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Maija-Liisa Rummukainen, Antimicrobial Use and Infections in Finnish Long-Term
Care Facilities, National Institute for Health and Welfare. Research 110. 116 pages.
Helsinki, Finland 2013. ISBN 978-952-245-916-9 (printed); ISBN 978-952-245-
917-6 (online publication)

Background and aims. The rapidly growing ageing population results in a demand
for new types of housing that may face the same challenges as nursing homes (NHs)
do today. Elderly persons are at particular risk for healthcare-associated infections,
since few long-term care facilities (LTCFs) have in-house expertise in infection
control or in infectious diseases. This may lead to inappropriate prescription of
antimicrobials and promote development of multidrug-resistant bacteria. The
movement of residents between LTCFs and acute-care hospitals facilitates the
spread of resistant bacteria. The aim of the present study was to determine the use of
antimicrobials and prevalence of infections in LTCFs in Finland. An additional aim
was to evaluate the feasibility of different methods in assessing antibiotic use and
prevalence of infections in LTCFs.

Methods. A team comprising an infectious disease consultant, an infection control
nurse, and a geriatrician visited all 123 LTCFs for elderly persons in the Central
Finland Healthcare District during 2004-2005. The site visits consisted of a
structured interview concerning patients, ongoing systemic antimicrobial use,
diagnostic practices for urinary tract infection (UTI), and monthly amount in liters
of alcohol-based hand rubs used and in patient-days. Following the visits, regional
guidelines for prudent use of antimicrobials in LTCFs were published and the use of
antimicrobials was followed up by an annual questionnaire during 2006-2008.

All residents present in nine voluntary NHs for > 24 hours (n = 5,791) and
receiving systemic antimicrobials on the day of the survey were included in the
study. Data on antibiotics and their indications (prophylaxis or treatment, type of
infection) were collected in April and November 2009 and May-September 2010.

All residents for whom a Minimum Data Set (MDS) form (n = 12,784) was
completed in 753 LTCFs using a Resident Assessment Instrument (RAI) in April
and September 2011 were included.

Results. The proportions of patients receiving antimicrobials in surveys varied
between 10% and 19%. Most of the antimicrobials were used for UTI prophylaxis
(42-69%) and treatment (13-25%). The proportion of patients on UTI prophylaxis
decreased in the Central Finland Healthcare District from 13% to 6% and in eight
NHs from 12% to 6%. The most common antimicrobial used was methenamine (36-
44%), followed by trimetoprim (14-31%), cephalexin (6-9%), and pivmecillinam (6-
11%). In Central Finland Healthcare District LTCFs, the total amount of alcohol-



based hand rub used increased by 70%, from the mean (SD) of 7.3 (5.1) L/1000
patient-days on the baseline visit in 2005 to 12.4 (14.9) L in 2008.

In LTCFs using RAI, the risk factors for antimicrobial prescription included
female sex, age < 85 years, urinary catheter, urinary incontinence, confusion,
restriction to bed, pressure ulcers, diarrhea, and hospital stay during the previous 90
days.

Conclusions. Antimicrobial use was common in Finnish LTCFs and most were used
for UTI prophylaxis and treatment. The decrease in antimicrobial usage during the
surveys suggests that LTCFs may benefit from antimicrobial stewardship
interventions focused on UTI. The multidisciplinary team succeeded in promoting
hand hygiene in LTCFs, which was sustained over the 3-year follow-up. RAI with
MDS data also constitutes a feasible tool for collecting data on antibiotic use and
infections in LTCFs.

Keywords: long-term care facility, prevalence survey, antimicrobial use, resident
assessment instrument, minimum data set



Maija-Liisa Rummukainen, Antimicrobial Use and Infections in Finnish Long-Term
Care Facilities [Mikrobilddkkeiden kayttd ja infektioiden esiintyminen
pitkdaikaishoitolaitoksissa Suomessa]. Terveyden ja hyvinvoinnin laitos. Tutkimus
110. 116 sivua. Helsinki, 2013. ISBN 978-952-245-916-9 (painettu); ISBN 978-952-
245-917-6 (verkkojulkaisu)

Ik&é&ntyneet ihmiset ovat erityisen alttiita saamaan hoitoon liittyvid infektioita.
Pitk&aikaishoitolaitoksissa ei valttdméattd ole asiantuntemusta hoitoon liittyvistd
infektioista ja niiden ennaltaehkaisystd. Mikrobilddkkeiden runsas kayttd johtaa
la&kkeille vastustuskykyisten bakteerien kehittymiseen ja levidmiseen. Asukkaiden
siirrot  akuuttisairaaloihin ja takaisin lisddvat ladkkeille vastustuskykyisten
bakteerien levidmista.

