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Introduction

According to the Luxembourg declaration on patient safety, access to high-quality healthcare is
a key human right that is recognized and valued by the European Union (EU), and also by its
institutions and citizens [1]. Healthcare-associated infections (HAIs), also termed nosocomial
infections, are complications of healthcare provision that contribute to increased patient
morbidity and mortality [2]. HAIs lead to increased healthcare costs for patients, their insurers
and hospitals, due to unanticipated duration of hospital stay and associated treatment. There is
also a psychological burden placed on patients, their carers, and their families, in addition to
opportunity costs arising from patients and their carers’ inability to work, attend school, etc.,

while hospital capacity impacts the efficiency of healthcare [3].

In England alone, over 6% of hospital patients acquire an infection during their hospital stay (i.e.
not present at the time of admission) with projected costs to the National Health Service reaching
nearly £1 billion annually [4]. Internationally, 5—10% of patients admitted to acute care hospitals
in developed countries will acquire an infection, while the rate for developing countries can
exceed 25% [4]. According to the estimation of Stone et al., in the USA about two million
patients are involved annually by HAI, of whom approximately 90.000 die [5]. This corresponds
with the data gathered by Walker et al. stating that in 2014 an estimated 2 million patients will
acquire an infection during their hospital stay that might have been easily prevented [6]. Also
the numbers are not showing much improvement in the consequence of HAI since Klevens et al.
years before Stone estimated and published the burden of HAI on pateins’ lifespan accounting
for approximately 100.000 deaths annually [7]. In the EU, based upon the data of the European
Centre for Disease Prevention and Control (ECDC), approximately 4.1 million patients in acute
care facilities acquire a HAI annually, with the number of deaths directly related to HAI
estimated to be at least 37.000 [8].

Thus HAIs pose a serious public health issue and not only have adverse effect on patients’ health,
but also place a significant economic burden on an already taxed healthcare system [9-10]. In
order to prevent the formation of HAIs and reduce occupational health hazards in healthcare
facilities, the utilisation of standard precautions (SPs) is mandatory. SPs are motivated by the
principal that all patients are potentially infectious, and therefore precautions should be used to
manage risk. SPs guidelines contain several protective measures such as hand hygiene (HH)

procedures; the use of protective barriers, e.g.: gloves, masks, and goggles; appropriate handling
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and disposal of sharps and other contaminated or infectious waste; and furthermore, the use of
aseptic techniques [11]. Although not all HAIs are preventable [12], HH is considered to be the
most effective way of preventing microbial transmission and to reduce the spread of
antimicrobial resistant bacteria [13]. Studies are revealing negative correlations between the HH
of healthcare workers (HCWs) and HAIs, estimating that HCWs’ correct hand sanitation could
prevent up to 50% of HAIs [4]. Since Ignaz Semmelweis demonstrated dramatic reductions in
puerperal sepsis after instituting a disinfectant hand-washing regimen in 1847, HH has been
known to reduce HAIs and is recommended by the Centers for Disease Control and Prevention
(CDC) as the single most effective method of preventing the spread of nosocomial infections
[14]. Aiming to reduce both HAIs and to decrease the spread of antimicrobial resistance, the
World Health Organization (WHO) World Alliance of Patient Safety launched the first Global
Patient Safety Challenge in October 2005 under the banner, ‘Clean Care is Safer Care’. A major
element of the challenge is the development of new, evidence-based guidelines for the promotion
of HH in healthcare. Given the growing evidence it became obvious that preventing the spread
of infection requires performing HH properly and at key moments during patient care as the
critical preventive measure [15].

After the introductions of international HH campaigns and guidelines [16], the Hungarian
guideline was launched in 2009 [17], which recommends the proper surgical skin scrubbing
technique and other important HH rules, such as the indications, when and how should HH be
performed. The “5 moments of Hand Hygiene” protocol describes five fundamental indications
to when should HH performed (Figure 1.). Simultaneously “How to rub” protocol was formed

to demonstrate the essential hand cleaning technique (Figure 2.).
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Your 5 Moments
for Hand Hygiene

7@, World Health Patient Safety SAVE LIVES
\ %2 Organization A Work! Atancn or SaterHoaMh G Clean Your Hands

Figure 1. The 5 moments of Hand Hygiene



How to Handrub?

RUB HANDS FOR HAND HYGIENE! WASH HANDS WHEN VISIBLY SOILED
@ Duration of the entire procedure: 20-30 soconds

o g0 8

Apply a paimful of the product In a cupped hand, covering all surfaces; Rub hands palm to palm;

ARG

Palm to paim with fingers interfaced; Backs of fingers to opposing palms
with fingers interiockod;

8

* e

Rotational rubbing of left thumb Rotational rubbing, backwards and Onco dry, your hands are safe,
clasped in right paim and vico vorsa; forwards with claspod fingers of right
hand in left palm and vice versa;

&% World Health Patient Safety SAVE LIVES

T Organization | s s s o Ciean Your Hands

Figure 2. Protocol for demonstrating the essential hand cleaning technique.
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Hand-washing and hand disinfection with alcohol-based hand rubs (AHRs) removes
microrganisms effectively, and is the reference standard for effective HH. Although the
mentioned procedures are quite simple and easily accomplishable, HH compliance remains low
among HCWs, with reported adherence rates ranging from 20% to 50% [18-19]. This was
confirmed by Pittet et al. stating that most HCWs practice HH less than half as often as they
should [20]. These data are in accordance with the findings of the WHO [16]. Still today, despite
being aware of the prevalence of HAIs, HCWs’ compliance remains suboptimal, therefore it is
highly important to continuously monitor this problem and improve compliance, possibly
leading to increased number of HH events. Besides monitoring HCWs compliance, emphasis
should be put on proper education for all students in related to healthcare studies or teaching
programs in order to eliminate inadequate compliance before it even develops in the younger
generation. This is a highly relevant issue since students learning to become nurses perform
various nursing tasks and procedures to a large number of patients during their clinical practice,
requiring extensive patient contact. It is crucial that they learn and practice correct HH to develop
a good compliance in order to prevent HAIs. Monitoring the adherence to HH guidelines has
become inculcated into the standard expectations and requirements of a majority of hospitals in
the world, and data on rates of HH are routinely reported to administrative groups and infection
control (1C) or quality monitoring committees [21]. Ultimately, the goal of any monitoring is to
improve performance. In Hungary, IC practitioners regularly measure the HCWs’s HH
compliance in all healthcare facilities and forward the data to the National Center for

Epidemiology.

To increase HH compliance among HCWs, direct observation combined with feedback data has
been described as the best way to convince staff of the need for improvement and motivate them
to achieve and sustain best practice targets [13]. In the literature ‘direct participant observation’
is considered the gold standard in measuring HH compliance [22], but it has several drawbacks.
The limitations of this supervision technique are the following: the observation is time and
resource intensive, also when interpreting findings, the Hawthorne effect and the potential for
bias must be considered. The Hawthorne effect means that when the observer enters the patient
room or the HCW is aware of the fact that he is being watched, compliance may be overestimated
because of the change in HCW behaviour when being observed. Last but not least, direct
observation is often not performed in a standardized way, making interhospital comparison
difficult. Ensuring the comparability of results depends, to a great degree, on the types of

observer, the level and type of training that the observers receive, the duration of observation
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periods, and the number of HH opportunities observed [13, 23]. Given these limitations, there is
considerable interest in new technologies for audit and feedback of HH compliance, including
electronic and video monitoring systems [24]. These new systems vary widely, ranging from
simple systems that track only the number of times that soap or hand sanitizer is dispensed to
complex systems that integrate information on the timing of HH dispensing events and the
location of the HCW in order to provide an estimate of HH compliance [24]. Video monitoring
means continuous monitoring of the patient environment via a video camera, with human
reviewers assessing compliance. The advantage of both systems are their ability to monitor HH
on a continuous basis, allow measurement of compliance and even feedback at the individual

level.

Measuring AHR consumption for HH performance is a simple way to be able to describe and
calculate the frequency of HH actions and also to compare them between units or hospitals [25].
Good correlations have been found in studies between AHR consumption and HH compliance
rates, and also between AHR consumption and HAI reduction [26-27].

AHR consumption is calculated and reflected on 1000 patient days, which represents a standard
population and time period for interpretation of the usage. From this value we can easily calculate
how many times were HH performed at one patient during 24 hours [17, 28]. This data does not
contain the amount of used surgical hand scrubs. In Hungary, the national average of AHR
consumption has improved in all healthcare facilities due to national HH campaign (from an
average 7L/1000 patient days in 2011-2012 to 9.9L/1000 patient days in 2015) [29]. Despite the
above mentioned increase in AHR consumption, compliance still cannot be deemed acceptable.
As listed by Davis and colleagues, barriers to correct HH practices include forgetfulness, lack of
knowledge about expected standards, low priority, time constraints and inaccessible HH supplies
[4]. IC professionals must analyse each system or workflow at the wards in order to identify

critical points in patient care. This is also recommended by Song et al. [30] (Figure 3.).
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There are further factors which can reduce the pace of improvements in HH compliance despite
all efforts, i.e. differences in gender [31], differences between doctors and nurses [32], when
working at intensive care unit (ICU) [33], working on weekdays or on weekend [26] and also
time limit [34]. Regarding the difference between doctors and nurses, the findings are
controversial. Similar to many studies in the literature [35-36], compliance with HH among
nurses was reported to be better than doctors by Karaaslan et al. [37]. These results contradict
the findings of Song et al. stating that when compared with physicians, nursing staff consistently
had lower HH compliance rates and lower improvement rates [30]. Interestingly, despite
continued efforts from infection prevention teams, hospital systems across the United States
continue to struggle with HH participation, with a reported national compliance rate of <50% [6,
38].

It is important to note that findings gathered from surveys and questionnaires on HH practice of
HCWs often shed light to the existence of behaviours or attitudes, which are originated from
inadequate knowledge in this topic. Such behaviours are clearly not a consequence of
indiscipline but a misconception based on faulty information and lack of knowledge or previous
erroneous beliefs. Improving HH compliance and sustaining a positive behavioural change
remains a significant challenge, given the complexities of the healthcare environment and the
difficulty of changing behaviour [15].

Besides the fact that the level of HH is not perfect among HCWs partly due to misbeliefs or
deficient information and partly due to their inadequate compliance originating from multiple
factors, the occurrence of multi-drug-resistant (MDR) bacteria is even aggravating the situation
since the handborne route is of critical importance in nosocomial cross-infections.

The appearance of MDR bacteria is a major concern among medical care providers all over the
world [39-41]. MDR Gram-negative bacterial infections have become prevalent already in some
European countries. Moreover, increased use of broad-spectrum antimicrobial agents selects
organisms with resistance and, by increasing their numbers, increases their chance of spread
[42]. Of these, extended-spectrum beta-lactamase (ESBL)-producing Gram-negative bacteria are
especially problematic, as they are becoming increasingly resistant [43—-44]. The group of ESBL-
producing bacteria typically includes Escherichia coli, Enterobacter cloaceae and Klebsiella
pneumoniae. Once involved in HAI, the situation can become quite dangerous.

Nosocomial infections are one of the leading causes of mortality and morbidity in the neonatal

intensive care unit (NICU) [14].The young patients’ low level passively acquired antibodies,
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along with the diminished functional capacity of many components of the immune system,
thinness and poor keratinization of skin, colonisation of mucous membranes and skin with
endemic microorganisms present in the NICU, exposure to antibiotics, frequently insufficient
gastrointestinal feeding and insufficient supply of mother’s milk, invasive procedures and the
frequent contacts with HCWs, expose these newborns to high risk of infection [45]. Neonatal
nosocomial infections are late-onset infections (appearing after the first 72 h of life) in
hospitalised infants. Based upon the data provided by Edwards [46] and Adams-Chapman et al.
[47] the incidence of infections (7-24.5%) at the NICUs depends on environmental factors and
on differences in clinical practice.

The above mentioned ESBL-producing bacteria are highly dangerous to neonates, especially
low-birthweight preterm infants, and their nosocomial persistence may lead to prolonged
hospital stay, higher mortality and growing costs [43, 48-49]. Gram-negative organisms account
for 18 to 31.2% of infections at the NICU. Therefore, their increasing presence is a significant
risk factor in NICU, which must be dealt with [50-51].

The NICU of the Department of Paediatrics at the University of Szeged at the time of the study
was a 17-bed tertiary care centre, with annual admissions of 210-250 newborns with the most
severe perinatal conditions from the Southeast region of Hungary (with a population of almost
1.5 million). At this unit, the first ESBL-producing infection was detected in 2002. By 2008,
ESBL-producing bacteria became standard nosocomial bacteria, and a total eradication was
never achieved. The problem became critical in the second half of 2011, when more than half of
the neonates on the ward were colonised, which called for immediate intervention. In the
following | would like to describe a complex, multitask infection control (IC) project
highlighting the period January 2011-September 2012, which finally led to successful IC
management at our NICU.

Aims

l. Reaching a significant increase in the number of HH events in case of HCWs at the
NICU by implementing a multimodal strategy.

Il. Reducing the number of future infections and colonisations by identifying and
subsequently eliminating all potential sources of infection.

1. Implementing non-invasive treatments at the ward which would possibly lead to the
reduction of device-related infections.

IV.  Assessing the current knowledge of nurse students on HH in order to identify

potential factors related to future insufficient HH compliance.
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Methods

As a consequence of the spread of ESBL-producing bacteria, a specific IC task force was formed,
with representatives from the NICU, the Institute of Clinical Microbiology and the IC Unit. The
group met weekly to discuss the situation. A three-step complex management plan was devised
in September 2011, which involved retrospective data analysis aimed at identifying risk factors,
education of staff and introduction of new hygienic measures based on the retrospective analysis,
and a follow-up phase. We conducted the retrospective study from January 2011 to September
2011 and the prospective study from January 2012 to September 2012. Between the two periods
we allowed the staff three months to become accustomed to the new protocols and strategies
introduced. Patient-days/month [52] were calculated by the electronic patient documentation
system (eMedSolution® by T-Systems Hungary Ltd, Budapest), which provides up-to-date data

and automatically generates statistical information upon the user’s request.

Retrospective Analysis

Data were gathered retrospectively from the January-September 2011 period regarding HH
compliance among HCWSs and ESBL colonisation/infection data among patients treated at the
NICU. HH compliance was assessed indirectly, based on the recorded use of AHR, from which
the average number of HH procedures could be estimated according to the WHO Guidelines on
Hand Hygiene in Health Care [53].

Indirect HH compliance, which refers to the number of HH procedures performed in the case of
one patient during one day at hospital, was calculated as follow: the quantity of HH liquid (total
millilitres) supplied to the clinic per month was checked. At the end of the month the quantity of
HH liquid remaining in the dispensers was evaluated (dispensers were marked at the level of
remaining product at the end of the month). This way we managed to count the monthly
consumption of AHR. This amount was divided by 3mL, because our dispensers provide 3mL
AHR with each hit. According to multiple studies 3mL of AHR is adequate to insure proper HH
[54-55] for the user. This calculated number is an indirect measure of the number of HH
procedures performed. This was further divided by patient-days regarding the same month,
which is continuously generated by software (eMedSolution®) at our facility. With this formula
we are able to calculate the number of HH procedures performed in the case of one patient during
one patient-day at hospital. According to our observations these dispensers are only used by staff,

so the number of visitors does not cause a distortion in the results. Patient files were surveyed
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for microbiological documentation, in an attempt to determine the types of ESBL-producing

bacteria on the ward, and the findings were recorded.

Preventive Measures and Prospective Analysis

Based on the findings of the retrospective phase, a number of preventive measures were
introduced in the October—December 2011 period.

First of all, in September 2011, the intubation, surfactant therapy and extubation (INSURE)
protocol was introduced [56]. With INSURE, the mechanical ventilation time can be reduced,
which helps reduce the number of ventilation-associated infections. Monthly mechanical
ventilation days/ ventilated patient numbers were calculated from data acquired from the medical
software database (eMedSolution® by T-Systems Hungary Ltd, Budapest).

The antibiotic protocol was also modified. On admission, blood culture and gastric aspirate were
collected from each new patient. Ampicillin or a combination of ampicillin and tobramycin was
started as primary antibiotic therapy, but the administration of these antibiotics was stopped after
48 hours if the cultures taken on admission proved to be negative and the inflammatory markers
were also negative. Similarly, if surface cultures were positive without an elevation of
inflammatory markers (i.e. C-reactive protein <10 mg/dL and procalcitonin <10 ng/mL at the
age of 24 hours) and the patient did not show clinical signs of infection, positive surface cultures
were considered as colonisation and the course of antibiotics was discontinued [57]. If late onset
sepsis was suspected, the choice of antibiotics was changed. Third-generation cephalosporines
and a combination of amoxicillin and clavulinate, which are reported to be the strongest inducers
of ESBL-production [58], were banned from the ward. In suspected cases of Gram-negative
sepsis, meropenem was administered. If there was a predisposition to Gram-positive sepsis (e.g.
central venous line inserted), vancomycin was also started and the therapy was changed
according to the results of the blood culture. Progressive feeding was started within the first two
hours after admission. The neonates received their own mother’s breast milk through a gastric
tube, if available. If not, premature and neonatal formulae were administered. Probiotics

containing both Bifidobacteria and Lactobacilli were also provided.

As a new preventive measure the neonates were bathed every four days, which is in accordance
with the latest guidelines [59-60]. Immersion baths were stopped. This was important because
the risk of infection by biofilm-forming bacteria (i.e. on the surface of the basin or in the

waterlines) could thus be reduced [61-62].
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Due to the potential risk of cross-infection with ESBL-producing Klebsiella pneumoniae
transferred via the hands of HCWs at the NICU [63] our team has put great emphasize on proper
HH. HH training was a central step in the complex intervention. Multiple education sessions
were provided for all staff, including video-assisted instruction and hands-on practice.

Disinfected hands were also examined under UV light to ascertain efficacy (Figure 4).

Figure 4. Evaluation of hand hygiene technique with a software based UV lamp (Hand in
Scan® Semmelweis Scanner). The area remained untreated is presented in red.
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The data collected in the retrospective phase were shared with the staff and information posters
were placed at the NICU (Figure 5 and 6). The aim was to draw attention to the growing problem
of ESBL-producing bacteria in the ward so as to enhance compliance with the IC and prevention

protocol [64].

Magyarorszagon évente
legalabb 1000 beteg
hal meg
egészségligyi ellatassal
Osszefiiggd ferté6zésben!

A megelézés lehetésége
a mi keziinkben van!

Figure 5. Hand hygiene poster, which was placed in the nurses’ room.

The poster says the following: “Almost 1000 patients die due to
healthcare-associated infections! The possibility of prevention is in our
hands!”



16

Tudja-e On, hogy a
kezével tobb, mint 100
féle baktériumfajt tud
terjeszteni!

Ez csak
kézfertétlenitéssel
elézhet6 meg!

A beteg érintése elétt és
utan mi mindig kezet
fertétlenitiink!

Figure 6. Hand hygiene poster, which was placed near the infant incubators.

The poster says the following: “Do you know, that hundreds of germs can be
spread via your hands? This can be prevented by hand sanitizing. We use
alcohol-based hand rub before and after touching a patient!”
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In order to identify potential reservoirs and risk factors, environmental screening was performed
and samples were taken from various surfaces. ESBL-producing bacteria were first detected in
these samples in October 2011. Multiple surfaces and areas were colonised, including in the
wash basins and taps and a tray used for drying dishes in the nurses’ room. Previously,
Pseudomonas aeruginosa was detected from samples taken from these taps and wash basins. As
part of the preventive intervention, samples were taken more frequently (every second month

instead of semiannually).

