus rezisztencia kialakulasanak elkeriilése, a kezelési koltségek csokkentése

céljabol, ugy tlinik, hogy a kezelés hosszat 3 napra csokkenthet;jiik.
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Patyi M, Herczeg E
Multirezisztens korokozokkal kapcsolatos betegtdjékoztatok intézményiinkben

Korhéazhigiénés Ankét, Herceghalom, 2014.10.02-04.

Absztrakt

Az egyre szaporodd multirezsiztens koérokozok (MRK) egyre nagyobb betegcsoportot
érintenek. Ezen paciensekben és kezeld orvosaikban természetesen felmeriild igény,
hogy az intézményi protokollok kozott konnyen elérhetd, a leggyakoribb kérdésekre
érthetd valaszt ad6, tudomdnyosan alatamasztott Dbetegtajékoztatok alljanak
rendelkezésre. Mivel a jelenleg hazakban a meglévé Methicillin Rezisztens
Staphylococcus aureus (MRSA) ¢és Clostridium difficile témakban kiadott modszertani
leveleken kiviil kozponti betegtajékoztatd dokumentumok nem allnak rendelkezésre,
koérhazunkban az aldbbi témakban sajat betegtajékoztatok kidolgozasara keriilt sor az
alabbi témakorokben:

- széles spektrumu béta - laktaméaz (ESBL) termeld korokozok - fekvo beteg

- széles spektrumt béta - laktamaz (ESBL) termel6 korokozok — jard beteg

- vancomycin rezisztens Enterococcus (VRE)

- Multirezisztens Acinetobacter (MACI)

Ezen szakmai anyagok bemutatasa a célja eldadasunknak, mellyel remélhetéleg hasonlo

gondokkal kiizdd kollégainknak tudnank segiteni.