Tutkimuksessa selvitettiin mikrobild&kkeiden kéyttéa ja infektioiden esiintymisté
pitkdaikaishoitolaitoksissa. Samalla arvioitiin eri menetelmien kayttokelpoisuutta
mikrobild&kkeiden  kayton ja infektioiden esiintymisen  selvittdmiseksi
pitkdaikaishoitolaitoksissa. Tutkimuksessa pitk&aikaishoitolaitos tarkoittaa laitosta,
jossa hoitaja on paikalla 24 tuntia vuorokaudessa.

Moniammatillinen ryhmé vieraili kaikissa pitkdaikaishoitolaitoksissa (n=123)
Keski-Suomen sairaanhoitopiirin  alueella 2004-2005. Tutustumiskéynneilla
henkilokunnalle tehtiin strukturoitu haastattelu, joka koski potilastietoja: silla
hetkelld kaytossa olleet mikrobild&kkeet, virtsatieinfektion diagnosointi ja
kuukausittainen kasihuuhdekulutus. Vierailujen jalkeen laadittiin alueelliset ohjeet
mikrobil&d&kkeiden kéytostd pitkéaikaishoitolaitoksille. Taman jalkeen seurattiin
vuosittain 2006-2008 kirjekyselylla mikrobild&kkeiden kayttda ja késihuuhteen
kulutusta.

Toiseksi tutkittiin  pisteprevalenssitutkimuksella yhdeksan vapaaehtoisen
vanhainkodin asukkaiden (n=5,791) mikrobiladkkeiden kayttod: ennaltaehkaisy tai
hoito sekd infektiotyyppi. Tiedot keréttiin huhtikuussa ja marraskuussa 2009 ja
touko-syyskuussa 2010.

Yksilopohjainen arviointimenetelImd RAI (Resident Assessment Instrument)
koostuu arviointilomakkeesta nimeltd MDS (Minimum Data Set). RAI jarjestelman
avulla seurataan hoidon laatua ja vaikuttavuutta yksilo- ja laitostasolla. Kolmanneksi
analysoitiin 753 pitkdaikaishoitolaitoksen MDS arviointilomakkeen (n=12,784)
infektio- ja mikrobil&&ketietoja syyskuulta 2011.

Mikrobil&&kkeitd kaytti 10-19 % pitkdaikaishoitolaitosten asukkaista. Suurin osa
mikrobil&d&kkeistd kaytettiin virtsatieinfektioiden estoon (42-69 %) ja hoitoon (13-
25 %). Virtsatieinfektioiden estolddkitys véaheni Keski-Suomen sairaanhoitopiirin
alueella 13 %:sta 6 %:iin ja kahdeksassa vanhainkodissa 12 %:sta 6 %:iin. Eniten
kéytetty mikrobild&ke oli metenamiini (36-44 %), seuraavana trimetopriimi (14-31
%), kefaleksiini (6—9 %) ja pivmesillanaami (6—11 %).



Keski-Suomen sairaanhoitopiirin alueen pitk&aikaishoitolaitoksissa kasihuuhteen
kéytté lisdéntyi 70 %:lla, keskiarvosta (keskihajonta) 7.3 (5.1) litraa/1000
potilaspéivaa laitosvierailujen aikana 12.4 (14.9) litraan/1000 potilaspdivad vuonna
2008.

Pitk&aikaishoitolaitokset, joissa RAI arviointimenetelma oli kéytossa, riskitekijét
mikrobil&d&kkeiden kaytdlle olivat: naissukupuoli, ikd alle 85 vuotta, virtsatiekatetri,
virtsan pidatyskyvyttomyys, sekavuus, vuodepotilas, painehaavat, ripuli ja
sairaalahoitojakso edeltdvan 90 vuorokauden aikana.

Yhteenvetona mikrobildékkeité kéytettiin suomalaisissa
pitkdaikaishoitolaitoksissa enemman kuin eurooppalaisissa laitoksissa. Yleisimmin
niita kéytettiin virtsatieinfektioiden ennaltaehkéisyyn ja hoitoon.
Virtsatieinfektioiden ehkdisyyn kaytettyjen mikrobiladkkeiden maédrd vaheni
tutkimuksen aikana.

Pitk&aikaishoitolaitokset ~ voivat  hydtya erityisesti  virtsatieinfektioiden
ennaltaehkdisyn ja hoidon ohjeistamisesta. Moniammatillinen ryhmda onnistui
lisddmaan késihuuhteen kéyttod pitkdaikaishoitolaitoksissa. Tulos sdilyi kolmen
vuoden seurannan ajan. RAI yksilépohjainen arviointilomake (MDS) osoittautui
kéyttokelpoiseksi tydkaluksi Kkeréttdessd tietoja mikrobilddkkeiden kaytosta
pitkdaikaishoitolaitoksissa.