New filters were used on taps and the sinks were regularly dismounted and disinfected, while
the staff was instructed that hand-washing with soap and water should be done as far as possible
at the wash basins outside the hospital rooms. This was important since germs may be emitted
as aerosols from the siphon traps into the ambient air during water drainage [65]. Additionally,
new AHR dispensers were placed in the ward wherever healthcare procedures are performed.
The quality of cleaning was also evaluated and monitored. In this specific ward the cleaning staff
is only allowed to perform cleaning on “non-critical surfaces” (e.g. floor, walls, wash basins),
Whereas the “critical surfaces” (e.g. therapeutic devices, infant incubator, respiratory devices)
are cleaned by the nurses responsible for the care of a particular neonate. The term “critical
surface” in this context refers to surfaces which are highly important in terms of the potential
spread of HAIs. The cleaning of these surfaces is performed multiple times a day according to a

more frequent schedule (twice per shift, instead of once per shift).

In order to stop the spread of ESBL-producing bacteria, patients were screened for these on
admission, and if the patient presented symptoms of infection at any time during treatment,
multiple samples were taken (rectal swab, blood, urine and nasopharyngeal swab). Samples were
collected from every patient in contact with an infected patient. Rectal swabs were performed on
all neonates not only on admission, but also every other week thereafter. Once colonisation or
infection was detected, contact precautions were implemented and maintained throughout the
hospital stay. Furthermore, colonised and non-colonised babies were nursed separately by
individual nurses. Since the ward contains separated boxes for the treatment of the patients, it
was easy to implement the separated nursing.

So as to monitor the efficacy of our interventions, the number of newly infected and newly
colonised patients, monthly costs of antibiotics and monthly mechanical ventilation days were
analysed throughout the prospective period and compared with the data derived from the

retrospective interval.
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Microbiological Analysis

Identification of isolates was carried out with the conventional biochemical identifications and
VITEK GN (bioM¢érieux, France). Antibiotic susceptibility testing to different antibiotics was
performed with a disk diffusion method in line with the CLSI EUCAST recommendation. If
necessary, antibiotic MIC value was determined with gradient MIC test strips (Liofilchem,
Roseto, Italy), and the results were evaluated according to the EUCAST guidelines [66]. The
putative production of an ESBL was detected with the ESBL Detection Set (MAST Diagnostica,
Reinfeld, Germany) or the modified double-disk synergy test using ceftazidime (30ug),
cefotaxime (30ug), aztreonam (30pg) and cefepime (30pug) disks opposite an amoxicillin
(20mg)/clavulanic acid (10 mg) disk. The blacrx-m, blasnv genes were detected and characterised
as described previously (ESBL-PCR) [67]. Genetic relationships between Klebsiella
pneumoniae and Enterobacter cloacae isolates were investigated with the pulsed field
electrophoresis method (PFGE) using Xbal restriction endonuclease according to the
standardized PulseNet protocol [68]. Results were interpreted and pulsotypes were assigned in
line with the criteria set by Tenover et al. [69]. The selected K. pneumoniae blood isolate was

subjected to multilocus sequence typing (MLST) according to Diancourt et al. [70].

Statistical Analyses

The Mann-Whitney U-test, Wilcoxon- test, and Student’s t-test were used, as appropriate. Level
of significance was set at p<0.05. Statistical analyses were performed with SPSS 19 (IBM Corp.,
Armonk, NY).

Knowledge Survey for Students

Also within the mentioned retrospective period, simultaneously with the multitask IC
intervention at the NICU, knowledge assessment was performed via a questionnaire on HH
among nurse students. The students who participated in the assessment were already involved in
patient care during their practice, therefore they hold the possibility of spreading pathogens in
the healthcare environment. The questionnaire aimed to assess the basic knowledge regarding
HH among the participating students attending at higher and lower educational courses. These
students had active gradual student status in the 2011-2012 autumn semester either at the Faculty
of Health Science and Social Studies in the BSc Nursing and Patient Care nursing specialization

program (college students) or at the Secondary VVocational School (certification course students).
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All together 126 questionnaires could be evaluated. All of the participating students have already
attended at practices at healthcare facilities by the time of our knowledge survey. The participants
were selected in a non-randomized manner, namely the students who were present on the specific
day when the IC unit visited the Faculty and Secondary Vocational School and agreed to fill in
the questionnaire were included in the study. This meant a total of 48 college students and 78
certification course students). The questions were gathered from the ,,Hand Hygiene Self-
Assessment Framework 2010” and the ,,Hand Hygiene Knowledge Questionnaire for Health-
Care Workers” published by the WHO and were mixed with our own questions. Both above
mentioned official questionnaires are available on the webpage of the WHO. A total of 20 points
could be reached on the questionnaire with each good answer giving one point. The questions
which were adapted from the two WHO questionnaires are related to the following topics:

- Assessment of knowledge on HH

- Knowledge regarding the potential materials and tools to clean hands and their usage
- Preventive measures against nosocomial infections

- HH promoting techniques

Our own questions aiming to supplement the WHO questions:

- Questions dealing with compliance

- Questions dealing with everyday HH practice
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Results

Compared to the retrospective period, in the prospective period the average number of patient-
days decreased from 343.72 days per month to 292.44 days per months, though this difference
is not significant (p=0.058). In the prospective period a significant reduction was observed both
in the number of colonised (from 72/188 to 26/167; p=0.029) and infected patients (from 9/188
to 3/167; p=0.033) when compared to the retrospective examination interval. It is worth
mentioning that in the retrospective period five infected patients died, while no deaths occurred

after the introduction of the new measures.

The number of invasive mechanical ventilation days per patient care days was also decreased

significantly, almost by 50% (Table I).

Table I. Descriptive statistics of the study parameters from the two examined periods.

2011 January— 2012 January—
Variables September September
Retrospective period Prospective period
Patient day /month 324.50 (306.00-403.5) 296.00 (175.50-376.50)
Admitted patients/month 22 (14-28) 19 (15-22)
ESBL colonised patients 7 (1-15) 2 (0-8)*
ESBL nosocomial infected patients 2 (0-4) 0 (0-1)*
ABHR consumption/L 26.5 (19.5-34.5) 32.5(23.0-46.4)*
Monthly mechanical ventilation 9.77 (5.88-18.11) 5.00 (3.24-8.88)**
days / ventilated patients
Performed hand 27.39 (17.22-31.08) 39.17 (33.28-44.07)***
hygiene/patient/day [average] [26,02] [33,6]

Values are given as median (minimum-maximum). The significance of the given parameter

between the two periods is indicated at: *p<0.05; **p<0.01; ***p<0.001
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There was no statistically significant difference between the two examination phases in terms of
the cost of antibiotic consumption related to patient-days (from 7.5 euros/patient-day to 6.3 euros
/patient-day, p=0.519).

Regarding the samples taken from the ESBL-positive patients, during the whole interval, 26 out
of 29 Klebsiella pneumoniae isolates exhibited pulsotype Z, and the remaining three isolated
were of the KP083, KP085 and L pulsotypes. The pulsotype Z isolate belonged to sequence type
525 and harboured the blactx-m-15 ESBL gene. As for the 25 Enterobacter cloacae isolates
studied, 23 belonged to blaswv-bearing pulsotype EbC052, one to EbC054 and another to
EbCO038.

170 environmental swab samples were taken during the intervention period (October to
December 2011). These samples were collected from 107 critical and 63 non-critical surfaces.
25 out of 107 critical and 14 out of 63 non critical surface samples were culture positive,
respectively, thus highlighting inadequately cleaned areas. Of these samples, a few were taken
from a wash basin, three taps, a common warming bath for feeding bottles and the dish tray in
the nurses’ room; all of these contained ESBL-producing Enterobacter cloacae, belonging to
pulsotype EbC052. In February 2012, we also took samples from HCWSs’ stool in search of
ESBL-producing bacteria and further potential sources of infection because these caregivers are
in close, direct contact with the infants. Two samples from 32 HCWs showed ESBL-producing
Escherichia coli positivity; however, no infants showed ESBL-producing Escherichia coli
positivity at the ward.

In a comparison of the two periods under examination, a significant increase can be seen in the
prospective period regarding the consumption of AHR solutions (p=0.03). In the first phase this
represented an average of 77.90 L AHR per 1000 patient-days, while in the second interval this
figure increased to 114.96 L per 1000 patient-days. Compared to the baseline data at the
beginning of the retrospective period under examination (81 infected and colonised patients out
of 188 inpatients leading to 26.18 ESBL-positive patients per 1000 patient-days), a significant
reduction can be seen in the incidence of ESBL-positive patients by the end of the prospective
phase (only 29 infected and colonised patients out of 167 inpatients leading to 11.01 positive
patients per 1000 patient-days, p=0.02), as it is clearly visible from Figure 7.

Indirect HH compliance showed a significant increase in the prospective examination period

compared to the retrospective examination period (p< 0.001) (Figure 7).
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In the retrospective phase, 26.02 HH procedures were performed on average per patient per
hospital day, and this increased to 33.6 in the prospective phase. As a result of the HH education
performed for the staff and with the useful aid of a UV lamp for supervision, the efficacy of hand
cleaning among HCWs also improved significantly. In the retrospective period, when HH
practice was examined, the nail beds and dorsal surfaces of the thumbs were usually missed
(perfect results were only achieved in 14% of the cases). During a three-week period, staff was
supplied with a UV lamp for detecting fluorescent AHR to provide them with an opportunity to
practice and evaluate their own HH technique. During the UV lamp-supported training, perfect

HH practice increased to 77%.

Regarding the knowledge test among students there was no significant difference between the
levels of correct answers between the two students groups, thus their knowledge regarding basic
HH seemed to be similar. (OR: 0.984 95%; CI: 0.954-1.016). Only 41.3 % of the students
recognised the contaminated hands as the main source of cross-infection in patient care. Only
19% of the responders identified the patient as one of the potential sources of HAIs, which is
deemed the most important source by the WHO. Fortunately 83% of the responding students are
aware of the fact HH with AHRs is more effective against pathogens than hand-washing with
soap and water. In respect to this a lot of students could give correct answer to the question
dealing with which HH technique (hand-washing with soap and water or HH with AHR) to use
in different situations (OR: 0.721 95%; CI: 0.535-0.972). On average the reached value was
60.36% (SD: 11.57%). The worst values were 30% (for 3 students), but there was one who

managed to reach 90 % with his answers.
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Discussion

IC has a remarkable historical connection with the paediatric population. Igndc Semmelweis
already found a link between HH and perinatal infection rates in the nineteenth century [71].
The aim of our intervention was to roll back colonisation and infections caused by ESBL-
producing bacteria at our NICU, and as our results suggest, we have managed to reach that aim.
Most importantly, there was a sharp decrease in the number of patients colonised and infected
with ESBL-producing bacteria after the above mentioned steps were implemented. Invasive
mechanical ventilation days were successfully reduced almost by half. This result is mostly due
to the introduction of INSURE therapy [72-73]. However, INSURE not only caused a decrease,
but also reduced the chance of ventilator-associated infections and so contributed to the drop in
late bacterial colonisations and the occurrence of late onset sepsis and thus may have contributed
to the fall in late invasive ventilatory support demand [74].

ESBL-producing Gram-negative bacteria can survive on environmental surfaces, preferably in
moist sites, for weeks; environmental decontamination is therefore a highly important issue in
ICUs [75]. In accordance to other studies [76-78], we also detected ESBL-producing bacteria
on moist surfaces and places. After an evaluation of the results and an identification of possible
sources, the usage of wash basins was minimised and the dish tray was removed permanently
from the nurses’ room. Also, the local specific warming method (i.e. that all feeding bottles were
warmed in a common warming bath) was immediately banned from the ward and the bottles
were warmed individually from that point on. As a further preventive measure, the water in these
new individual warming devices was also changed several times a day, and devices were cleaned
with disinfectant solutions after use and stored dry. This intervention caused a remarkable
reduction in the number of new ESBL-positive patients.

In the study carried out by Lin et al. the potential sources of infection at the NICU were the
gastric tubes, the incubators and the healthcare personnel [63]. Although none of the mentioned
surfaces or the care providing staff were justified as real sources of infection, with the multistep
intervention we managed to improve these fields also. The quality of cleaning critical surfaces
near the patients improved, as none of these surfaces have produced positive samples after the
introduction of the new cleaning regimen.

We also carried out faecal sampling from HCWs’ stool in search of ESBL-producing bacteria.
Although two samples from 32 HCWs exhibited ESBL-producing Escherichia coli positivity, no
infants showed positivity with this specific species at the ward. Therefore, the two positive cases

cannot be regarded as potential sources of the infection, which occurred among the infants.
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Patients in the NICU are more likely to be infected by MDR microorganisms and most of these
infections are spread by carriage of microorganisms on the HCWSs’ hands, thus outbreaks of
infections resulting from cross-transmission are frequent here [38]. This is justified by several
studies pointing out that microorganisms that cause nosocomial infection in NICU are most
commonly transmitted by the hands of physicians, nurses, physiotherapists, and other hospital
personnel [79-82].

It has been emphasized that HCWs’ compliance with HH protocols in the NICU is highly
important to limit the spread of pathogens by the hands of HCWs and thus to prevent nosocomial
infections [83]. In the process of improving HH compliance it is a key element to clarify those
essential questions in the field of HH which could either cause confusion among HCWs or they
were under the influence of anecdotal misbeliefs regarding these questions or topics, inhibiting
them from reaching adequate HH compliance. By analysing the collected questionnaires from
nurse students, knowing the possible weak points in HH from previous surveys, reviewing
current evidence in the literature in this topic, and also with the experience gathered on the field
during the direct observations and regular supervisions in practice, 10 key questions were

highlighted and discussed thoroughly:

1. Is it really true that we do not have enough time for HH in practice?

HCWs many times state that there is no time for HH due to the stressful environment and
excessive workload. Nurses also tend to say that the reason behind the inadequate HH rates is
the not enough nurses for the number of patients needing treatment, which leads to inappropriate
HH practices. According to the recommendation of the WHO, the key element of hand sanitizing
is the usage of AHRs [16].

During this the disinfectant is spread onto the hands of the individual who rubs them together till
the product dries, producing its antibacterial effect and eliminating all pathogens (approximately
within 20-30 seconds). This technique is used during patient care in every situation when the
hands are not visibly contaminated or dirty, and also before putting on or removing gloves. The
newest HH regulations and recommendations have been adapted to the raised time problem,
since the previous recommendation of at least 2 minutes of hand rubbing has been modified to
20 seconds [17]. This is in accordance with the study of Voss et al. who demonstrated that at

their ICU, the usage of disinfectant soap for HH took 17% of their total working time compared
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to the usage of AHRs for the same amount of HH events, which only took 3% of their working
time [34]. If the infection control team provides access to and education on the latest HH
guidelines, and simultaneously the HCWs adapt to these, they will have enough time to perform

HH adequately whenever necessary.

2. Do AHRs dry the hands?

According to the guideline developed by the WHO, when HCWs do patient care, they must
perform HH in the following 5 cases: before and after direct contact with patients, after having
direct contact with patients’ discharge, before performing aseptic intervention, and after having
direct contact with the surroundings of patients [16]. If the hands of HCWs are not visibly
covered with blood or discharge, then the adequate HH procedure in these cases means the usage
of AHRs. Some HCWs admit that they intentionally avoid using AHRs, since they think that no
matter which type they use, all AHRs would damage their skin. This can only happen if the
management thinks that there is no difference among AHRs, and they buy the cheapest ones,
which can lead to skin damage for some HCWs. Several studies have shown that the quality of
the used AHRs influence whether it damaged the skin or not. It is interesting to note that the
potential harmful effect on the skin is not caused by the active agent in the solution, but by the
additives (e.g.: colorant) and impurities. Products of good quality are free of these and even
contain emollients [75, 84].

If the application of AHRSs causes pain, then it is not surprising that HCWSs will try to avoid its
usage in a way that they simply wash their hands with water and soap instead of the use of AHRs.
This violation of IC regulations can pose great threat to all participants in the healthcare sector,
since in this specific case the HH event performed by the HCW will not guarantee patient safety
as hand-washing only reduces the number of bacteria and pathogens on the hand. But hand-
washing removes the emollients and moisturising factors of the skin which jeopardises the safety
of HCWs. If we list the most frequent occupational diseases among HCWs, skin diseases are in
the second place, right after musculoskeletal abnormalities [85]. 80% of occupational skin
diseases are contact dermatitis [86].

Damaged skin can get invaded and colonised by pathogens easier than intact skin [87]. In the
study of Larson et al. samples were collected from nurses’ hands on which dermatitis has
developed earlier and Staphylococcus hominis, Staphylococcus aureus, Gram-negative bacteria,
Enterococci and Candida species could be identified from the samples [88]. Therefore when

trying to choose the proper AHR, the HCWs’ individual sensitivity, should be the most
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important factor rather than the price of each product, which means the provision of those
product for the staff that their skin could tolerate the most. This is the first principle, which can
improve those HCWs’ HH compliance who use these products many times during their work
[89]. Itis advisable to keep multiple AHR products in healthcare facilities with many employees,
providing a choice for each HCW based on their own perception and sensitivity. In practice, this
is accomplished by firstly collecting the names of the already tried and preferred products from
the staff, and then competing them in order to choose the ones with the best value for money.

Professionals should encourage the management team to do so in the future.

3. Is it true that the alcohol within AHRs could reabsorb through the skin and
the airway, and even alcohol abuse may develop?

Studies dealing with this matter found no or barely traceable amount of alcohol in the blood as
a result of using AHRs, and also no accompanying symptoms were documented [90-92]. In the
study of Turner et al. it was pointed out that by the frequent use of AHRS containing 52.6%
isopropyl alcohol (in every 10 minutes for 4 hours) the collected blood samples showed 0.005-
0.18 mg/dL isopropyl alcohol levels in 9 out of 10 cases. However, in order to form a mild
intoxication, at least the level of 50 mg/dL of alcohol is necessary [91]. Also the reabsorption of
propanol is negligible, so it cannot produce acute toxic symptoms, and since the human
metabolism can rapidly process propanol, it cannot accumulate in the body. Although Brown
and his colleagues found that by the use of ethanol-containing AHRs intensively and frequently
(in their study it was 30 HH events in 1 hour), mild amount of ethanol could reabsorb through
the skin. Some amount could also be inhaled from the solution, while it had been evaporating
from the hands, in cases when the operator had been in closed places [90]. These amounts were
not enough for ethanol probes to indicate alcoholic influence during roadside surveys.
Interestingly, Kinnula et al. showed that AHRs were even safe to be used by children in
kindergarten, which could aid the prevention of viruses transmitted via hands in this specific

community [93].

4. Is HH truly responsible for the elevated Bisphenol A (BPA) levels in the
human body?

BPA is one of the chemical agents that are produced in the greatest amounts in the world, and

its hazardous effects on general health (leading to e.g. hormonal disorders, heart disease, asthma,
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obesity, etc.) are well documented. It is clear that AHRs or soaps do not contain BPA. The
misconception of linking AHRs to BPA is related to the fact that the surface of the receipts from
cash terminals, cash registers, fax machines and medical analysing machines are covered with
BPA. The study by Hormann et al. found that if AHRs were used to clean hands, and
subsequently thermal receipt paper had been held for more than 45 seconds, the penetrating
agents within the AHR solution could aid the dissolution of the BPA from the paper [94]. If this
was followed by eating with hands, BPA could get into the individual’s mouth and be reabsorbed
through the oral mucosa. This was the basis for the rumour that was spread in social media
encouraging people to not use AHRs anymore. Clearly, this reflects the complete lack of
knowledge or even the most basic understanding of HH regulations in healthcare, or even the
most fundamental regulations of basic personal hygiene. Albeit the mentioned social media
reaction is not only not evidence-based, but also a distortion of misunderstanding and lack of
knowledge, still it holds some useful information for HCWSs, namely to avoid unnecessary
touching of these thermal receipts, or if someone is working with these constantly then protective

gloves should be worn.

5. Should the hands be washed first, and then disinfected or should it be the
other way around? Is the order of hand-washing and hand disinfection
important at all?

There are two ways to do HH procedures: either washing hands with disinfectant soap and water,
or disinfecting the hands by rubbing them together with AHRs [16, 55]. While the purpose of
applying AHRs is to eliminate the transient flora from the hands, the aim of using disinfectant
soap with water is not just the elimination of this flora, but to remove the impurities and dirt from
the hands as well. This is possible due to the unique composition of these disinfectant soaps
(which contain surface-active agents). The same effect can be attained in 2 steps when there is a
separate hand-washing with regular soap and water prior to the use of AHRs. The order of these
two steps has changed many times in the past few years, making it extremely difficult to be
incorporated into everyday practice. In 1973 only regular soap was available for cleaning hands,
thus the HH procedure then was performed using the two separate steps mentioned above. Back
then the Ministry of Health ordered in their official recommendation titled “Personal
disinfection” that when dealing with communicable diseases hand disinfectant solution should
be used prior to performing hand-washing with soap and water to avoid the contamination of the

soap, tap and sink. This was to be followed by another hand rubbing with AHRs to eliminate any
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potential remaining pathogens on the otherwise clean hands. This time consuming and
complicated procedure was rationalized by the National Center for Epidemiology in their official
recommendation, which applies to and is compulsory for all healthcare facilities [95-97]. It states
that hands should be disinfected with AHRs at first, and what was eliminated by this solution
should be washed off with soap and water. Currently, it is strictly forbidden to use any bar soap
in healthcare. From 2009, according to the recommendation of the WHO, the usage of AHRS is
the preferred choice for HH and hand-washing with soap and water should only be performed in
exceptional situations, e.g. if the hands are covered with visible amount of organic materials
(blood or discharge) [16]. Interestingly, in these exceptional cases the order of HH steps have
been changed once more, namely the hands need to be cleaned with soap and water, and only
after this should AHRs be applied. There is a logical explanation for this, since the perfect level
of HH cannot be reached else way due to the fact that the highly and rapidly volatile AHR
solutions are unable to get into direct contact with the surface of the skin because of the presence
of organic materials on it. This is in accordance with the Hungarian National Guideline [17] and
the Recommendation published by the National Center for Epidemiology [98].

Despite the fact that currently there are disinfectant wipes on the market in order to provide a
solution to keep the frequently contaminated surface of taps and sinks promptly germ free, the
WHO has not incorporated their usage as an alternative into their guideline. The reason behind
this is the following: the sink and its surrounding is the most contaminated part of the care giving
zone, enabling quite easy recontamination through the splashing water even in cases of elbow
operated taps. It could be helpful to HCWSs for maintaining the correct order of HH steps to
provide them disinfectant soap instead of plan liquid soap, with which the procedure of HH could
be performed in one session, if needed. This way the mix-up of these steps would be impossible,
and performing hand-washing with soap and water instead of performing adequate hand

disinfection could also be prevented.

6. When should we perform hand-washing with soap and water, and when
should we perform just hand rubbing with AHRs?

Washing hands with soap and water is a mechanical cleaning action in a 0.5-1 minute long
session, during which we just rub our hands together with the liquid soap in order to spread it
evenly on the surface of the hands. Extra attention should be paid to the nail beds, fingertips and
thumbs during this session [99]. After this the hands should be washed with running water and

thoroughly dried by disposable paper towels. It is of key importance that by performing hand-
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washing with soap and water we are not able to reach the sufficient reduction of bacterial counts,
which is still not reachable through the extension of the time spent with the hand-washing [100].
The hands can easily become contaminated by water favouring bacteria (e.g. Pseudomonas
aeruginosa) again when we touch the handles of the tap to close it, or even from the splashing
water itself [101]. This is one of the reasons why AHRs should be used in all situations after
hand-washing with soap and water (HH in two sessions). It should be emphasized that in case of
treating patients with Clostridium difficile infection, mechanical cleaning of the hands by hand-
washing is mandatory before using AHRs, since the AHRs are not capable to destroy the spores
of this bacteria [102].

7. Do protective gloves provide perfect protection against pathogens? Is it really
necessary to disinfect the hands before putting on or after removing the
protective gloves? Can we extend the lifespan of protective gloves by disinfecting
them while wearing, and can we use them again after removal?

The usage of protective gloves provides an important protective barrier for HCWSs from the
patients’ blood or discharge, and from direct contamination from patients’ skin or oral mucosa
[103]. Wearing protective gloves can influence HH compliance, since it provides a safe sensation
for the operator, which could easily lead to not changing the gloves between treating different
patients, and it may potentially lead to cross-infection [104—-105]. The study by Loveday et al.
highlighted that missing HH events was frequently caused by HCWSs wearing gloves, and also
gloves were worn unnecessarily leading to a 37% increase in the risk of cross-infection [106].
Some HCWs previously thought that if gloves are worn to cover and protect the whole hand,
then there is no need to use AHRs before putting them on. This doubt was shared by Rock and
colleagues in their study [107], in which they took samples from the hands of HCWs before
putting their gloves on. The two sampled group included one using AHRs and one omitting it
before putting the gloves on. Their results showed no significant difference between the two test
groups. Although another study showed that even an opened box containing unworn gloves can
become contaminated (most frequently with Gram-positive bacteria) from HCWs’ hands, if they
touch the new gloves without a preceding hand disinfection [108]. These “new” gloves can be a
potential source of infection regarding patient care. Therefore, it is fundamental to disinfect the
hands before inserting them into this open box to remove a new pair of protective gloves. During
their removal, both the environment [109], the hands and neighbouring parts, such as the wrist
or forearm of the operator, [110] could easily become contaminated. It is also possible that the

gloves become accidentally damaged (e.g. torn) or liquid (e.g. blood, discharge or bathwater)
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can run down on the arm of the operator into the glove leading to the contamination of the hands.
Thus, after the removal of the gloves, the hands need to be disinfected. Based on the current
recommendations, it is strictly forbidden to reuse or disinfect the gloves [11]. According to the
WHO regulations, only third world countries may be exceptions [16] due to their extremely poor
financial resources. It is highly important that HCWSs should be aware of and use correctly
protective glove wearing indications, and they need to know the type of gloves they should use
in different situations (e.g. sterile gloves or protective gloves), and they definitely should be
aware of the fact that both before putting on and after removing gloves, disinfection must be
performed [16, 111].

8. Is the spread of infections via a contact pathway (i.e. with the hands) related
only to the HH compliance of the HCWs?

Several studies draw the attention to the fact that not only the hands of HCWs, but also the hands
of patients can play a potential role in the spread of infections [112-114]. After sampling the
hands, mostly Gram-negative [113-114] and Staphylococcus aureus among Gram-positive
bacteria were identified [112]. HH performed after the fifth moment of HH, namely after the
contact with patients’ surroundings is very important, since most of the pathogens present in the
body or on the skin of the patient can usually be found within the patient’s zone, which is a
spherical area of 3 metres in diameter centred around the patient. The reason for its existence is
the fact that patients during their everyday movement often touch the surrounding surfaces
around the bed, which can harbour germs for a long time [115]. Many of these surfaces (e.g. the
handles and other surfaces of the bed and bedside desk) are often touched by the HCWs, which
can lead to hand contamination by the bacteria mentioned above, originated from patients. This
leads to the conclusion that simultaneously with doing HH education for the staff, the education
must emphasize patient HH as well [116]. The patient zone is often “invaded” by visitors, even
their hands can become contaminated. This was the finding of Birnbach and colleagues who took
samples from visitors’ hands at an intensive care department [117]. In this study the samples
gathered from visitors who performed HH was negative in all cases, whereas the ones gathered
from patients not cleaning their hands showed positive results for culturing. Among the detected
bacteria from visitors’ hands, 12 different species were pathogens, mostly those that are related
to HAI (mostly Gram-negative bacteria, but MRSA was also spotted in one case). HH
compliance of patients and visitors are sensitive issues, therefore, despite its importance, only

limited amount of research has been dealing with it. However, it was already noted in 1996 that
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only 7% of visitors perform HH before touching an ill child [118]. Later, Randle et al. received
better results in this field with 56% of patients, and 57% of visitors performing HH [119]. There
is a theory that in order to increase the HH compliance of HCWs, patient should be encouraged

to draw the HCWSs’ attention to disinfect their hands before performing patient care [4].

9. Can it be allowed for HCWs to wear artificial nails or nail polish during
work?

Artificial nails and long nails can tear protective gloves. Artificial nails not only lead to the
thinning of the underlying normal nail structure, but tapping their tips to hard surfaces can also
cause slight, unnoticeable detachments in the underlying nails, leading to the development of a
gap between them. This gap can be contaminated by dirt or hand cream, and once this happens,
it is impossible to remove them from the gap, leading to the colonisation and spreading of
bacteria and fungi in this narrow area [120].

Several studies indicate that there is an epidemiological connection between wearing artificial
nails and spreading infections and outbreak caused by Gram-negative pathogens (especially
Pseudomonas aeruginosa) [121-123].

The study by Moolenaar et al. conducted in a neonatal intensive care centre showed that not only
the artificial nails, but natural long nails of HCWs could also play a role in the occurrence of
Pseudomonas aeruginosa outbreak [124]. In order to reach both patient safety and HCW safety,
HCWs (especially surgical staff) must not wear artificial nails, and their nails must not be longer
than the tip of their fingers [125].

Regarding the usage of nail polish, some studies showed no significant difference between the
amounts of pathogens on the hands of HCWSs using nail polish compared to the ones without the
use of it [125]. Although another study found a significant difference in nail contamination
between those HCWs who used nail polish and kept it in a good condition, and those who used
nail polish and let its condition deteriorate (e.g. cracked upper layer, or some parts missing) and
those HCWs who did not use nail polish. From these groups bacteria mostly favoured the
damaged or incomplete nail polish layer [126]. It is important to note that the nail polish can
obscure any impurity or dirt stuck beneath the nails. Furthermore, nail polishes are not for single
use, meaning the whole bottle can become contaminated, especially in beauty salons, where they
use the same bottle and applicator for multiple customers. Wearing artificial nails or using nail
polish is strictly banned from healthcare by the recommendation of the WHO [16] and the CDC

[127]. The Association of periOperative Registered Nurses even advises HCWs to avoid the use
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of new nail solutions (e.g. gel or shellac) due to the limited empirical evidence on them, and

because of the potential similarity with the compounds found in acrylic artificial nails [128].

10. Can it be allowed for HCWs to wear rings (e.g. wedding ring) during patient
care?

HCWs usually give the following explanations for not removing their ring during patient care:
“I do not want to lose it, and if I removed it, I would surely do so” or “It is stuck and I cannot
remove it” or “This is my wedding ring, therefore I must not remove it”. According to the
literature, wearing a ring during patient care is a well-known source of potential cross-infection
in healthcare [129-130]. Since the adequate cleaning of the nails and nailbed is a difficult task,
this is one of the main focus in teaching how to perform adequate HH with AHRs. If the HCW
Is wearing a ring, it is likely that we will find more microorganisms on his hand compared to
someone not wearing a ring. Hoffman et al. managed to show that even Enterobacter cloacae,
Klebsiella pneumoniae, Acinetobacter calcoaceticus and Pseudomonas aeruginosa can be
present on HCWSs hands, if they wear rings, and if rings are worn constantly, this will lead to
such severe contamination of the hands that could not be removed with routine HH procedures
[130]. This is in accordance with other studies stating that Enterobacteriacae species frequently
and significantly colonise the hands of HCWSs wearing rings [131-132], and consequently can
easily lead to HAIs. Moisture can get trapped under the rings serving as a potential nutritional
source for bacteria and even for irritating agents (e.g. particles from the powdered protective
gloves) can get trapped under it, leading to contact dermatitis. Furthermore, rings can tear the
gloves hinder their protective barrier function and diminish the barrier between the skin and the
touched surfaces or materials, etc. [133]. Moreover, wearing rings can even cause occupational
accidents, for instance, when the ring adheres to or sticks to something. Therefore both the WHO
and the National Center for Epidemiology advises HCWs to stop wearing rings during patient
care [16-17].

The above detailed correct answers were explained to the HCWs in small groups, and they have
been published in order to aid the education of all healthcare personnel in our healthcare facilities
and other Hungarian ones also [29]. As a result of the hygienic interventions, namely the
examination of hands under UV light and small-group training sessions for clinicians and staff,

including instruction on correct HH procedure, indirect HH compliance showed a significant
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increase. Our results are in accordance with Zahar et al. [134], who also found a significant rise

in AHR use in the period following interventions.

If looking at international data, Hansen et al. analysed data from 24 countries and 309 hospitals
on AHR availability and consumption, to determine the structure and performance of HH in
hospitals in Europe [13]. Their findings on AHR consumption showed a median hospital-wide
consumption of 21 mL/patient-days, which is in accordance with the Point Prevalence Survey of
HAI and Antimicrobial Use in Europe showing an average 18.7 mL/patient-days in 805 hospitals
in 2011-2012 [135]. This low data must be considered with caution since AHR usage varies by
hospital type, with lower consumption in primary and secondary hospitals, which is not
surprising, given that there are fewer HH opportunities per patient-days in such hospitals. At
ICU and NICU level this amount is usually much higher. Moreover AHR consumption among
the ICU data varied between countries: consumption was higher in Western Europe (average 81
mL/patient-days) than in Eastern Europe (average 48 mL/patient-days). In the same study, the
supervised ICU’s in Hungary presented an average 49 mL/patient-days in AHR consumption.
This is lower than even our initial AHR consumption before the interventions (in the first phase
this represented an average of 77.90 mL/patient-days), showing that the reached AHR
consumption at our NICU can be considered superior (in the second interval the amount
increased to 114.96 mL/patient-days). Though it must be mentioned that the provided and
mentioned data by Hansen et al. are for ICU departments and not specifically for NICU [13].
Variations in key IC practices in Europe have been reported in the literature, and could be
explained by differences in resources, social and legal perspectives, and cultural norms [136—
137].

Currently it is clear that HH is recognized as the single most important measure for preventing
the spread of HAIs [16, 127] and has been embraced as a standard for healthcare settings by the
CDC, the WHO and The Joint Commission as a critical component of IC programs [138]. Such
standards mandate that to promote HH compliance, HH resources must be made readily
accessible at critical locations, and behaviour change must be supported through the use of a
multimodal strategy that includes education, training, monitoring, feedback, and organizational
support [16, 139]. These principles are reflected by evidence reported in the literature [140].
Previously published HH programs typically consist of some combination of the following:

education, engaging HCWs accountability, visual cues, reminders, convenience, availability and
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easy access of hygiene products, warning signs, electronic surveillance, alarm systems, and even

the use of family and patients as monitors [6].

HCW compliance with HH is universally acknowledged as one of the most important tools in
preventing transmission of HAIs [16, 141]. However, compliance has still not risen to acceptable
levels. Inadequate HH compliance is a multifactorial phenomenon. In order to achieve better
results in this field, one should be aware of the potential burdens at each healthcare facility (e.g.:
lack of knowledge about expected standards, low priority, forgetfulness, time constraints and
inaccessible HH supplies, etc.) [142].

Regarding the problem of inaccessibility to HH supplies, the WHO recommends a ‘system
change’, which includes the availability of AHRS at the point of care as one key component of
its ‘Clean Care Is Safer Care’ campaign. Dispensers should be located at the point of care to
assure access to AHRs, and make HH moments easier to perform [16, 143]. Though this key
element cannot be implemented without involving the management in this fundamental issue. IC
professionals play an essential role in bringing different stakeholders and interests together in
order to improve HH and IC [144]. During our multimodal intervention greater accessibility has
been achieved by placing AHR dispensers in the vicinity to the infant incubators and by
distributing individual bottles of AHR to HCWs. According to Thomas et al. the location of the
AHR dispenser is more important than the quantity of dispensers on an ICU [145]. In their study,
the AHR dispensers were secured at the end of the patient’s bed with a special apparatus in a
way that the dispenser remains at eye level for attendants standing at bedside. This location led
to a higher volume of use for AHRs compared to placing dispensers at the customary locations.
This was confirmed by Birnbach et al. who found that if the location of an AHR dispenser was
in clear view of the physicians this resulted in better compliance [146].

Furthermore it is well known that globally, the level of SPs compliance, knowledge, and attitudes
among HCWs is considered to be low [147-149]. Nurses are frontline HCWs and have the most
direct contact with patients, thus their compliance towards and knowledge on HH and IC is of
pivotal importance [150]. Previous studies by Efstathiou et al. and Gammon et al. indicated that
the compliance rates of SPs among nurses ranged from 9.1%-73% [151-152] necessitating
improvement in this field. Pereira et al. showed that the compliance rate was 69.4% among 560
nurses in Brazil and 57.4% among 260 nurses in Hong Kong [153]. Irrevocably lack of
knowledge of SPs is directly related to nurses’ noncompliance [154]. Ideally, SPs training should

be completed early in nurses’ training as part of a formal education curriculum. This was the
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reason why we included nurse students in our knowledge survey. The use of evaluation
questionnaires is an important feature, especially in educational programs, because it permits
measuring the effects of teaching and learning and possible changes in attitudes toward the
discussed topic [155]. Our results showed that the knowledge of nurse students on HH and SPs
is also low on general. The reasons for this must be identified and future improvements are
needed in this field, though the results of our questionnaire should be considered carefully due
to the limited number of students attending in this trial knowledge survey on HH and SPs. Also
further specific education should be delivered and the results should be monitored with another

questionnaire later on.

This is in accordance with the results of Xiong et al. showing that nursing students demonstrated
low levels of knowledge and application of SPs, further highlighting the need to implement
interventions to improve SPs uptake [2]. It is mandatory for nurse students to receive adequate
information in these fundamental safety measures and the adverse consequences of neglecting
them. Moreover it could be much easier for students to adapt to new requirements than to
integrate them into the daily routine of someone who has not shown enough interest or
compliance to these precautions or guidelines throughout the years of work. This corresponds
also with the study of Xiong et al. demonstrating the significant effect of a mixed media
intervention for nursing students applied at the beginning of clinical training [2]. This is
confirmed by the finding that their compliance during the intervention was high. Trying to

modify the behaviour of healthcare personnel has been a long battle.

As stated by Whitby et al., current models and theories that help to explain human behaviour
related to health education can be directed at the level of: (1) the individual (intrapersonal); (2)
interactions between individuals (interpersonal); (3) the community [156]. Intrapersonal factors
are individual characteristics that influence behaviour such as knowledge, attitudes, beliefs, and
personality traits. Interpersonal factors implicate primary groups that provide social identity,
support and role definition, i.e. family, friends, and peers. Last but not least social cognitive
models attempt to relate both intra- and interpersonal determinants of behaviour. Our
understanding of behavioural theories and also the inability over several decades to motivate
HCWs to achieve a consistently high level of compliance with HH suggests that changing HH
behaviour is a complex task [156-157]. In our proposed multistep intervention, posters were
placed at the ward to draw the attention to current, specific IC problems. The posters as reminders

address the issue of ‘forgetting’, which has been identified as a common cause of missed HH
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opportunities [127, 158]. The efficacy of posters have been confirmed by Nevo et al. reporting
that compliance was improved when such posters were in the line of sight on entering the room
[159].

Furthermore, aiming to produce peer and even leader pressure or motivation, the head of the
NICU on purpose continuously paid attention to show a good example for the HCWs at the Unit.
Marra et al. demonstrated that setting a good example for others as positive deviance was
associated with a 2-fold increase in the use of HH products with significant reductions in HAI;
and these gains were sustained over several years [160-161]. Positive deviants are usually
frontline staff members who have been already recognized as having consistent and effective
HH and therefore serve as role models. So far positive deviance has been used successfully to
improve weight loss, student performance, and, more importantly in our case, adherence to HH

practices [162].

Traditionally, strategies aimed at improving HH focused on the HCWSs themselves, and typically
involved behavioural modification or several observational techniques [163]. Unfortunately
these strategies have yielded only short-term success [164—165], and the longer-term impact was
negligible with often returning to baseline values [166]. In order to sustain the reached superior
results compared to the baseline ones, continuous feedback was and is still provided by the I1C
task force to the wards.

Numerous strategies to increase and later maintain the frequency and effectiveness of HH
indicate that education in combination with performance feedback is the most successful
approach [82, 167]. A study by Conly et al. showed that when an education program was
introduced the hand-washing compliance increased from 28% to 81% [172]. This increase was
accompanied with a significant drop in the number of nosocomial infections. However, 3 years
after the intervention (education), the number of nosocomial infection rose again, and the
repeated survey draw light on a significant decrease in hand-washing compliance.