Avainsanat: pitkaaikaishoitolaitos, mikrobil&d&kkeiden kéyttd, prevalenssitutkimus,
RAI arviointimenetelma
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In Finland (population 5.37 million), the national healthcare system is organized into
20 geographically and administratively defined healthcare districts, with populations
ranging from 67,800 to 1.7 million. At the municipality level, healthcare centers run
by local general practitioners provide primary care. Healthcare center hospitals have
both short- and long-term beds. In addition, long-term care (LTC) for elderly
persons is given by nursing homes (NHSs), dementia units or sheltered housing,
depending on the patient's physical, psychiatric and behavioral condition [1].
Sheltered housing provides round-the-clock care in more home-like environment
than NHs.

By late 2000 there were 177,000 persons 80 years of age and over in Finland and
in late 2010 the corresponding figure was 256,000 persons [2]. In late 2010 in
Finland, the number of residents in NHs was 16,082 and in sheltered care units with
24-hour assistance 28,644 [3]. The number of residents in NHs fell about 6% and
increased in sheltered care units with 24-hour assistance by 11.5%. The average age
of the residents was 83.2 years. Women accounted for 72.3%. In healthcare-center
hospitals in 2010, there were 8,174 clients in LTC; this was 18.1% less than in 2009.

Rapidly ageing populations result in increasing demand for LTC worldwide [4].
Long-term care facility (LTCF) residents are at particular risk for healthcare-
associated infections (HAIs) [5]. The frequent movement of residents between
LTCFs and acute hospitals facilitates the spread of resistant microbes [5]. In elderly
persons, diagnoses of infections are often difficult, which may easily lead to
inappropriate prescription and increased use of antimicrobials with the potential for
development and spread of multidrug-resistant bacteria such as methicillin-resistant
Staphylococcus aureus (MRSA) and extended-spectrum beta-lactamase (ESBL) -
producing Enterobacteriaceae [6]. Hand hygiene is the most important means of
preventing HAIs and transmission of multidrug-resistant bacteria [7].

In LTCFs, antimicrobials are often prescribed over the phone, based on a nurse's
description of the clinical condition of a patient without any diagnostic testing [8-
10].

Most studies on antimicrobial prescription in LTCFs were conducted in the USA,
while several were from Europe, the first of which came from Norway [11]. The
report of the two European Surveillance of Antimicrobial Consumption (ESAC)
nursing home (NH) subgroup point prevalence surveys (PPSs) showed that the
prevalence of antibiotic prescription was high in NHs in Finland compared with
NHs elsewhere in Europe (13% vs 5%) [12].

Urinary tract infections (UTIs) are the most common reason for prescribing
antibiotics in LTCFs [13, 14]. Of systemic antimicrobial courses, 0-80%, were used
for UTI in European countries [13]. UTI may not be clinically evident in some



patients. Asymptomatic bacteriuria is commonly found among older LTCF residents
[14]. These residents do not benefit from antimicrobial treatment for asymptomatic
bacteriuria [14].

The purpose of this study was to assess the prevalence of antimicrobial
prescriptions and infections in LTCFs in Finland and to evaluate the feasibility of
surveying antimicrobial use and infections in LTCFs. Antimicrobial prescriptions
and infections in LTCFs has not been surveyed before in Finland.



HAIs are localized or systemic conditions resulting from adverse reactions to the
presence of an infectious agent or its toxin. There must be no evidence that the
infection was present or incubating at the time of admission to the acute-care setting
[16]. HAIs are a major public health concern contributing to increased morbidity,
mortality, and healthcare costs [17]. European Centre for Disease Prevention and
Control (ECDC) estimated the number of patients acquiring HAIs in acute care in
the European Union (EU) as 4.1 million each year, with approximately 37,000
deaths directly attributable to these infections [18]. About 50,000 patients undergo
hospitalization for HAIs in Finnish acute-care hospitals annually while around 700
HAI patients with no fatal underlying disease were deceased [19]. Based on HALT
surveys in European LTCFs the total number of HAIs was estimated as 2.6 million
each year [20]. No such estimates are available from Finland.

The proportion of the population > 65 years of age is increasing and the number
of patients in LTCFs has surpassed the number of patients in acute-care hospitals
[21]. As the population ages and technology improves in care of patients with
previously fatal conditions, the number of residents in LTCFs increases. The acute-
care hospital stays are shorter. The residents in LTCFs have more complicated
medical conditions. In the USA, a new type of healthcare setting, long-term acute
care (LTAC), has been established in which intensive care is given for extended
period of time [22]. Institutional transfers pose a high risk for HAIs in LTCFs. In
Canada, a visit to the emergency department resulted in a more than threefold
increased risk of acute gastrointestinal and respiratory infection among LTCF
residents [23]. The total number and rate of HAIs in LTCFs may be comparable to
that in acute-care hospitals [20].