The same phenomena was discovered by Mayer et al. in an ICU showing improved compliance
by providing performance feedback in the form of a daily memo to HCWs on their hand-washing
frequency [169]. After 6 months a washout effect was noted, indicating the need to repeat the
previous intervention. This leads to the recognition that in order to modify human behaviour
such as HH habit, it is mandatory for interventions to be more specific and ongoing at regular
intervals. This is supported by a later work of the same group who developed an intervention
bundle that explicitly addressed cognitive behavioural factors and positive reinforcement with

annual changes in incentives, resulting in significant improvements in HH sustained over 6 years
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of follow-up [170]. Hysong et al. explored the characteristics of successful feedback associated
with high levels of adherence to clinical practice guidelines [171]. He showed that the four
important characteristics associated with high adherence were that feedback given was timely,
nonpunitive, individualized, and customizable therefore it was meaningful to staff [171]. These
principles are always integrated in our continuous feedback events, aiming to provide motivation
and improvement. This is supported by multifaceted approach to HH which including education,
reminders and feedback was effective in increasing HH compliance and improving rates of HAIs
[172].

As stated earlier, currently direct observation of HH practices by a trained observer is still
considered the gold standard for evaluating compliance [16]. Haynes and Horn were the first to
investigate the reactive effects on behaviour improvement when subjects are being observed
[173]. These findings have been consistently supported over the last 25 years, demonstrating that
HH compliance improves when participants are aware of being under observation [174—
175].Albeit as pointed out by Ward et al., covert direct observation of HH by a trained observer
can be time-consuming, costly, limited, and subject to bias [176]. Direct observation is limited,
however, providing only a “snapshot” of compliance behaviour and quality control. Deficiency
in standardised criteria in the observation techniques for compliance permit variability, making
interfacility comparisons impossible or misleading if carried out [177]. An alternative to human
observers could be the use of video monitoring or other indirect monitoring using electronic
surveillance, counting devices, and product volume tracking to improve assessment
measurements [6]. Nowadays a wide-range of electronic or electronically assisted HH
monitoring systems are being developed [178]. New technologies include automated counting
systems (e.g., counters in pump bottles), video monitoring, and fully automated monitoring
systems. The later mentioned surveillance technologies minimize human resources, feedback
time, human error, and observation bias. Fully automated systems generally include a
wearable/mobile component, ways to record all HH opportunities, provision of a feedback or
reminder system, and, ideally, responses to HCWs’ behaviour and actions [176, 179]. Video
audits using computer software programs can provide immediate compliance data for feedback
on performance to HCWs. Some studies found that immediate feedback coupled with direct
monitoring effectively increases HH compliance [175, 180]. In one study video cameras were
placed in ICU rooms with views of the sink and sanitizer dispensers. HCWSs were made aware
of round-the-clock video observations 16 weeks before feedback was provided. As a result HH

compliance rates increased significantly, from 6.5% to 89% [181].
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The video monitoring technology may create an enhanced Hawthorne effect as HCWs become
aware that they are being monitored on a continuous basis [158]. Additionally, the ability to
provide more frequent and individual level feedback should improve compliance [182].

At our healthcare facilities video monitoring has not been adapted due to possible incompatibility
with personality rights, however, another electronically assisted HH monitoring system named
Semmelweis Scanner has been launched. Since its introduction the Semmelweis Scanner has
been involved in the daily IC supervision and education routine to aid evaluation and
interpretation of HH practice for the HCW and for students also. This system consists of a
monitoring device giving immediate feedback of the untouched areas of the hand after
performing HH procedure [183].

Performance feedback is a core behaviour improvement strategy in healthcare and HH promotion
[184]. With this specific system if an area remained untreated, it presented in red on a digital
image which also calculates the extension of the untreated area making the efficacy of the HH
procedure measurable and comparable. HH was considered sufficient if at least 95% of the
hand’s surface were covered with the hand rub solution, on the palmar and dorsal sides of both
hands. As a valuable tool in this system a personalized card allowed to monitor the participant’s
improvement by saving the individual’s HH data for future comparisons with himself/herself
and other HCWs. Already known from the work of Ivers et al. [182] performance feedback is
most effective when it is personalised, immediate, and accompanied by goal setting, this is
fortunately integrated in this new system. With the aid of using the Semmelweis Scanner at the

ward we managed to see and show the individual improvements to each HCW.
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Conclusion

During our work, we could reach the aims of the study:

l. There was a significant increase in the number of HH events in case of HCWs at the
NICU by implementing a multimodal strategy.

Il. We could reducing the number of HAI and colonisations by identifying and
subsequently eliminating all potential sources of the infections.

I1l.  We implemented non-invasive treatments at the ward which lead to the reduction of
device-related infections.

IV.  We assessed the actual knowledge of nurse students on HH and identified potential

factors related to future insufficient HH compliance.

It is universally agreed that the prevention of HAIs is an important patient safety activity, and
good HH has both a financial and ethical imperative. Therefore hospitals are under enormous
pressure to improve HH and reduce HAIs. In our proposed case, rolling back ESBL-producing
bacteria at our NICU was successful. We attribute this success mainly to the multidisciplinary
approach, the continuous feedback and monitoring, and the high compliance of the staff.
Although the staff of a NICU is in closer contact with neonates, compared to a ward with older
patients, colonisation of HCWs did not play any role in the nosocomial persistence of ESBL-
producing bacteria. Applying a multimodal approach involves the use of multiple strategies
simultaneously. Our proposed multimodal IC strategy process constituted of 3 critical steps:
measuring baseline compliance rate, identifying barriers, and instituting measures to remove
barriers prohibiting effective HH. This multimodal intervention is verified by multiple studies
proving that behaviour change must be supported through the use of a multimodal strategy that
includes education, training, monitoring, feedback, and organizational support. Despite the
diversity of participants in our case, the data collected from HCWSs was useful to identify focused
areas for improvement and eventually led to improvements in compliance. As stated by Pittet
parameters for noncompliance with HH are not just related to individual health professionals,
but also to the team and the institution they belong to. HAI prevention is the responsibility of
everyone, and cannot be delegated to experts in the field of IC and prevention. However, IC

activities need to be organized and managed by competent experts in the field.
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Osszefaglalas: A vilig fejlett orszagainak egészségiigyi ellatissban egyre nagyobb hangsdlyt kap a bete-
gek biztonséganak kérdése, melyben kiemelt téma az egészségigyi ellitissal Gsszefiigas fertdzések meg-
eldzése. A kézfertétlenités jelentdségét nem lehet eléggé hangsdlyozni ebben a prevencioban, mivel a szak-
ma dltal leginkabb ajanlott alkohol alapu kézfertétlenitészerek higiénés kézfertGtlenitésre aldirt behatdsi
ideje mindossze harmine masodperc és a hatékony kézfertstlenités technikajanak elsajatitasa is egyszeni,
Ezt felismerve a WHO a,Tiszta betegellatas - biztonsdgosabb betegellatas” (cLEan CARE 15 SAFER CARE PROGRAM)
részeként meghirdette a Ments életeket: moss kezet!” (save LVES: CLEAN YOUR Hanos!) szlogend kampényt,
mely a kézhigiéne fejlesztését tdzte ki célul, A Kézhigiéne az egeészséglayi elldtasban” cimi, 2009-ben
megjelent WHO irdnyelv [1] &5 az ennek alapjdn késziilt Orszagos Epidemiclagial Kazpont [2] Altal készitett
modszertani levél tudomdnyos bizonyitékokon alapuld ajinlisokat tartalmaz az egészségliayi szolgdlta-
tasban szilkséges kézhigiéne gyakorlatdhoz. Szerzék e szakmai iranyelvek mentén szervezik intézményiik-
ben a betegellatashan résztvevdk kézhigiénés compliance-ének fejlesztésest,

Kulcsszavak: egészségiigyl ellitéssal dsszefliggésben kialakuld fertdizések, kézfertitlenitas, alkohal alapu
kézfertGtlenitdszerek, biztonsagosabh betegelldtas, kézhigiénés compliance fejlesztése

Summary: Recently In the developed countries patient safety is highly emphasized in healthcare settings,
particularly the issue of preventing healthcare associated Infections. Hand hygiene is essential in the above
mentioned prevention process because not only the contact time of alcohol-based ha nd disinfectants,
wich are the materials of choice for most of the professionals, is on ly 30 seconds, but also the application is
easy to learn and to carry out. This was recognized by the WHO and as a result of this, as part of the ,cLEan
CARE |S SAFER CARE" program the ,Save LIVES: CLEAN YOUR HANDS! campaign was introduced. The aim was to
improve hand hygiene. The guideline published by the WHO in 2009 titled ,Hand hygiene in healthcare
settings” and the guideline made by the Mational Center for Epidemiology in Hungary based on the WHO
guideline contain evidence based recammendations for the necessary hand hygiene practice in health-
care. The authors organize and improve the hand hygiene compliance of healthcare workers based on the
mentioned principles and guidelines in their institutions.

Keywords: healthcare associated infections, hand disinfection, alcohal-based hand rub, safer care, improve-
ment of hand hyglene compliance

BEVEZETES

Sehille és munkatarsai tan ulminya [3] egyértelmii-
en bizonyita a hatékony kézhigiéne jelentdstgét a fer
tozés megeldzésben. Kimutatta, hogy ar egészségligyi
szemehyzet pusetin kézhigiénés gyvakorlatinak a javi-
tasdval {axaz, ha csak 60%-ban emelné a kézhigiénés
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compliance-ét), az dltals ellitott betegek kézatt pl, ax
MRSA terjedését alkar 20%-kal is tudnd csdkkenteni.

Ez a lehetiség igen nagy felelbsséget ré az egész
ségigyi személyzetre, hiszen annak a betegelliténak
a kezében, aki nem eléggé eredményes a kézhigiéné-
ben, - még ha jo szakember is - nincs biztonsigban
a beleg!
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Nagy a feleldssége ¢ téren a menedzsmentnek is,
a hatékony kézhigiéne személyi és targyi feltételeit min-
den esetben biztositani kell.

A legnagyobb a feleldsség talin meégis a korhazhigi-
énés szakembereké. A Szegedi Tudominyegyctem Kor-
hizhigiénés Osztdlyinak dolgozdi szerint, a kérhdzhi-

giénés szakemberek szakteriilete meghatirozni azokat

a munkamdédszereket és eszkdziket, amelyek segitsé-
gével a betegellitds higiénés feltételei megvalosulnak
¢s a betegelldto tevékenység e tekintetben is megbizha-
16va vilik. Ezeknek a szakembereknek olyan képesség-
gelis rendelkezniiik kell, hogy eredményesen 4t tudjik
adni a fertézések megelSzéséhez szilkséges ismerete-
ket a kollégdiknak, gy a kézvetlen betegellatdknak,
mint a hdttdr szolgltatisokat nydjtoknak, és fel kell
tudni hivni az intézményik betegellitisat iranyitok fi-
gyelmét is a kézhigiénés szabalyok betartisinak és be-
tartatisinak létfontossigara.

Az egészségiigyi ellitassal dsszefiiggd fertdzések meg-
elozésének létfontossdgat hirdeti az Egészségugyi Vi-
lagszervezet Londoni Nyilatkozata is, amikor kimond-
Ja: Az egészségligyi ellitds sordn elkdvetett hibik
csokkentését alapvetd emberi joggd tessziik, mely vi-
lagszerte védi az emberi életet” (4},

A figyelemfelhivis pedig az oktatisnak olyan for-
maja, mely alapismeretekre timaszkodik, feleleveniti
¢s kiegésziti azokat a legfrissebb idevonatkozé kutati-
sok eredményeivel.

MODSZER

A Szegedi Tudoményegyetem Kérhazhigiénés Osz-
tilyinak dolgozoi igyekeznek ezt az in. »higiénés figye-
lem felhivist” a betegellitds minden szereplbjére ki-
lerjesztent, fgy az dpoldkra, orvosokra, a hattérszolgil-
tatdst nyujtok koziil az infekeiok szempontjabol kriti-
kus teriileteken dolgozokra (takaritékra, étkeztetdkre,
textiltisztitékra), a betegellatisban résztvevs apolo-,
fogorvos-, orvos- és gyogyszerész hallgatékra és nem
utolsé sorban a menedzsmentre, s6t a betegekre is,

Ezen oktat6 tevékenységiink sordn igyeksziink mi-
nimdlis forrisbol is megvalésithaté madszereket al-
kalmazni, melyek a kiivetkezok,
= Az Uf belépé dolgozok szamira készitettiink egy

tvid, az alapvetd higiénés szabilyokat tartalma-

20, akdr a szakképzetlenek altal is megérthetd ok-

talo anyagot, melyet az intranet segitségével az

egész klinikai kozpont teriiletén elérhetové tet-
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tink. Az oktatéanyag arra a gondolatmenetre épil,
hogy a betegek védelme ¢és a dolgozok egészség-
védelme egyarint elvirja a j6 kézhigiénés gyakor-
latot. Osszeillitasinal az apolé hallgatéknal 2012-
ben alkalmazott tuddsfelmeérd kérdaivekre adott
vilaszokra timaszkodtunk Az oktatéanyagot az
4j dolgozo felvételekor az intézetvezets [Bnévér
kinyomtatja ¢és dtadja az érintent dolgozénak, aki
aldirisaval igazolja az oktatis e formijanak meg-
torténtét,

- Intézményi Infekciokontroll Kézikonyvet készi-
tettiink az intézményben mar régebb ota dolgo-
20k szimdra. Ez a konyv tartalmazza az infekcic-
kontroll valamennyi elemér, igy a kézhigiéne sza-
balyait is részletesen leirja. Ezt is feltettitk az int-
ranetre,

~ Szbbeli oktatast is tartunk rendszeresen a kézvet-
len betegellitdk szamara elektronikus prezentdci-
6k segitségével az évente megtartott tiz-, mun-
ka-, kirnyezetvédelem és mindségfejlesztés téma-
kirti kitelezd oktatdssal egy idoben. Ez az oktatis
dltaliban klinikinként torténik, (gy a higiénikus
fdorvos a klinikira vonatkozé éves jelentésrdl sza-
mol be, melynek sorin a klinika dolgozoinak a kéz-
higiénés szabilyok is ismertetésre keriilnek, ki-
egészitve azzal, hogyan lehet javitani a kézhigié-
nés compliance-iiket.

- A hdttérszolgiltatast nyajt6 takaritok, mosodai dol-
gozbk kézhigiénés oktatdsit mindig osszekotjiik
a munkateriiletiikin dltalunk esetleg észlelt higie-
nés vonatkozist problémak megbeszélésével. Al-
kalmanként irdsos oktatd anyagot {1 oldalas szi-
veggel kisért képes tdjékoztato) készitiink és dtad-
juk a teriileti képviseldjitknek azzal, hogy szemé-
lyenként ossza szét tanulményozds célidbal.

- Az orvos-, fogorvos- s gyogyszerészhallgatok a nép-
egészségtan cimdi kurzus keretében, negyedéves
korukban hallanak az infekcidkontroll jelentdsé-
gérol. A kételméleti 6rat a higiénikus fSorvos tart-
ja melynek sorin részletesen beszél a kézferttle-
nités, a kesztyQ-, a krom- és ékszerviselet szaba-
lyairél is. A gyakorlati 6rdn kiscsoportos oktatds
keretében gyakoroltatjuk a kézfertétlenités tech-
nikdjdt a litvanyos, onellendrzés lehetdségét biz-
tosité fluoreszkalé kézfertétienitoszer és UV 1im-
pa segitségével. Az orvostanhallgaték V, éves ko-
rukban az infektologia tantirgy keretében djabb
2 Ords eldaddst ballanak e témaban a higiénikus
fdorvostol. Az orit egy ,Higiénés alapismeretek”
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Kkérdaiv kitoltésével kezdjik, hogy a mér megszer-
zett kézhigiénés tuddsukat lemérjuk a hallgatok-
nak, majd részletesen atismételjitk a kézhigiénés
szabalyokat is.

Kézhigiénés témdju oktaté filmekkel is szinesitjik
mind a dolgozdknak, mind a hallgatéknak tartott
szobeli oktatdsainkat.

Intézményunk szakoktatési csoportja dltal szerve
zett tovabbképzéseken a WHO oktatd filmje és ok-
tatd tesztje segitségével szimulaljuk a betegellatas
egyes folyamatai sordn a kézhigiéne 5 momentu-
mét. Elértak azt, hogy barmilyen témakorbol és
barmelyik szakmacsoportnak szol a tovabbkép-
zés, annak mindig része az infekciokontroil.

A menedzsmentet az Infekciokontroll és Antibio-
tikum Bizottsdg Glésein szoban is tdjékoztatjuk az
éves jelentés anyagarol és ebben a dolgozok kéz-
higiénés compliance-érél, tovabba arrél, milyen
teenddi vannak aktudlisan @ menedzsmentnek a fej-
lesztés érdekében (ez évben az idokozben tonkre-
ment karos adagolok beszerzését céloztuk meg).
A betegek részére is készitettiink egyszerii tdjé-
koztatt leporelld formajiban, hiszen 0k is jelen-
tosen csokkenthetik a kérokozok terjesztését, ha
a WC hasznalata utédn, a katéteriik, vagy a sebiik
érintése elott és utdn is fertdtlenitik a kezitket, A le-
porellé kiosztdsa és az in, elégedettségi kérddiv
elkészitése folyamatban van {ez utdbbi segitségé-
vel tervezzik a tajékozodast arrol, mi a betegek
véleménye a nekik késziilt szorGlaprol).

Sajit készitésti kézhigiénés piktogramokat helyez
tiink ki a betegellitdsi pontokra és ezeket iddn-
ként lecseréljiik. A figyelem hatékony felébresaté-
se érdekében készitett piktogramjaink egymastol
kiilonbozdek, mert mds — més céljuk van. A no-

Tudja-a On, hogy a kezével tibb,
mint 100 féle baktériumfajt tud
terjeszteni?
Ez csak kézfertdtienitéssel
olézhets meg!
A beteg érintése elott és utdn
mi mindig kezet fertétienitink.

1.abra
Kértermekbe kihelyezett piktogram

vérdolgozokba és a kezelokbe készitett piktogra-

munk protokollként mikaodik: minden fontos in-

formdciét tartalmaz a kézhigiénérdl (az 5 momen-

tumot, hogy mikor kell megmosni a kezet és mi-

kor kell fertétleniteni, hogy tilos a miikdrém és az

dkszerviselet, stb.), De készitettunk a szokasosnal
meglepdbb, talin kissé provokativabb piktogra-
mokat is. A jol megszokott kézbedorzsolé moz-
dulatok helyett ezeken inkabb fontos informacié-
kat, megdobbentd adatokat kizoliink. A céltol fig-
gden ezek kozill az egyik fajtat a kértermekben
helyeztiik ki, hogy ne csak a betegellatok, hanem

a betegek is lassak. Ezzel, bir még csak évatosan,

de a betegek figyelmét is szeretnénk felhivni arra,

hogy kezet kell fertdtleniteni annak, aki hozzajuk
akar nyulni (1. abra).

A ndvérdolgozdkba és az orvosi szobikba szint pro-
vokativabb piktogramokat igyekeztink dgy elhelyez-
ni, hogy csak a dolgozdk lathassak. (2, dbra)

A kihelyezett kézhigiénés protokoll, piktogramok és
oktatdsok segitségével atadott ismeretek elsajititdsa-
nak mértékét tobbféleképpen is ellendrizziik és az ered-
ményeket vissza is jelezziik a dolgozok felé:

- Kérddiveket készitettiink az alapvetd kézhigiénés
ismeretek feltérképezésére, Ahhoz, hogy megtud-
juk, milyen mélységben kell beszélniink az dpolé-
inknak a kézhigiéne fontossagirdl, meg kell ismer
niink ugyanis, milyen tuddssal rendelkeznek e té-
ren a képzések befejezése utan,

- Direkt megfigyeléssel olyan specidlis osztalyo-
kon ellentrizziik a dolgozdink kézhigiénés com-
pliance-t, mint pl. a korasziilétt intenziv osztdly,
vagy a gyermekgydgyiszal szeptikus intenziv osztdlya

- Indirckt modon a kézfertdtlenitoszer fogydst figyel-
ve is vizsgdljuk a kézhigiénés compliance trendjét

legalébb 1000 beteg hal meg
egészséglgyl elldthssal
Baszefiggs fertbzdsban!
A megeldzés lehetdsége

o mi kezlnkben van.

2.abra
Novér dolgozoba kihelyezett piktogram
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2010 6ta, aminek eredményérdl ax elmilt évidl

a Mépegészsépligyl Szakigargatisi Szervnek is be-
szamolunk az Gn. éves jelentés keretében,

Célzott kirhazhigiénds kirnyezctbakteriologiai
vizsgilat keretéhen rendszeresen mintat vesziink
a betegellitdk kezérdl olyan helyzetben, amikor
mir a beteghez késziil nyilni, tehit a herének fer-
tétlenitettnek kell lennie.

UV limpds kézhigiénds gyakorlatokat is tartunk
az egyes betegellate részlegeket meglatogatva.

A kapott eredményeket statisztikal modszerrel dol-
gozla fel Kdérhdzhigienés Oszralyunk népegészségigyi
szakokleveles dolgozdja. A statisztikal elemaés madja
ANOVA, x*-priba, esélyhdnyados, logisetikus regresz-
szid, melyet az SPS5 19, Statistics programesomag se-
gitsépdvel elermeztiink (p<0,05 értékben hatiroztuk meg),

EREDMENYEK

Kérddives tudas felmeérést az apolé hallgatikndl vé-
geetlink az in. alaptudds megismerdse céljdbal. A 20011-
2012-¢5 tanév 1, féléveében aktiv hallgatdi jogviszony
nyal rendellezt nappali képadsen résetvevd dpold hall-
gatdk (Apolas és betegellitis BSc, - dapold szakiriny)
és az iskolarendszerl dpold epésesépiiypyi srakképeés
(OK]: 54 723 01 0010 54 01) didkjai kirében vigez.
tiink ilyen vizsgilatol dsszesen 126 £ vett részt benne
{k mar rendszeresen részt vettek szakmai gyakorlato-

kon egészsépiigyi intézményekben). A célesoportot al-
kotd mintiba vald bekeritlés egyszerdi, nem-véletlen-
seeril mintavétellel tortént, A kérddivek Kiosstisa so-
rin jelenlévd populicid keriilt be mintiba.

A Waorld Health Organization (WHO} dltal kibo
csdtott , Hand hyglene self-assesment framework 2010
¢5 ,Hand hygiene knowledge questionnaire for helath-
care workers” kérddiv egyes kérddseit adopraliuk a sa-
jét kérdéseinkhez, A World Health Organization hon-
lapjardl elérhetd és letdlthetd mindkét kérddiv. A kér-
diivben szerepld - kézhigiénés tuddst felménd — tesz-
ten dsszesen 20 pontot lehetett elérni. Minden helyes
vilasz egy pontot ért.

A standardizilt kérdaivbd] szdrmazd kérdéscsopor
tok melyeket adoptéltunk a kivvetkendk:

- kézhigiénés tudas vizsgdlara,
= kéztisztitishoz basznilt eszkizik ismerete és al
kalmazasi madja,

nozokomialis fertdedsek megeldzésénck modszered,

- kezhigiénét népszerdsitd esckioedk vizsgilata

Az dtvett kérdéscsoportokat kiegéseitettitk sajat kér-

désckkel:

- compliance-re vonatkozd kérdések,

- mindennapos kézhigiénds szokisokra vonatkoed
kerdések.

Az cgeszségigyi ellitis sorin a betegek kdzott ki-
alakult siilyos keresztfertdeések 5 terjeszid tényezdje-
ként a valaszadok mindossze 41,3%-a jeldlte meg a bak
térinmokkal kontaminalt kezet (1. tablizat).

A nozokomidlis fertdzések f6 fertded forrdsira vo-

I. tablazat . i S )
A hallgaték valasza a nekik szol kérddiv 10. kérdésére Jl'.atkm.u leérdésné] csak l‘.i%-]jan _!t‘]t]l'l.l:k meg a WHO
n=1286) altal legfontosabbnak tartott forrdst - magit a beteget
(11 tablazat).
Az egiszsdgliayi ellitas
; I tablazat

sordan milehel a fa terjeszts ) e n

tényexbje a piciensek Gyakorlség Siiﬂ:th A hallgatok valasza a nekik szolo kérdaiv 11, kérdésére

kiziitti kereszt- e in=1286)

fertdzdseknek?

Mi a 6 fertdizd forrisa a

Egészsiniigyi dolgoedk 52 a3 nozokomialis Gyakorisag Py

sEenmyezelt keze ) fertdzdaeknek? =

A kérhdzban talilhats

2 1.6 A betegben vagy a betegen

levegdforgatd rendszer elenlévé koroknzt 24 19,0

A betegek ltal elérhetd

kolonizatt felszinek, teriile- - Akdrhazl kiimyezet (felsrinekd a5 8.5

tek (pl: doy, szék, asetal, 34,1

paddzat) A ldtogatdk dltal behurcolt 13 183
[ kdrokozdk :

Mern invaziv beavatkozisck-

n&l hasznall eszkizik 79 23,0 Az ellitd seemalyzet dltal 13 25
-—mﬁm tikk betegnsl behurcalt kivakazdk
|_Total 126 1000 Total 126 100,0
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Clinterzie =
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3. abra

1 beteg 1 dpolasi napjara eso kézfertdtlenitések szamanak alakulisa
az SZTE SZAKK intenziv osztdlyain 2010-2012

A hallgatik #3%-a gondolja helyesen dgy, hogy az
alkoholos kézbedbresilés sokkal hatékonyabh a kdr
okozdk ellen, mint a szappanos kdzmosis,

Ennek tikeében nagy szamban adtak helyes vilasza
arra & kérdésre, hogy egyes szitudciGkban melyik kéz-
tisztitisi technika alkalmazdsa (szappancs-vizes kéz-
mesis vagy alkoholos kézhedirzsalés) sziikséges (OR=
0,721 95%C1; 0,535-0,972),

A hallgatdk dtlagosan 60,36%-08 (S0=11,57%) ered-
ményt értek el A legrosszabl eredményt (30%) hirom
hallgats érte el, de volt egy, aki viszont 90%-ot teljesi-
tett.

Az elvigretl éviolyamok szaméanak nidvekedésdvel
egyre jobb (60% feletti) tesztered ményt ériek el a meg-
kérdezett tanuiik (y'=0,036).

Drirekt meghgyeléssel mi az egyik intenziv részle-
giinkhen kizel 100%-o0snak, a masikban 69%-osnak
taliluk a delgoedink kézhigienés compliance-él, de
nem tudjuk biztosan, van-¢ ezekben az eredmények-
ben pozitiv Isiny terzitds {Hawthorne hatds) [5] és
ha igen, mekkora, Ugyanakkor ennek a vizsgilatnak
a folyamatos végedse igen nagy munka [6]. A betegel-
lid intézmények nagy része pedig még nem rendelke-
zik az infekcidkontroll tevékenységet eldirg rendelet-
ben | 7] javasolt létszammal.

A kézhigienés compliance indirekt vizsgilatival {az-
az a felhaszndll alkoholos és egyfizis kézfertGtleni-
toszerek mennyisépének felmérésével) kiszimelik,
hogy a fiekov Sheteg cllite oszialyainkon dlagosan meny-
nyi kézfertitlenitési tevékenyséy jutott 1 fekvibeteg 1
dpolisi napjara. Valamennyi intenziv osztalyunkon a kéz-

higiénés compliance emelkedd tendenciajat littuk eb-
ben a vizsgalatban (3. dbra),

Egy aacheni egyetemi kdrhiz hdrom killonbazd jel-
legli (sebészets, idegsehészeti ¢ belgyogyiszati inten-
ziv) osztalyan is javulist mutatont az indircke kézhigi-
énés compliunece egy hasonld vizsgilathan 2003 &3 2008
kiiwitt [8].

Usszehasonlitva a lét - fertétlenitdszer felhaszndld-
som alapuld - vizsgdlatot, Kithatjuk, hogy 2 mi intenziv
oszkilyos betegellitdink jobb eredményeket értek el. Bz
a pozitdy visszacsatolis, kirhizhigléné osatilyunk mun-
katirsainak fejlesetd munkijét is kifejezetten maotivilja,

Celzott kirhazhigiénés kirnyezetbakterioldgial vizs-
galattal is rendszeresen ellendrizzik kollégaink kézhi-
pi¢nés compliance-ét. Az elmult évben a levett luda-
mintak szima jelenidsen megndil, ami azt jelzi, hogy
a kézhigiénére vald odafigyelés a kérhdzhigiénikusok
dltal készitett infekcidkontroll tervnek a kiltségigénye-
sebb pontiailan is egyre elérébb kerill. A kapott ered-
mények swerint a kifogistalan mintik arinya javall {2010
ben 87%. 200 1-ben 90% 201 2-ben mar 91%-0s) éx szalk-
mai véleményiink szerint elfogadhatd szinter ért el.

A kisrnyezetbakterioldgial kézvizsgalatok jelentdsé-
ge kettdis: objebtiv ellenSraési médszere a hatékony kie-
higienénck és emellett segit a betegellatdk szimara is
nyilvinvalovd tenni a kézfertitlenités jelentaségét az
zal, hogy megmutatjuk nekik, milyen mikroorganiz-
musok tenyésetek ki a kezikedl akkor, amikor éppen
i beteghez akartak nytilni.

Az UV limpas kézvizsgalat sordn a vizsgilathan réset
vewd sajdt szemével gydeddhet meg arrdl, mennyiben

NEPEGESZSEGUGY  91. EVEOLYAM 4. 52AM (2013)
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Il tablazat
UV lampas keézhigiénés gyakorlatok kozben feltett kérdések és meghqyelt szokasolk

UV lampas vizsgalat sorin meghgyelt szempontok Igen
Mindig fertotleniti a kezét a beteg Srintése elort? 65%
Mindig fertotleniti a kezét a beteg érintése elott és utan is? 53,17%
Felsoralja-e mind az § kézhigienés momentumot,

amikor a klinikai tartozkodasa alatti kezhigiénés szituacidkral nyilathozik? e
Mikarmot viseld hallgatok 2,31%
Keztertatienités kazhen is gydrit viseld hallgatok 47%
A kézfertothenitéshez a gyarit levette, de a karkotdjét, karorajst magan hagyta 26%

sikeres az alkoholos kézbeddrzsolésben. Az orvostan-
hallgatok kirében oktatis céljdbél ezt a vizsgdlatot a 2012/
2013-as tanévben a Népegészséglan gyakorlati okta-
tdsa keretcben kezdtik cl, és azota is rendszeresen vé-
gezzuk.

A vizsgdlat soran megkérjik a hallgatokat, hogy
ugy végezzek el az alkoholos kézbedorzsolést, ahogyan
azt a klinikai gyakorlatuk sorin szoktdk. A gyakorlat
Kizben ki is kérdezzik a kézbedorzsolést végzot arrdl,
hogy:

- milyen szitudciokban fertdtlenit kezet a khinikai
tartézkodasa alatt.

Feliegyeztiik, hogy:

- leveszi-e a kezbedorzsolésre késziilo hallgato az
ckszereket a kezérol,

- visel-e hossz, lakkozott, vagy mikormot.

A kézbedorzsolésbal kimaradt terileteket:

- szubjektiv meghigyelésscl jegyeztiik le,

ujjak kbzott

ujbegy

qydrd alatt

tenyér

hivelykujs kézhati része
csuklo

kézhat

ufjak kézhati'tenyéei felszine
hivelyku)| pama

kéromagy

Erre a modszerre mar létezik objektiv meghigyelési
modszer [9] is, a jovdben tervezzil a klinikiinkon
a bevezetését.

A 2012/2013-as tanévben dGsszesen 173 [6 TV, éves
orvostanhallgatéd vett részt ebben a vizsgalatban (kozii-
lik 24 6 angol nyelvil orvos képzésben résztvevo volt).

A vizsgalat sordn azt tapasztaltuk, hogy a hallgatok-
ban még nem rogziltek a WHO dltal eloirt kézhigic-
nés alapszabalyol (I11. tdblazat ).

Az alkoholos kézbedorzsolés technikdjat mindossze
33 hallgato (19, 07%) wdta kifogastalanul elvégezni.

A fertotlenitdszeres bedorzsoléshal foleg a kérom-
agyal és a huvelykujj tertiletét bagytak ki a haligatok
{4. dbra).

A dolgozoink korében 1s rendszeresen vegziink UV
lampis kézvizsgalatot. 2013 év elején az egyik oktatas
alkalmaval 84 dolgozé végezte el UV ldmpa alatt a kéz
fertotienitést.

4. dbra
Az alkoholos kézfertotlenités technikajanak gyakorlasa sordn a fertotlenitéshol kimaradt kézfeltiletek
esetszamainak megosziasa az orvostanhallgatok (n=173) korében
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IV. tablazat
Az betegellats személyzet UV ldmpas kézvizsgalata soran megfigyelt kisrdmviselet és
a kezeken viselt ékszerek gyakorisiga (n=564)

UV lampas kézvizsgalat sordn az egészségiigyi személyzet

kiirtm- @5 ékszerviselete (Mo: 84 fd)
Megfelelden révid kérém 63 4
Hosszu kirdm 15
Kérbmyiselat
Lakkozott kirdm 3G
MlkEram 3fa
Gylird 1316
Karkotd 5fd
Kardra afa
Kezeken taldlhatd chszerek és kardra
Gylird és karkdtd 1fa
Kardra és karkitd 116
Kardra és gylrd 215

E vizsgilat sordn is tapasstaltuk, hogy vannak dol-
gozok (a vizsgiltak 25%-a), akik még mindig kévetik
az egyre terjedd mikdrém divatot [10], és nehezen fo-
gadjik el, hogy réjuk vonatkozik Hippokritesz tanifa-
sa, miszerint a betegelldtokndl A kirdm nem érhet
11l az ujjak begyén!” Minden vizsgilatkor elmondjuk,
hogy tanulmanyok bizonyitidk: a mikérmdkin rajta
maradnak a patogén kirokozdk, akdr alkoholos kéz-
bediresilést-, akar fertStlenitd szappanos kézmosdst
végez a mitkirmdt viseld dolgozd [11].

A kézen viselt ékszerek tekintetében a dolgozok Ggy
latszik, mar jobban betartjik a szabilyokat, 54 £ (64,3%)
nem viselt a lkezén ékszereket (TV. tablazat).

Amikor a fertitlenitésbol kimaradt teriileteket vizs-
galtuk, azt lattuk, hogy a dolgozdlndl mar szinte el-
tiint a hitvelykujj a fertdtlenitésbdl kimaradt teriiletek
kézill, és a dolgozdk a didkokhoz képest thbben (22%)
vigezték el hibitlanul a kézbedirzsalést.

Azok az dpoldk, akiknek a kirme rividre volt vagva
és a kezilkiin nem viseltek semmit, eredményesebben
végeztek el a helyes kézbedbrzsolést, mint azon kol-
légdik, akik nem feleltek meg a kezek dllapotdt illetd
elvardsoknak (OR=2,619, 95% CI:1,077-6,372).

MEGBESZELES

Eredményeink alapjan kimondhatjuk, hogy javitd
szandéki lépéseink bar nem hidbavaldk, de nem lehet
abbahagyni egy pillanatra sem a kézhigiéne fontossa-
géra vonatkozo figyelemifelhivist,

A hatekony figyelem felhivishoz ismerni kell a dol-
goedink higiénés tuddsanak szintjél, a higiénés szabd-
lyok belartasira vonatkozd hajlandasdgukat, viselke-
désiik viltozasanak szintjét és hangsilyozni kell az egése-
séglipyi személyzet feleltsségit is.

Mem szabad azonban elfelejteni az olyan objelctiv
akadalyokat sem, mint a nem megfeleld beteg-nivér
ariny, mely az egészségiigyi ellitdssal dsszeflggd fer-
tazések kelethezésében komoly rizikdfakior, a mind-
ség betegelldtds elvirisakor ezt is figyelembe kell ven-
ni [12].

Elengedhetetlen a kéeferidtlenités targyi feltételei-
nek maximdlis biztositdsa is, Idedlis lenne pl. a kiilfal-
dén mar elterjedt, (n. zsebpalackok alkalmazdsa, mely
remek lehetdséy az epészségiipyi dolgozdk kézhigié-
nés compliance fejlesztéshen vald aktiv részvételének
elisegitésére[13, 14].

A kéztisgtitd- és kézfertdtlenitdszerek, valamint azok
adagoldinak kivalasztasat is az infekcidkontroll szak-
emberekre kell bieni. E targyi feltételeknek olyannak
kell lenniitk ugyanis, amit nagyon egyszertien lehet
haszndlni, és amit szeretnek a dolgozdk, mert nem kd-
rositja a bériiket. Ezen is miilhat a kézhigiénés comp-
liance mértéke [15].

Seilikség van kreativitisra is a kézhigiénés hajlando.
sdg terén az attitidbeli viltozdsok positiv irdnyd eld-
mozditisdra [13].

A szlilis anyagi forrdsok nem biztositanak nagy le-
hetoségeket az egészségiigyl személyzet motivilisira,
Fontosabbnak tartjuk a jo példa erejét, éppen ezért
az oktatdsaink soran eldszir mindig a findvér, vezetd
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asszisztens, klinika igazgatd orvos figyelmét hivijuk fel
a helyes higiénés magatartisra, Tovibbd mi, kérhdzhi-
giénikusok sem viseliink festett, vagy miikérmat (pe-
dig nem myilunk a beteghes) és nem hordunk a klini-
kdk litogatdsa kitzhen ékszereket sem.

A korhiazakban a mindségfejlesztés egyik legfibb
timasza a korhazhigiénés team, akik jartasal az infek-
cidkontrollban, dk végeik a betegellatds higiénés k-
rillményeinek folyamatos ellendrzését, az esetleges hi-
bik feltarasat, _

A higiénés hibik miatt esetleg kialakuld fertdrések
- amellett, hogy a beteg- és a dolgozdi elégedetlensé-
get jelentdsen fokozzak -, a betegellatds komoly kolt-
ségnivekedésevel is jirnak. Ezért a megeldzést irdnyi-
td infekcidkontroll team alkalmazdsa és a tdrgyi felté-
telek biztositdsa miatt kivzép- és hosszatdvon felmerdlt
kiltségeket ellensilyozza a prevencio eredményessége
[16].

A kézhigiénés compliance fejlesztése tehit nemcsak
a lirgyi és személyi feltételek koltségei miatt nehéz fel-
adat. A Szegedi Tudomdanyegyetem egykori neves kiz-
egészségtan professzora Berencsi Gydrgy azt mondta,
hogy egy higiénikus szakembernek, aki kirhdzban akar
dolgozni orvosok, nivérek, kizgazdaszok, jogiszok,
takaritok és betegek kozon, és kizilik mindnek segi-
teni akar a prevencidban, annak nem is annyira higié-
nikusnak, mint inkdbb diplomatanak kell lennie!
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Successful elimination of extended-spectrum beta-
lactamase (ESBL)-producing nosocomial bacteria at a

neonatal intensive care unit
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Kamilla MNagy, Gyula Thlosi
Seeged Hungary

Backgrownd: Extended-spectruom boeta-Loeta mase
{(ESBL)-proeducing sram-negative bacteria are highly
iangerous 1o neomwtes. At our Neonatal Intensive Care
Unit (MICL), the presence of these bacteria became so
threatening in 20011 that immediate intervention was
renuired.

Methods: This study was conducted during a nearly
tw-yes r period consiting of three phases: etmspective
% months), cducational (3 months) and prospective
(% months). Based on retrospective data analysis, a
comples management plan was devised involying the
imtrasduction of the INSURE protocel, changes to the
antibiotic regimen, microbiclogical screening at shori
intervak, progressive feeding, a safer bathing protocol,
stafll kamd hygiene training and continuous monitoring
of the number of newly infected and newly oo lonized
patients, During these interyvals, a total of 355 paticnts
were mimitond.

Renis: Both ESBL-producing Erferabector o oocems
amd Kiebsiglla preamoniae were found (in both patients
aml envimnmental samples) In the prospective period a
dgnificant reduvetion could be seen in the average number
of both colenized (26767 patients; P=0.02%) and o fectad
(16T patients; P=L033) patients oom pared to data firom
the metrespective period regarding colonized (T2/188
patients)and infected (%188 patients) patems, There was
a decrease i the average nomber of patient-days (Tnem
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M2 w 29244 days per months), theugh this difference
is not sirnificant {(P=0L058). During the prospective period,
indirect hamd hygiene compliance showed a significant
inerease | from the previous 2602 to 336 hand hygiene
precedures per patient per bospital day, P<ui 1)

Conclusion: Colvnizations and infections were rolled
back suecessfully in o mukii-=step efort that required an
interd seiplinary ap prosch.

Wordd J Pediatr November 2006; (nbne Flrst

Koy words: hand hygiene;
INSURE protocol;
nterdisciplinary appmach;
LS LEEE R
polyresistance

Introduction
he appearance of polyresisiant bacteria is a
I major concern among medical care providers
all over the world. " OF these, extended-
spectrum beta-lactamase (ESBL-producing gram-
negative hacteriaare especially problematic, as they are
becoming increasmgly rcsistam,*"" The group of ESBL.-
producing bactena typically includes Escherichia coli,
Entgrobacter chaceae and Klebsiefa preumonias. These
bacteria are highly dangerous to neonates, especially
low-birthwei ght preterm infants, and their nosocomial
persistence may leand 1o prolonged hospial stay, higher
mortality and growing costs, ™ The increasing
presence of nosocomial bacteria is a sigmificant risk
factor in neonatal mtensive care, which must be dealt

with #7

The Meomtal Intensive Care Unit (NICU} of the
Department of Pediamcs at the University of Szeged is
a 17-bed teniary care centre, with an annual admission
of 210-250 newborns with the most severe perinatal
conditions from the Southeast region of Hungary {(with
a papulation of almost 1.5 mil lion), At this unit, the
first ESBL-producing infection was detected in 2002,

i
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By 2008, ESBL-producing bacteria became standard
nosocomial hacteria, and a total eradication was never
achieved The problem became critical in the second
half of 2001, when more than half of the neonates in
the ward were colonized, which called for immediate
intervention. In this study, we described this complex
praject i the period January 201 1-September 2012,
which finally led to successful infection control
management at our MICLL

Methods

Asa consequence of the spread of ESBL-producing
bacteria, a specific infection-control task force was
formed, with representatives from the MICU, the
Institute of Clinical Microbiology and the Infection
Control Unit. The group met weekly to discuss the
situation. A three-step complex management plan
was devised in September 2001, which mvolved
retrospective data analysis aimed ai identifying
risk factors, education of staffs and introduction of
new hygienic measures based on the retrospective
analysis, and a follow-up phase, We conducted the
retroapective study from January 2011 to September
2000 and the prospective study from JTanuary 2002 o
September 2012, Between the two periods we allowed
the staff three months to become accustomed to the
new protocols and strategies miroduced. Patient-days/
month™"" were caleulated by the electronic patient
documentation system (eMedSolution® by T-Systems
Hungary Ltd, Budapest), which provides up-to-date
data and autormatically generates statistical information
upon the wser's request.

Retrospective analysis

[Yata were gathered retrospectively from the January -
September 2011 period regarding 1) hand hygiene
complianee among healtheare workers and 2) ESBL
colonization/infection data among patients treated at
the NICU, Hand hygiene compliance was assessed
indirectly, based on the recorded use of alcohol -based
hand mib { ABHR ), from which the average number of
hand Ty giene pocedures could be estimated accordimg
to the WHO Guidelines on Hand Hygiene in Health
Care "

Indirect hand hygiene compliance, which
refers to the number of hand hy giene procedures
performed i the case of one patient during one day
at hospital, was calculated as follows, The quantity
of hand hygiene liguid (total millilitres) supplied o
the clinic per month was checked, At the end of the
month the quantity of hand hyziene ligquid remaiming
in the dispensers was evaluated (dispensers were

marked at the level of remaiming product at the end
of the month), We managed to count the monthly
consumption of ABHR, This amount was divided by
3 ml., because our dispensers provide 3 ml. ABHR
with each hit, Aceording to studies 3 mL of ABHR is
adequate to insure proper hand hygiene™ " for the
user. This calculated mumber s an indirect measure of
the number of hand hygiene procedures performed.
Thiz was further divided by patient-days regarding
the same month, which = continuously generated by
software (eMedSolution™) at our facility, With this
formula we are able to calculate the number of hand
hygiene procedures performed in the case of one patient
during one patient=day at hospital . According to our
observations these dispensers were only used by staff,
50 the number of visitors did not cause a distortion in
the results,

Patient files were surveyed for microbiological
documentation, in an attempt to determine the types of
ESB L=producing hacteria in the ward, and the findings
were recorded.

Preventive measures and prospective analysis

Based on the Ondings of the retrospective phase, a
number of preventive measures wene introduced dunng
Oetober-December, 2011

First of all, in Septemhber 2011, the intubation,
surfactant therapy and extubaton (INSURE) protocol
was introduced " With INSURE protocol, the
mechanical ventilation time can be reduced, which
helps reduce ventilation=associated infections,

The antibiotic protocal was also modified. Cn
admission, blood culture and gastric aspirate were
collected from each new patient. Ampicillin or a
combination of ampicillin and tobramycin was started
as primary antibiotic therapy, but the adminisiration
of these antibiotics was stopped after 48 hours if the
cultures taken on admission proved to be negative and
the inflammatory markers were also negative. Similarly,
if surface cultures wene positive without an elevation
of inflammatory markers (i.e. C-reactive protein <10
mg/dl and procaletonim <10 ng/mlL at the age of 24
hours) and the patient did not show climical signs of
infection, positive surface cultures were considered
as colonization and the course of antibiotics was
discontinued. ™ If late onset sepsis was suspected, the
choice of antibiotics was changed, Third-generation
cephalosporines and a combination of amoxicillin
and clavulimate, which are reporied o be the strongest
inducers of ESBL-production,”” were banned from
the ward. In suspected cases of gram-negative
sepsis, meropenem was administered. 17 there was a
predisposition o gram-positive sepsis (e.g. central
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venos line inserted), vancomycin was also started and
the thempy was changed according to the results of the
blood culture,

Progressive feeding was started within the first
twin hours after admission. The neonates received their
own mother's breast milk through a gastric tube, if
available, If not, premature and neonatal formula were
administered, Probiotics containing both bifidobacteria
and lactobacilli wene also prov ided.

As a new preventive measure, the neonates were
bathed every four days, which is in accordance with the
latest guidelines" ™™ Immersion baths were stopped,
This was important because the risk of mfection by
biofilm-forming bactena {12, on the suface of the basin
orin the water ines) could thus be reduced ™"

Due to the potential risk of cross mfection with
ESBL K. preumaoniae transferred via the hands of
lhealtheare persomnel at the NICTUL™ our team has put
great emphasize on proper hand hygiene, Hand hy giene
tmining was a central step in the complex imervention.
Multiple education sessions were provided for all staff,
ingluding video-assisted instruction and hands-on
practice. Disinfected hands were also examined under
ultraviolet (L) light to ascerain efficacy. The data
collected in the retrospective phase were slhared with
the staff and information posters were placed at the
MICLL The aim was to dmw attention to the growing
problem of ESBL-producing bacteria in the ward 50 as
to enlance compliance with the imfection control and
prevention protocol,

In order to identify potential reservoirs and risk
factors, environmental screening was performed and
samples were taken from various surfaces, ESBL-
producing hacteria were first detected m these samples
in Octaber 2001, Multiple surfaces and areas were
colonized, ncluding in the wash basins and taps and
a tray used for drying dishes i the nurses’ room.
Freviously, Frewdomonas aeruginosa was detected from
samples taken from these taps and wash basing, As part
of the preventive imervention, samples were faken more
frequently (every second month imstead of semianmuoally ).

Mew filters were used on taps and the sinks were
regularly dismounted and disinfected, while the staff
was mstructed that land washing with scap and water
should be done as far as possible at the wash basins
outside the hospital rooms, This was mmportant smee
germs may be emitted as agrosols from the siphon
traps into the ambient air during water drainage.'™!
Additionally, new ABHR dispensers wene placed in the
wird whersver haaltheare procedures are performed.

The quality of cleaning was also evaluated and
maonitored, In this specific ward the cleaning staff was
only allowed to perform cleaning on "non-critical
surfaces” (e.g Qoor, walls, wash hasins), whereas the
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"eritical surfaces” {¢.g, therapeutic devices, infant
incubator, respiratory devices) were cleaned by the
nurses responsible for the care of a particular neonate.
The term "critical surface” m this context refers to
surfaces which are highly important in terms of the
potential spread of healthcare-associated infections.
Cleaning of these surfaces was performed multiple
times a day according to a more frequent schedule
(twice per shift, instead of onee per shift).

In order to stop the spread of ESBL-produc ing
bactena, patiants were screaned for these on admission,
and if the patient presented symptoms of infection
at amy time dunng treatment, multiple samples were
taken (rectal swab, blood, wine and msopharyngeal
swah), Samples were collected from every patient
contact with an mfected patient. Rectal swabs were
performed on all neonates not only on admission, but
alzo every other week thereafter. Onee colonization
or infection was detected, contact precautions were
implemented and maintained throughowt the hospital
stay. Furthermore, colonized and non-colonized babies
were numsed separately by individual nurses, Since the
ward contained separated hoxes for the treatment of
the patients, it was easy to implement the separated
NUrsing,

For monitormg the efficacy of our interventions, the
number of newly mfected ad newly colonaed patienis,
monthly costs of antibiotics and monthly mechanical
ventilation days were analyzed throughout the
prospective period and compared with the data derived
from the mtrospective interval.

Microbiological analysis

[dentification of 1solates was carnied out with the
conventioml biochemical wentifcations and VITEE
GM (hioMeérieux, Framce). Antibiotic susceptibility
testing to different antibiotics was performed with a
disk diffusion method in line with the CLSI EUCAST
recommendation. [f necessary, anfibiotic minmmum
imhibitory concentration (MIC) value was determined
with gradient MIC test strips (Liofilchem, Roseto,
[taly), and the results were evaluated according to
the EUCAST guidelines™ The putative production
of an ESBL was detected with the ESBL Detection
Set (MAST Dvagnostica, Reinfeld, Germany ) or the
modified double-disk synerzy test nsmg ceftazidome
(30 we), cefotaxime (30 we), aztreonam (30 wg) and
cefepime (30 pp) disks opposite an amaoxicillin {20
mghclavulanic acid (10 mg) disk, The bldepa, agy
genes were detected and characterised as described
previously (ESBL-PCR).™ Genetic relationships
between Klebsiella ppeymoniae and Enterabacter
clogeae 1solates were investigated with the pulsed field
electmophomresis method (PFGE) using Yhal restriction
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endonucl ease according to the standardized PulseNet
potocol ™! Resulis were interpreted and pulsotypes
wiere assigned in lime with the criteria set by Tenover
et al ®7 The selected K. pneumoniae blood solate
was subjected to multilocus sequence typing (MLST)
aceording to Diancourt et al,™

Statistical analyses

The Mann-Whitney L-test, Wil coxon-test, and Student's
i-test were wsed, as appropriate. Level of significance
was set at <005, Statistical analyses were parformed
with SPS5 19 (1BM Corp, Armonk, MY, LISA),

Hesulis
Compared with the retrospective period, during the
prospective period the average number of patient-

Table. Descriptive satnins of dhe study paramesers from the two
cxamined periods

2011 Jaraary-Sepember 2012 Jarasy Septamber

Vbl redrospent ve period s peciy e penod
Pateday 324 50306 00400 50} 296 00 (175 50-376 50
A neainon 22(14-28) 19(15-22)
EsRL “:h“‘d 7(1-15) 208
B ook g 2004 g1y’
ABHR cnsmpsan’ 55 59 (19 5345 T2 S0 (23 045 4)°
Momhly m L
vesilson day 977 (SBE-1E11) 500 (3 2588
ventlated pa
Ml"'""““"d."d* T 917 BIIEAL0TS

Walues ane given a3 median (minimam-maximam) = P=0 05, %
P00, 5 P=2000]. ESBL: extended-spectrum beta-lactamase,
ABHE: alaohaHased hand rub
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days decreased from 343,72 days per month to
19244 days per month, though this difference is not
significant { P=0058). During the prospective penod, a
significant reduction was obsarved both in the number
of colonized (from T2/EE to 26/167; P=0.029) and
infected patients (from 9 188 to 167, P=0.033) when
compared to the retrospective examimation interval. [t
iz worth mentioning that in the retrospective penod five
infected patients died, while no deaths oceumed after
the introduction of the new measures.

The munber of ivasive mechanical ventilation days
per patient care days was also decreased significantly,
almosi by 50% (Table). There was no statistically
significant difference between the two examination
phases in terms of the cost of antibiotic consumption
related to patient-days (from 7.5 euros/patient-day to
6.3 euros/patient-day, P=0 519).

Regarding the samples taken from the ESBL-
positive patients, during the whole interval, 26 out of
20 K preumoniae 1solates exhibited pulsotype 2, and
the remaining three isolated were of the KPOE3, KPORS
and L pulsotypes, The pulsotype & isolate belonged to
sequence fype 525 and harbowred the blae . ESHL
gene. As for the 25 £ cloacae solates studied, 23
belonged 1o dlag~bearing pulsotype ERCO5Z, one 1o
EBWC054 and another to EBCO3E

Tatally 170 environmental swah samples were taken
during the intervention period {October to December
200 1), These samples were collected from 107 critical
and 63 nom-critical surfaces, Twenty-five out of 107
eritical and 14 out of 63 non-critical surface samples
were cultune positive, respectively, thus highlighting
imadequately cleaned areas. OF these samples, a few
wiene taken from a wash basin, three taps, a common

Prospecine pemod

(1]
WL Ah Rh
byt el

= (olonimed ESBL possiive patiesds 7 Infecied ES AL positive patiens

—— Ml pmsenis

nnwnHmnd bygiene complinnce

Fig. Comparson of the rerospective and praspective periods m tesms of colon mation, infection and hand by giene compliance "hand hygiens/d’
patimi” refirs to g rumber of hand bhygiene proced ures performed m ghe case of ane paieni durmg one day a1 haspra

4 ‘Word J Pediatr, Online Firs{, November 2016 - www.wiipch.com



71

ESBL-praducing bactenia in the NICL

warming hath for feeding bottles and the dish tray in the
nurses’ mom; all of these contaimed ESBL Enterobacter
cloacae, belonging o pulsotype EbC052. In February
2002, we also took samples from healthcane workers'
stool in search of ESBL-producing bacteria and further
potential sources of mfection because these cargivers
are in direct close comtact with the infants, Two samples
from 32 healthcare workers showed ESBL £ coli
positivity; however, no infants showed ESBL £ cali
positivity at the wand,

In & companson of the two penods under eamination,
a sigm feant merease can be seen durimg the prospective
period regarding the consumption of ABHE solutions
(F=003), Inthe first phase, this represented an avemge
of 7790 L ABHRE per 1000 patient-days, while in
the second interval, this figure mereased to 11496 L
per 1000 patient-days. Compared with the baseline
data at the beginning of the retrospective period
under examination (26, 18 ESBL-positive patients
per 1000 patient-days)y, a significant reduction can
be seen in the incidence of ESBL-posihive patients
by the end of the prospective phase (11.01 positive
patients per 1000 patient-days, P=0.02). Indirect hand
hygiene compliance showed a significant incmease in
the prospective examination period compared to the
refrospective exammation period (P<0001) (Fig.).
During the retrospective penod, 26,02 hand hy giene
procedures were performed on average per patient
per hospital day, and this increased to 336 during the
prospective period. As a result of the hand Iygiene
education and with the wseful aid of a UY lamp for
supervision, the efficacy of hand cleaning among
healtheare workers also improved significantly, In
the retrospective period, when hand hy giene practice
wits examined, the nal beds and dorsal surfaces of the
thumbs were wsually missed {perfect results were only
achieved in 14% of the cases). During a three-wesk
pericd, stafl was supplied with a UV lamp for detecting
fluorescent ABHRE (o provide them with an opportumnity
to practice and evaluate their own hand hygiene
technmigque, Durimg the UV lamp-supported fraining,
perfzet hand hygiene practice increased to 77%,

Discussion
Infection control has a remarkable historical commection
with the pediatric population. Igndc Semmelweis
already found a link between hand hygiene and
perinatal infection rtes in the nineteenth century, ™
The aim of our intervention was to roll back
colomization and infections cansed by ESBL-pmducing
bacteria at our NICLU, and as our resulis suggest, we
have managed to reach that aim.
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Most importantly, there was a sharp dearease in the
number of patients colonized and nfected with ESBL-
producing bacteria. Invasive mechanical ventilation
days were successfully reduced almaost by half. This
result is mostly due to the introduction of INSURE
ihm’np}'.m'm However, INSURE not only caused a
decrease, but also reduced the chance of ventilator=
associated infections and so contributed to the dop in
late bacterial colonizations and the occurrence of late
omset sepsis and thus may have contributed to the Fall in
late invasive ventilalory support demand.™

ESBL-producing Gram-negative bacteria can
survive on environmental surfaces, preferably in moist
sites, for weeks, environmental decontamimation is
therefore a highly important issue in intensive care
units"™ In accordance to other studies,™ ™ we also
detected ESBL-producing bacteria on moist surfaces
and places. After an evaluation of the results and an
identification of possible sources, the use of wash
basins was minimized and the dish tray was removed
permanently from the nurses’ room. Also, the local
specilic warming method (e that all feeding bottles
were warmed ina common warming bath) was
immediately banned from the ward and the bottles were
wammed mdividually from that point on, As a further
preventive measure, the water in these new mdividual
warming devices was also changed several times a day,
and devices were cleaned with disinfectant solitions after
use and stored dry. This imtervention cansed a remarkahle
reduction i the number of new ESBL-positive patients.

In the study carried out by Bong et al,”" the
potential sources of infection at the NICL were
the gastric tubes, the incubators and the healthcare
personnel. Although none of the mentioned sufaces or
the care providing stafl were justified as real sources of
infzction, with the multistep intervention we managed
to improve these fields too, The quality of cleaning
critical surfaces near the patients improved, as none of
these surfaces have produced positive samples afler the
introduction of the new cleaning regimen,

We also carried out Becal sampling from healthcare
workers' stool in search of ESBL-producing hactena.
Although two samples from 32 healthcare workers
exhibited EXBL £ cali positivity, no infants showed
ESBL £ cofi positivity at the ward, The staff members,
who were colonized with ESBL E. coli, therefore,
cannot be regarded as potential sources of the infection
under examimat ion.

Fmally, as a result of the hygienic mterventions,
namely the examination of hands under UV light
and small-group training sessions for clinicians and
staff, including imstruction on correct hand hygiene
procedure, indirect hand hygiene complisnce showed
a significant merease, Our results are in accordance
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with Zahar et al,"™ who also found a significant rise in
ABHR e in the period following imterventions,

In conclusion, rolling back ESBL-producing
bactenia at our MICL was suceessful. We attnibute this
suceess mamly to the multidisciphnary approach, the
continuous feedback and monitoring, and the high
compliance of the staff. Although the staff of a NICL
is in closer contact with neomtes, compared to a ward
with alder patients, colonization of health cre workers
did not play any role in the nosocomial persistence of
ESBL-pmducing hacteria,
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Hitek ¢s tevhitek,
azaz vitatott esszencialis kérdések
a kezhigienerol az evidencia tiikrében

Szél Borbala' » Nagy Kamilla dr! » Milassin Marta dr.” » Talosi Gyula dr.*

regedi Tudomanyegyetem, Szat-Gydrgyi Albat Klinikai Kozpont, Kéorhazhigimes Osetaly, Szeged
Adrseagos Epidanioldgiai Kaepont, Dexinfekados Owsetaly, Budapest
PRacs- Kiskun Megye Korhaz, Csecsend- &5 Gyerme kgy dgyasat Owctaly, Kecskemit

Az cgesmegieyi cliits sorin seereert feridzdsck kialakulimaban magymeérekben szerepet jaszhat a konaminale kéz,
Amegleleldidiben o redhnikival dvégeen kézhigions a baeghizronsig elengedhereden ek dee, ugvanakkor, ha az
cpesrsegizyi dolgoeor mves meggyieadésa &5 Hedd ma meggitoljik a magas szinni kezhigicns compliance meg-
valdsitisaban, akkor ez jekeniisen ronthati a beregelbicis mindseger Szdmos wlr gondobr & roves tudis befolyisol-
hatja a dolgoed amicidie, és grakran alapralan meggy deodések illnak a nem meghdeld kezhigiones compliance hic-
erehen. Az evidencidk telkutatisa, elemedse ¢ kivzértherd isme rte tése rendszees oktatis és mvab bk pads formdjaban
= kiemelve a kézhigiené elméleti e gyakorlari aspekrusaic - segither elsajaritani és rigeiteni a hedyves redhnikic és az
evidenciin alapult ismeretcket. Oryv, Hedl ., 2017, 1586), 212-219,

Eulesszavale: kézhigiené, kizhigends compliance, alk cholos kéztertid enicés, infdici Gk ontrall

Beliefs — Misbeliefs, answering essential questions about hand hygiene from
the view of the evidences

Conmminaed hands can play pivotal rae in the development and spread of healtheoare- assoaated intec dons, Corse-
quendy hand hygiene practice pertormed with adequate technique and with adequate timing is an essengal imple-
ment tor pactient safery. Inhibicion of the pragice of high level hand hygiene by the misconcepons o deficient
know ledge of heal theare workers may lead to negatve influence on the quality of patientcare. Eroncous belicts or
“rumoarous knowledge” acquired from colleagnes can not only inthuence the aitude of healtheare workers, bur can
also give rise to inafident hand lygiene compliance. Finding, inerpretng and imparting the related evidence by
delivering continuing education and lectures, highlighting the theoretical and practical know-how on hand hygiene
cottld hdp ro undersand and imprine the evidence-based pradice and adequare technique in the esendal issue of
hand hygicne.

Eeywords: hand by gene, hand lwgicne compliance, alcohol-based land rub, infecion contra

Smfl, B Nagy, K., Milasin, M., Tiles, Gy | Beliets — Misbeliets, answvering essential questions about hand hygiene
tromn the view of the evidences |, Orv, Hedl | 2017, 1586),212-219.

(Beerkezan 2016, november 2. elfogadva: 2016, december 1)

Ribvidicsck A epfupstpiipy ellitisal Geseefliged erdedse k vilig
EP4 = hisztenol Ay KO = kézhigénds compliance, OEK = (- | S2erte nagy problémit jelentenck [ 1], mivel hatalmas
szagos Epidemiol dgial Kizpont, WHO = Egéseségioyi Vilig- | terhet rinak mind a megbetegedett seemélyre, annak
sEerveret cralddjira, mind a betepe [litist nyijed epésesépiipyi in

D00 1015565 50,201 730657 m 2017 = 155, éviolgam, 6 szdm = 212-219



teenknyekre | 2] A kézhigiéné az epyvik legfontosabb
esghtize az infekcidkontmoll-evékenységnek, amelynek
segitsépéyel megakadily ozhatdk a keresetfervdeések [ 3],
armi ax egésrsépiipyi ellitissal Guaseefiiged fertde ések ki
wel felének megelie ését jelentené,

Bar a kéehigiéné fontossigara Sememelwe s Jpnd e mar
ax 1800kas évek vépétdl 2 lhivta a figyvelmet, és mira szé
les kirben felismerték, hogy a sebései kéefertdtleninés
[ bemesakodas) mellett a midtdn kiviili sokrétd betegella
tis sorin is megfeleld higiénés kéctertdtlenitést kell al
kalmazni a kérokoed mikroorganizmuosok terjed ésének
megakadaly oedsihoe, mégs ar eglarsé gyl dolgoedk
kéz higiénés comp iance e viligse erte igen alacsony (atla
gosan =40%) [4,5 ]

A nemaethdel ké shigiends kampanyok és irnyelv [5]
megielenését kivetve Magyarorssipon is kadak epgy
midszertani levelet |6 |, amely rogeitette a betegellitis
teriiletén a bemosakodison kivitl alkalmazandd kéchig
éné srabdly ait és arokat ax indikacidkat, hogy mikor és
hol kell ebvégeeni act. Magyarorszigzon a betege llatd in
tézménye kb kbrhie- higénikusal rendszeresen kivte lesek
miérni intézmenyiik betegellitdinak higiénés ke efertdile
nitgshe s vald hoesidllisar, azaz a kézhigiénés compli
ance-t (KOC) és az eredmény eikrdl évente ti)ékoetamiuk
is kell az Orszigos Epidemioldgiai Kazpontor (OER).
A KO mérdse wrténhet direkt modon a kEzhigiénés te
viékenyséz meghgy elésével, de ami objekov & ar omza
gos, illetve a nemzethiei adatokkal is egy szeriien Hssee
hasonlithatd, az ax indirekt viesgilat. Ennek sorin az
intemény dltal felhasendle kéefertdtleninh saer mennyi
sepét adjuk meg 1000 ipolisi napra vonatkesdan, & eb
bl kiszimolhatd ax is, hiny kéetertdtlenivést viégeznek
ax adot betege it helyen atlagosan egy betegnél 24
dra alatt { ex ax adat nem tartalmazza a se bésan kéefertit
lenitésher, arax a mitdkben a be-. ar & kimosakodas
how hasenalt kéate rdtlenitd samer mennyiségét) |5, 6]

Mapyaromszapgon a betepellitd intéenenyek e pgymiis
utin csatlakostak a kézhigiénés kampamvokhos, aminek
eredményeként az orszigos dtlagos KC az elmilt évek
benjelentdsen javalt, mig 201 1-2012 -ben 7 liter,/ 1000
apolasi nap volt, addig 2015 ben mar 9.9 liter/ 1000
apolasi nap . Ugyanakkor a kézhigiénés hoee aallas tovab
bi fejlddését minden erdfesatés ellenére lassithatjak bi
ronyos iEnyveatk, mint példaonl a nemek kdadtt kildnb
st |7 ], az orvosok & dpoldk kieitn kildnbségek | 8],
ax intenziv osetlyon vald munkavégeds [9], 2 munka
vigees héthivenap vagy héw égén tirténik | 10 ], valamine
a szababyok betartasara rendelkes ésre allGadd [11]. 56t a
dolgozin kéehigiénét vizsgald kérddvek & inerok a
fent fekormlt tényvezdk mellett pyakran olyvan attitdd ik
megielenésére i raviligitanak, amelvek feltehetdleg a
nem megfeleld ismeretek talajin alakulrak ki, Ezek olyan
magatartistormik, amelyeket (6l lithatdan nem a fegy el
mezetlenség, hanem az ismeretek hidnyin alapuld félre
értés, tévhit iranmyit.

Telen kézirat szerzdinek célja, hogy a higiénés kéefer
tétlenités teriletén az evidencidk tikrében olvan kules
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fontossipn kéndéscket tisstazzanak, amelyekkel kapeso
latovsan aw e g simé piigyidol goed k kdeé ben féligassigokon
vagy fElreértésen alapuld tévhitek terjed nek. amik akada
lrozhatjak dket abban, hogy a KOC-jitk ax ebvartnak meg
feleld legyen.

Az alabbiakban 10 kérdésre kerestitk a valasat:

1. Valdban nines idd a higienes kézfertitenitesre?

A dolgoedk gyakran arra hivatkoenak, hogy nines iddé a
kézhigié nére a fsatett, stresszes helyaetekben, Az idd&

hianyt ax dpoldsmemélyzet olvan vissonylatban is emle

getl, hogy kevés a betegapold & sok a beteg, gy a teen

dik strijében nincs elég idd minden seitkséges esetben
a szabalyosan kivitelez ett kée higiénére.

A betegellitisban o higiénés kéefertdtlenités kizép
pontjiban ax Egéseségimi Viligszervezer (WHO) ja
vaslata alapjin [4] az alkoholtartalmi kéctertdtlenitd
szer hasendlata all.

Ax alkoholos ké ebeddrmdlés mod see re sorin a fertdt
lenitéezert eloszlatjink a kexiinkdn ddresald moedula
tokkal addig, amig a fertdtlenitdszer kitejti kirokoz GG
hatisat, majd elparolog (kivrildbeliil 20- 30 masodperc).
Ezt a technikat alkalmaze uk a betegellitis sorin minden
alyan esetben, amikor kexiink szemmel lithatGan nen
seenmyezett, illetve a véddkeszoyi felvétele eldee s leveé
tele utin is.

E legirissebl kéchigiénés smbalvok mir wikéletesen
illeszkednek az idShiinyhoe, mivel a minimum 2 percig
tartdy kézmosis helyett a mind desze 20 masodpercig tar
th ferttlenmitdazeres kée bedtmsilést ajanhak [6]. Eat
tamasztja ala a Vo ésmisad lal v égeett viesgalat, amely
ben egy intene v osetalyon, ha a kfchigiénét fertdtlenind
hatisi szappannal végeik, akkor a munkaidd 17%-ac vl
tik el feredtlenitd kézmosissal, mig ha a kezeket alkoho
lovs kézbeddrzsildvel fertdtlenitik, akkor az ugyananny
sror elvéprett kézhigiénéds tevékenysép kevesebb, mint
Aeat teszi ki a munkaiddnek [ 11] Ha a dolgoedinkkal
ismertetjiik a lepfrisse bb kézhigiénés ajinlasokat és ki
vethezetesen be s tartjak ast, akkor lese elegendd idejink
a seitksd ges esetekben a kéele rtdde nitésre,

2. Kiszaritja a kezeket @ alkoholos kézfertitlenitd
sEer?
Ag eplészstgliipyben a munkavallalonak, ha kdevetlendl
beteget litel, kézhigiénét kell alkalmaznia a WHO dlal
kiadott smkmai ajanldsban szere pld Gt kézhigiénés mo
mentum szerint: a beteg érntése el és utin, a valad ék
kal tisrté nd expoeiciok utan, ax aszeptikos beavatkor asok
elitt &5 a beteg kiwnyezetének Crintése utin minden
esetben 4] Ha iblvenkor a betegellatt kese szemmel lat
hatdan nem véres vagy viladékos, alkohol hatdarmeagi
kézferedtlenitd szeres bedirzsalést jelent a kéchigiéng,
Abetegellitdk egy résee azonban keriili a fertdtlenitG
sgeres kéebed drasdlést, mert axt gondolja, hogy mind
epy, milven kézfertdtlenitd szert kap, mindegyik drt a
keéxbdiréne k.
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Ha ugyanakkor a munkiltatd is ast gondolja, mind
epy, milyen ké sfertdtlenitd seert ad a dolgoadjanak és
erirt a legolesdbbar seerzi be neki, valdban ast Fogja lac
i, hogy a dolgoed kéebdre kirosodik. Tobb tanolmrny
15 igarolja, hogy a késfertdtleni szerek mindsége divn
tien betohdsolja act, hogy okoe-e a scer birkirosodast,
kimutartak ngyants, hogy a kircsodast nem maga a hatd
anyag okoze, hanem a szerben talilhatd adalékanyapok
(példanl soneadke k) és srennyeeddések. A o mindesd gi
termiekek erektal mentesck, sot barvedd dsseetevat is
tartalmazmak | 12, 13 .

Ha a dolgozinak i) a keze a fertdtlenitdsz ertdl, nem
meglepd, ha igyekse ik elke ritlni annak hasenalatat és pél
daul a fertdtleniidsmeres ké sheddradlés helyett beset
M,

Ennek a higiénés szabdlyssepgésneka betegellitis min
den résetvevijére néove salvos kivetkezményei lehet
nek: az ilyven dolgozd kézhigiénge nem garantilja a be
tegbirtonsagot. mivel a scappanos  kéemosas  csak
cairaszamestkkentd, A szappanos kézmosas ngy anakkor
eltavolitja a kéebdr nedvesitd-zsired fktorait, ami mar a
dolgoed bistonsigot is vesed lyesteti. Aw e pésesd i pyi
személyzet legpyakrabban eldforduld oglalkosis meg
betegedésel rangsoriban, a mozgisseervi meghetegedé
sek utan, valdban a bar betegsége allnak a masodik he
ben [14]. A foglalkozasi birbetegségek 80%ar a
kontaktdermatitis tesza ki [15].

Asérilt bdrim raadasul kimnyebben megtelepszenck a
kirokozak, mint az ép bdntn [ 16 ] Egy, ndvérek kda
ré ben végrett viesgdlat sorin olvan bee pellitk ke sét
mintiztik meg, akiknél mir kalakule a dermatitis; 2 min
tikbal  Stapilococons bominds, Staphvlococows anrens
Grrame- negativ bakté rivmok, Enterococonsok &5 Candida
15 kimutathawh valt [17].

A kéeterttlemtd szerek kivalase tasanal ezért nem ax
drverseny a helves me poldis, hanem az egyéni éreékeny
sfp fipyelembevéte le, ame a dolgon sedmiraannak a fer
tétlenitdszernek a biztositisa, amelyet az & bire a legjob
ban elvisel. Ex ax elsd aranyszabily, amely jelentdsen
képes javitmni annak a dolgozdnak o KC-jér, akinek az
cgbaségigyben a betegellitss sorin a kéefertitlenitd
seert éveken at folyamatosan &s Granként akir thbbszdr is
ri kell dérzsslnie a sajat barére [ 18] A nagy létssimni
dolgoedt glalkoztary ntéeményekben thbbigle kéefer
totlenitd szert is javasolt biztositan, hogy as egyén éreé
kery séget is Ay elernbe vive legy en vilasetasi lehetdsége
a dolgozdknak. Ex a gyakorlatban Gy valdsithatd meg,
hogy a dolzoetk altal kiprobalt és a grakorlatban mar be
valt szereket venenyertetik & exek kiwill valasztjak ki oax
drban is legne glele Bbhbeke . A szakma képviseldinek erre
kellene a jéwdben batoritania a mened smentet.

3. Igaz- e, hogy felszividik a birdn és a légutakon at
a kézfertitdenitéskor @ alkohol, és akar alkohol-
abuzus is kialakulhat?

Az e teritleten végeett vizsgalatok semmibven, vagy alig

kimmtathatdy méret kben taliltak vémalkohalszint-emelke
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dést kéateroitlenind seer hasendlata kdwetke stében, és
exzel kapesolatos tineteket sem mdtak flje gyeeni [ 19
21].

Egy tanulminyban olvashatd, hogy az 52.6% 05 2o
propiltartalmin ki fertdtlenitd szer gyakon  hasz nalata
4 dran at 10 percenként alkalmazott kéfertdtlenités
utin dnkéntesek levett wrmintiiban 10 esethdal 9onél
0,005-0,18 mpAdl izopropilszint wolt kimuotathatos,
upyanakkor envhe mértéki imopropilintoxikic ichoz le g
alibb 50 meAdl véralkoholsdint seikséges [20]. Egy
2012 -es tanalminy is azt muatatta be, hogy a propanol
vegyitlete jelentd ktelen mértékin felse vid dsra ké pes, akut
towikus timetet nem tud Etrehosni, &5 mivel az ember
anyagesere gyorsan feldolgoee, nem tud a vegyiilet ak

kumulalédni [21].

Bar Brown é5 msad viesgialatukban azt taliltik, ha in
tenziven &5 gyakran végeik ax etanoltartalmi kéefertdle
nitd szeres kézbedirasalést (e emliten tanulmainy ban 1
dra alat 30 kErferddenités tirtént). akkor csekély
mennyisé zil etanol el ddhat a bdedn keresetiil, illetee
ey zart legterii heby isézben be is lehet 18 legezni a kée ndl
elpirolgd alkoholt. Eaek a mennyiségek azonban a kée
iti e llendradsnél alkalmazott alkoholsantménd saondian
nern mutatnak eleérést [ 19].

Finnada érmised kutatisukban bemuotattak, hogy a gél
allagh alkoholtartalmin kéfertdtlenitd seer (amely nem
seiwvidik fel a kée borérdl) hasznilata még ar dvoddsok
ke ben is teljesen veseé htelen, mikis ben megelfe heti a
kfiedeséphen pyorsan terjedd virusok kéz dagan valé to
vi bbaddsir [ 22 ]

4, Valoban a kéferttlenités a felelds a szerveset
biszfenol A { BPA) -tartalminak esetleges emelke-
déséert?

A legnagyobb menny iségben eldallitott kémial any agok

kéizd tartoeik a BTA, és jal ismert epgésesé phiarositd ha

tasa (hormondlis cavarok, seivbe e peép, asstma, elhizis),
azonban az alkoholos kéztertdtlenicdk & szappanok ké
miai dsszetevil kiedn nincs BPAL

Ax ezzel kapesolatos tévhit onnan seirmazik, hogy

BPA-valvannak bevonva a banki automatakbal, pénetar

ghpekbil, fgépe kbl illetve tese tgépe k' orvosi anali

satorokbdl sedrmasd bizony latok, Egy 20014 végén pub
likalt cikk [23] arrdl smimolt be, ha a hdpapirra
nyormatott bizonylat meghogisa eldtt ki etleniil kezet
fertdtlenitiink és 45 misodpercen keresetil kexiinkben
tartjuk a hdpapirt, a kézhigitnés szerekben |&vd penetri
citnt fokoed anyag eldsegitheti a BPA ujjainkon vald kiol
diclisat, &5 ha exzel a kézzel esziink annak szajnyalka
hartyan  keresetdl wirténd  Elseivddasit. Ebbal azt a
kewvetkestetést vonta le néhiny kéadesdgi oldal és blog,
hogy soha tobbé ne fertdtlenitsink kezet. E javaslatok
nélkilizik a betegellits higiénés szabilyainak ismer ecét,
sot ax alapwvetd személyhigitnés szabilyokér is. Bar az
evidenciat mellded inte rne tes reakeiok eltoritjak az em
litett kotatas izenetét, annyi hasenos informacional sz ol

pilhatnak akire pésesd pri gy dolgoedk seinina is, hogy a
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hépapir nyomtatisin bizonylatokat feleslepesen nem kell
megtopni, a munkahe lven pedig = ha ezl dolgozik v
laki = haszniljon védikesety Gr, de a seikséges kézhigie
nét sermmiké ppen se hagyja el

5. Elisziir kell keret mosni és utina fertitleniteni
vagy forditval Fontos egydltalin a kézmosis és a
kitzfertitlenité s egymast kivverd sormendjed

Fétféle higiénés kéafertitlenités etezik: vie howeivé e lé

vel térténd tertdtlenitd hatisi folyékony szappanos ke

mosis 05 kéefertdtlenités alkoholbazisi, fertdtlenitd ha

tasit srer kée bdree thrténd beddezsolése utjan |4, 24].
Mig ax alkoholos kés bediresilés célja ax gy nevezett

atmeneti (tranziens) miknofldra elpusatitas, a fertdtkem

i hatdsi folyékony szappanos kéomosis sorin a késadt

miények demeetételd bal addddan (a ké setmé nyek teneid

tartalminak kiszinhetden ) a tranziens mikroflorin kiviil

o szennyezidések eldivolitisa is megtirténik. Ugyanest

el lehet érni két Feisban is, amikor kit végeez itk el a

szappanos vizes kée mosast és kil lin a kéeferittlenitd sce

res kézbediestlést a thetiths & a megleleld csiraszam

catibkentés érde ke ben. Ennek a két fizisnak a sorrendje a

mindenkor érvényes kézhigiénés szabdlyokban tolbeedr

is viltozott ax elmalt &vekben, ami megnehezio a kézha

piené egyes lepéseinek rutinnd vilisic, 197 3-ban, amikor
még hagy omanyos seappant hasz naltak a kée megtisatita
sara, csak a kéthe st kéx fertdtlenités joheen seoba, haa
ki tisetitasara & fertdtlemitésére is szitkség volt. Ekkor
ae Bpfsmépiipd Minsetériom 1L Okats Foosatilya

az dltala kiadotr jegyeet (1973, Bodapest) | Saemélyi fer
totlenivés™ cimi réseében < ast irta eld, hogy a jirviny
gy gy akorlatban a kézmosis el kell o késfertddenitd
seert hasenalm azért, hogy a kibrokoe Ok ne kontaminaljak

a szappant, a kéemosd csapjat, a mosdokagylon. Magd a

szappanos kéemosas utin egy Ojabb kéfertddenités kiv

ve thezaen ,amelynek célja, hogy a mir megtisatiton keee
ken esetleg vissmamaradd kidrokosdkat eldlje. A sok
igenyld és bormyolult kézhigiénét egyszeriibbé és logiko
sabbi tette ax Orszigos Epidemioldgiail Edepont [ OEE)

a kiwetkes & években a betegellitd intézmények ben kite

lezden alkalmazandd ganlasiban [25-27 ). amikor at

irta, hogy a kétfisi higiénés kés fertdtlenités soran el
sadir torkénjen a ké sfertdtlenité s alkoholos késbeddradila
srerrel, é5 amit elpusatitott a kézfertdtlenitd scer, ast

mossuk le utina seappannal és vizzel, Mapjainkban mir a

szilird  szappan alkalmazisa ae egéseségigyben tilos.

2009 éraa WHO kézhigiénés iriryelve [ 4] az alkoholbi

eistt kézfertOtlentd seeres kézbedirestlést dnmagiban

preferalja és csak kivételes esetekben jvasolja aszappancs
kézmosdst is, példaul, ha seemmel lAthatd mennyisé gi
sgerves anyag (vér, valadeék ) van a kéeen. Eackben a kive

teles esetekben azonban megforditotea a fertdtlenités &5 a

tisetitis sorrendjér, asae eldsair kell szappannal és vieeel

megtisztitan &5 csak utina fertdtlenitdszerrel beddresiiln

a kezet. A magy arazat ex esetben is logikus, mert a ke

fertétlenites hatékonysaga nem valdsitharh me g tikélete

sen midske ppen, a pyorsan parolges alkoholos kézfertdtle
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nity srer ugyanis el sem tod jutni a kéx bdréhex, ha
akadalyoeea az ott v seerves anyag, Bat az elméletet
kiweti &5 ext o sorrendet irja eld mir a hazai modszertani
levél [6] &5 ax OFE Td ghostatd a foriitieniv e @ otodik
kiadasa | 28 | 1s.

Annak ismeretében, hogy mara mar forgalomba keriil
tek eliletertdtlenitd kenddk &, amelyekkel gormsan és
hat konyan lehet csiramentesen tartani a folyamatsan
kon taminalddd kéemosd caapok és mosd dkagyldk felile
tét, erthetd a WEHO 4 allispontja, ami nem épiti be ext a
szempontot a kézhigiéné lépéseibe . A kézmost kagylo és
a szerely énye ugyanis a kgaennyezettebb része egy be
tege llans helyne k. ahonnan még akkor is a kéz re keriilhet
nek kdrokoedk a vz capddas miatt, ha a szabdalyoknak
megtelelden  kénydkkel nyithatd csapokat  hasendlnak.
A kdetsetites & kéefertdtlenités na émvé nyes sorrend jére
vonatkozd szabily betartasit segiti, haa dolgoedk szama
ra a kéx tisetitisihos folyékony szappan helyett fertdtle
nitey hatdsn kéetisetidsz ert bie tositunk, &5 akkor indokolt
esethen egy fwisban végestetheink el a kéx thetitasar és
ferttitle nitését is, Igy fel sem meritlhet a kéztisetitas & a
kéztertdtlenitd seeres beddrmdalés sorrendjénck kéndése,
énax sem fordulhat eld, hogy a hatékony kézhigiéné he
lyert csak szappanos kéomosast végesnek a betegellitok.

6. Mikor kell seappannal kezet mosni és mikor kell
cuak kexet fertitleniteni?

A kErmosds szappannal mechanikos késtise titst jelent,
mikdeben 0,51 percig déresdljik r a folyékony kéz

tisztitdezert a kéare ngy, hopy aza kée minden teriiletét
ceyenletesen bevoma = dgyelve a kirdmagy akra, ujjbe

pyekre &5 hivelykujjakra is [29] <, majd folyd viezel le

ablifitk s alaposan megizantjuk eldobhatd papirtrls
vel A szappanos viees kézmosissal azonban nem tuduonk
elérni megle k1S kirokoe dse am-csikkenést, még a kéz

miceis dtartanianak ndveldsével sem | 30 ) Akéz anem
lengdkaros caap elsirisakor a pomb érintésé wdl, vagy a
vizkedveld baktériumok (példinl Prendomona s aerwgino-
s ) aleal kolonizilt visszacs apddd vizeseppektdl Gjra kon

tamindlédhat | 21 ], Ezért fonros, hogy a kézmosis urin
megtirténjen ax alkoholos kéebedbresilés s ( kéthe ish
ki fe rtditlenités )

Feltétleniil seiiksép van az alkoholos ké sheddradlés
elétt a kéznsatitis mechanikos elbivolitd hatisinak ki
hasenilisira o Clogridinm dificide fertdein beteg elld
tisa utin, mivel a fertdeést okozd baktérivm sporiit nem
képes elpusetitani az alkoholos kéfertdtlenitd szer [ 32].

7. A véddkestyl tiikeéletes vedelmet nyiajt a kiroko-
zile terjesztése ellen? Sziksé ges-e egyiltalin kezet
fertitleniteni a védikeszryi felvétele el és a le-
vetele utin? A kestyll viselesének élettartamit
meghosszabbithatjuk a lefertitlenitésével vagy 4
rafebvételével?

A véddkesetyll hasenalata védelmet nyigt ae egéssty

itgyi dolgoed szamara a potencialis vérrel, valadé kkal

téirténd exporicioval szemben, valamint a beteg sériilt
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bérének vagy nyalkahartyajanak érintése dltal 1érejdiva
kontaminacidwal seemben [33]0 A kesetyihasenalat be

folyisolhatja a KOC-t, mivel biztonsigot oy ojt, igy két be

teg ke et elmaradhat a kesery G cseréje s kiinnyen létre

jirhet egy keresedertdués | 34, 35 | Egy atfogd tanulmany
ravilagitott arra, hogy gyakran a kesstyn viselete miatt
clhagytik a kéchigiénét, tovibba eldondult az is, hogy
srtiksd e lenil vették el a véd desahdet, &5 a viesgilt ese

tek 37%-dban a nem megleleld keseryithasandlat ndwvelte
a kereszttertdzés kialakulasinak kockizatit [36]. Axt is
gondolhatjik a véddkesztyir felvevdk, hogy felesleges a
kese teiitebed e lelort kée te rtdde nités, hiszen agyis befedi
ar egiese kezitket a kesatyl, Rodk fsmesnd s megheé rdiije

lezik a véddke setvil felvétele eldnt ke e rtdde nités indo

koltsipgat. Mikrobioldgial mintavétele séssel viesgaltak a
dolgoadk keeét és a felvert kesetyiket gy is, hogy a
kesetyil felvétele eldte tértént késferedtlenites és Oeyis,
hogy kihagytik az eléeeres kéefertdtlenités lepését. Vies

wilatuk soran a két csoport kiwdtt nem talaltak szignih

kans kitlinbeéget | 37].

Ugyanakkor egy masik vizsgalat ast mutatta ki, hogy a
tiib by dolgoms dltal hasemalt és a sedmunkra kieponti hely
re kirakott nyitott teteji kesztyisdobosban lévh, még
hasenalatlan kesety(k is képesek kontaminaléd, ha fer
tétlenités nélkili kéceel nydlnak hozed a dolgozak (leg
gy akrabban Gram-pogzitiv baktérinmok altal) | 38 |, Exek
a keszryiik a betege [lats kor mar fertde Sforrasként jelen
hetnek meg. Ezérta kesstytik febétele (mar a dobozabal
valdy kivétele ) eléon seiikséges kezet feredtleniteni. A vé
didkesetyil levétele kdzben kdnnyen kontaminalédhat a
kirmyeset |39 ], vagy akir a kesery(l viseldjének kéefeje,
csutkléja, alkarja is [40], sét gy is bekivetkezhet a kée
kontaminacioja, hogy viselet kieben megséritl (kisza
kad) a keszreil vagy a kesatyll szaran at fobadék (vér,
viladék, mosdatasnal hasenalt vie sth.) csorog a kesety i
belsejébe. Eaért a véddkesatyid levétele utin mindig ke
zet kell ertdtleniteni. & véddkesztvik fertddenitését és
Ojrahasznilatit a mbdszertani levelek egyéreelmien tile
jak [41], egyediil a felddd orseigok seimira enged élyes
a WHO [ 4], ahol igen szikis a forris.

Magy on fontos tehat, hogy adolgoetk tudjak & tda
tosan alkalmareik a helves kesereil hase nalati indikacic
kat, miker milyen ﬁj:'.llL‘.:.l.l kt:.\;'.:t!_.-'ﬁt [steril kesetyl vagy
v ke sty ) kell viselni a kildnbded beavatkozisoknal,
Es tudjik, hogy a kesetyi felvétele eldee is &5 a levérele
utin is minden esethen el kell végeaniiik a kézfertdtleni

tést |4, 42 .

8. Camak a egésségiigyi seemélyzet kézhigiénes
compliance-én malik, hogy mennyire terjednek a
bete gellitd ostilyokon a = kontalkt daton {példaul
kez itjan) tovabbadhatd - fertiwések?

Méhiny mnulminy riviligitott arra, hogy nemcsak az

epcszsepiipyi dolgoed keze jitszhat szerepet a fertdeések

tow aterjedésében, hanem a betege ki s [43-45]. A keze

ken toként Gram-negativ baki iumokat [44, 45] &5 a

Crram-poaty baktériumok kdeil Stapdvlococons aurenst
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mutattak ki [43 ] A kézhigiéné duidik momentuma,
agar a beteg kirmyezetének érintése utin elvégrendd
kézhigiéné exért is fontos, mivel a beteg szervezetében
&5 a birén lévd kirokosok tibbsége megtalilhatd a be
teg admajaban, amely mintegy 1.5 méteres hatdsugari
gimbként dleli kiviil a beteget. A beteg ngyanis ax agya
ban, illetve ax dgya kil mosopya gyakran érinti a kdér
nyezetében lévd életlen felileteket, amelyeken a kar
okowdk hossan ideig életkd pesek nmaradhatnak |[46].
Mivel a betegzdniban léva berendezési tirgyak ( példinl:
agyveg, Gjeliszekrény, kapaszkodok) feliileteir nemcsak a
beteg, hanem a betegellattk is rendszeresen érintik (pél
daul az apolis soran ), a rajtuk 1608 korokoedk kimmen
kontamindlhatjik a betegellatsk keaét is.

Exért a betegellitdk kézhigiéndés oktatisival parhuza
moean saiksdy van bete poktatisea s, amelyben ki kell
térmi a betegek |6 kézhigienéének fontossigira is [47].
Mivel a betegzdniba rendseeresen belépnek a betegek
her érkexd latogatok is, ax & kexitk is kontaminalid hat
ax it ¢l kirokoedkkal. Exaltal potencialis fertdedior s
lehet a latogatd is. Birw bach ér misnd |48 | intene i o
tialyra érkexd latopatok keeéndl vettek mikrobioldgiai
mintit. A vigsgilatban a kézhigié nét végedkné] ne gativ
volt az eredmény, mig azok esetében, akik nem végeaték
el a kéx megtiszdtisit, ax dsszes mintibol kirokozd e
nyészett ki, A ktenyészett mintak 26%-abal 12-fEle pa
togién kiwokoe & is kimutathatd v olt, Ezek obyan kéwo ko
ik voltak, amelyek egéseségig ellatissal deseetiiggd
fertdadseket okochatnak (tGbbnyire Grame-negativ bak
térinmokat, de epy esetben meticillinrezisatens Staphwo-
cocoses anrenst s taliltak a litogard kezén).

A betegek és a latogardk BCjénck viesgilata kérmyes
kérdés, gy ajelentdsége ellenére kevés kntatas foglalke
zott eddig vele, pedig mar 1996 ban 15 megallapitotta
ey tanulmany, hogy minddssze 78 ban végeik el a lam
ik a seiikséges kézhigiénét a beteg pyermek megérin
tése el |49,

Egy késobbi viesgalatban Randle & mesed | 50] mar
jobb eredmémet kaptak. Az utdbbi viesgilatban a bete
pek esetéhen 56%-os, a litogatdk  esetében 57%- o5
compliance-t figyeltek meg.

A betegellattk haté kony oktatisanak modjant] 16 tezik
alvan elképeelés is, amelyben epgyseerre térténne a be
tegellitis két legtontosabb seerepldjéne k- figyele mifel
hivisa a késhigiéné silyira, ugyanis a betegek batoritisa

arra, hogy emlékeztessék betegellitdjukat, hogy fertde
lenitsék a kexitket, mieldtt hozzijuk érnek - nivelheti ax
egdsr sty dolgoedk KOC-jét [51 ).

9. Lehetséges-¢  milkiréim, kicimlalklk viselete az
egésmségiipyben dol gozdk sdmdaral
A mikirim & hossei kicdm a véddkesetyl sérilésee,
kiszakadisit okozhatja, A mokarcim amellett, hogy elvé
koryitja a természetes kiirmiket, a kirdmveg kemény
felitle thex vald iithiwése, koccantisa hatisara elvalhat a
megmaradt vékony kirtmlemeztal, & a kelethezett rés
be seennyeaddés vagy kémipold keém juthat be, anut

AT w58 étolyam, 6. sam
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nem lehet onnan kitsatitam, igy bakté rinmok és gombak
i e lsmporodhamak ezeken a teriile teken |52 ).

Scimos tarlminy sedl aredl, hogy epidemiolégiai
dusrefigees van az eglsst plieyi dolgoziok mikdrme és
a Gram-negaty kdrokoe ok (1oként Fend omonas aersm-
nost) & ElesztOgombak altal okoeott infekeidk, jarva
nyok kdedtt |53-55 .

Egy 2000-ben publikilt tanulmdny az apoldk midkdr
mie mellett feleldenek talilta ax apoldk hossei természe
tes kirmet is egy neonatalis inteneiv centrumban kiala
kult, Peendomonas aermginosa okozta jarvinyban |[56].
A betegbistonsig & a dolgoedi bixtonsag s act kivanja,
hoygy ar et ségiigl dolgoed k. kiemebe a miitét team
tagjait, ne hordjanak miikdrmdt, tovibba az ujjbegmeél
tewvibl énd kdemdit se |57,

A kdrdmlakkokkal kapesolatban epyes tanulmdanyok
axt taliltik, hogy nincs jelentds eltérés azon ndvérek ke
eén lévi kirokos domenmyiség kizoee, akiknek lakkoz ot
a kivrme, szemben azokéval, akaké nem lakkozott |57,
Ugyanakkor egy masik tanulmany szignifikans kitlnbs&
get kivedlt a lepattogeott lakkos kiwmi néwére k kivrmei
nek kontamindltsiga, a frissen festett kdemid ndvérek
kéirme és amsknak a kiirme kéedtt, akik epyiltalin nem
viseltek lakkot; a nem frissen lakkozott kicmikin talil
tik a legtabb mikroorganizmust | 58] Az is fgyelemre
méltdy, hogy a lakkowott kivemok elfedhetik a kiwivm ala
seorult szennyes Gdést, tow dbba a kivrim lakkok tiblseir
hasznalatesak & befertdeddher ar eglar iivegese, Oként,
ha s peé pralonban hasendliak, ahol t6bb vendé g ke
miére festik ugyanazt a lakkot. A lakkosott kéedm és i
kirdm viseletét a betegellitisban mind o WHO [ 4],
mind a Beregségellendreési &5 Megeldeés Kozpont
(CDC) [59] megtilga. Ae Association of periQOperatve
Begistered Mumes (AOBRN) szervezet ax njfajta lakkok
(gellakk shell-lakk) hasznilhtinak mellfeésére s telad
litja az epésmépipyi dolgoedkat a rendelkezésre alldna
pyon kevés evidencia és ax akril miikdrnwik ké miai Gesie
tev dibes vald hasonldsiga miate |60 .

10, A gyiirdt (példaul karfkagyiiri) viselete megen-
gedhetd a betegellitis soran?

A betegellattn munka kiwbeni gyiirivise letet a dolgoe ik

azeal magyarazzak, hogy nem akarjak elvesziteni ax ék

szert, vagy riszorult az ujjukra és nem tudjik levenni,

vagy egyazertien érzelmi okok (jegygyiri ) miatt mindig

fernt hagyjik az ujjukon.

A smkirodalomban megjelend tanulminyok szerint
potencialis ferfedforras a gyl ar egéseségiigyben
munka kiveben [61, 62 Mivel a kiwvmok, kivrmagyak
megtisetitaza nehée, erre Dluscilunk a ertdtlenitdeee
res kézbeddrastlés technikijinak oktatisa sorin. Ha
gyt is visel a dolgozd, akkor nila jéval tébb mikroor
ganizmusea (akir patogén kirokozdra) kell szamivani,
mintha ékszertelen lenne a keze, Hoffiman £emisai kimo
tattak, hogy a gy liriis kezeken Engerobe cter clonare, Kieb-
siglla prewmoniae, Aometobader alconcetions & Pendo-
miwias @erspinosg kdrokoadk lehetnek, illetve a tartos
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pyirihasendlat olvan mértékd kontamindciohos vezet,
amely rutin ké zhigiéné vel nem tavolithatd el [62]. Mas
tanulninyok is megerdsitik, hogy jelentds mérékben
kolonizaljak a gyicis ke seket az Enterola cteriacae speci

cick |63, 64 |, &5 eglseség i ellitissal dsseefiged fer

téxcsek kialakulisihos vezethetnek. A gy G felillete ala
sporult nedvesség példanl tiptalajként szolgal a kéroko

eiknak, de ax Ekseer ald irritativ anyagok is beragadhat

nak (példiul a pideres kesetyObal) és a gyiiets levetése
nélkili rutin kézmosis ellenére a gy alatt tovibbrea is
ott mara dhatoak, & kontaktder matitist okozhatnak . To

vibbi a gyt atszakithara a keseneOr, megssintetve ex

zel a barriert a kée bdre és ax éppen tapintott feliletek,
anyagok sth, kieort [65]. Mindeze k mellett ar egésesé g
gy teritletén is okoe hat munkahelyi balesetet a gy iriivi

selet, ha példaul ax éksrer beakad valamibe. E{J[Jtl‘l exért
mind a WHCO., mind pedig ax OEE Allastoglalisa ax.
hogy ax eglarségitgyl dolgoedk a betegellatas soran ne
viseljenek gyt [4, 6]

Kivetker tetés

A betegellatds teritketén nélkitliwhetetden a helyes &5
megteleld kéehigiéiné . Torekedni kell arra, hogy a beteg

ellatisban réset vevak minden szitkséges helyen &5 eset

ben alkalmazzik a kEzhigiénét &5 hogy act a legjobb
gvakorlat szerint végeredk el Jelen kimlemény szerzdi
arzal a céllal gy ijrine k desee a késhigiénével kapesolatos
legaeakorib b Elreériéseket, hogy elos: lassak azokat, és
megakadilyorsik ax emlitett tévhirk és rosse berdgad

dések tovibbterjedésé ta kdetudarban. Az evidenciaalapni
tudist oktatisok és tovibbképadsek keretében saiikséges
Emertetnt, nuvel a tiszta keze k életet menthetnek.

Anangi tdmogatds A kiwlemény megirasa anyagi tamor
atas ban nem részesiilt,

Szl munbameguzdds A szeredk egyenld mértékben
jarnltak hoeed a kielemény elkészitésé hee . A cikkvégle
gesvialtowatt mind a négy seered elob asta és jovahagya.

E'rn’zk(&fgk:& seerzdknek nincsenek & rdekeltsé geik.
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