Aging is associated with immune dysfunction [24-28]. Elderly persons suffer from
chronic disorders that affect host resistance to infections (Table 1). Older adults are
at risk for malnutrition [30]. Malnutrition is associated with immune defects [31,
32]. Morbidity and mortality from infections are higher than among younger adults.
Several factors contribute to this: reduced physiologic reserve capacity, decreased
host resistance, chronic underlying diseases, delays in diagnosis and therapy, poor
tolerance to invasive diagnostic and therapeutic procedures, and higher risk of
adverse reactions to drugs [29].



Table 1. Changes that may promote infections in older people

Skin

Respiratory tract

Urinary tract

Gastrointestinal tract

Immune system

Chronic iliness

Nutritional impairment

Functional impairment

Invasive devices

Medications

Institutionalization

Epidermal thinning, decreased elasticity,
decreased subcutaneous tissue, decreased
vascularity, decreased wound healing
Decreased cough reflex, diminished
immunoglobulin A levels, loss of elastic
tissue, decreased mucociliary transport,
increased gram-negative colonization of
oropharynx

Hormonal changes, prostate enlargement,
decreased prostatic secretions, increased
bacterial adherence to uroepithelial cells
Decreased gastric acidity and motility
Decreased antibody production, decreased
T cell count, increased autoantibodies
Diabetes, congestive heart failure, vascular
insufficiency, chronic obstructive pulmonary
disease, neurologic impairment, dementia
Decreased cell-mediated immunity and
wound healing

Immobility, incontinence, impaired cognitive
status, poor hygiene

Indwelling urinary catheter, tracheostomy,
feeding tube gastrostomy, central venous
catheter

Depress the level of consciousness, cause
urinary retention, decrease gastric acidity,
reduce immune function, colonization with
resistant organism

Increased person-to-person contact

Modified from Mayhall GC Hospital Epidemiology and Infection control [32]



The etiologies of endemic infections in LTCFs are a mixture of classic community-
acquired and healthcare-associated pathogens [26,33].

UTI is the most common reason for prescribing antibiotics in LTCF [12-14]. The
diagnosis of UTI is difficult. The diagnostic criteria for UTI vary among institutions
and prescribers. Asymptomatic bacteriuria is commonly found among elderly LTCF
residents [26]. In reports from the USA, the prevalence in females has been as high
as 18-57% and in males 19-38% [34].The residents do not benefit from
antimicrobial treatment for asymptomatic bacteriuria [14,34]. Therefore it should
not be looked for or treated [35]. In LTCFs, any clinical change without localizing
symptoms or signs is often considered to be symptomatic for UTI [36]. Treatments
for other infections and diseases may be delayed if symptoms are too easily believed
to be from UTI [36]. Dysuria and change in the character of urine or change in
mental status were the only clinical symptoms associated with bacteriuria plus
pyuria in residents with clinically suspected UTIs [36]. Residents with chronic
urinary catheters have increased risk for infection [37].

Clostridium difficile has been increasingly identified as the most common infectious
cause of acute diarrheal illness in NHs [38]. The prevalence of C. difficile
colonization in the absence of an outbreak has ranged from 4% to 20% [38,39].The
rate of acquisition of C. difficile during a year follow-up in an LTCF was 0.52/1000
resident-days [39]. The prevalence of C. difficile-associated diarrhea was greater in
units where the majority of patients were admitted from hospital settings. The risk
factors for acquiring C. difficile in an NH are antibiotic use, nasogastric or
gastrostomy feeding tube, fecal incontinence, and use of proton pump inhibitors
[40]. In NHs in Finland 22% of the residents were prescribed proton pump inhibitors
[41]. In the USA about 6% of NH residents received enteral feedings [42].

Transmission of Clostridium difficile likely occurs by direct spread from the
hands of personnel, fomites, or the NH environment.

Pneumonia is the leading cause of mortality and transfer to acute-care facilities
among residents in LTCFs [43, 44]. Mortality rates may reach as high as 50%. The
incidence of pneumonia in LTCFs was 0.3 -2.5/1000 resident-days [45]. This varies
in relation to the season [45, 46]. In LTCFs, chest radiography is rarely taken [40].
The diagnosis is made clinically. It is often delayed, due to the frequent absence of
fever, the paucity or absence of cough, and changes in mental status [26]. A study in



Germany indicated that residents with pneumonia were more likely to die than
residents with other HAIs [47]. Vergis and colleagues observed in a case-control
study that pneumonia in LTCF residents was associated with excess mortality for up
to 2 years [44].

The most common skin infections are wound infections (pressure ulcers and other
types of wounds) [48]. Prevalence of pressure ulcers varied between 2.2-24% [49,
50]. Scabies can be transmitted from patient to patient on the hands of healthcare
personnel [50]. Crusted scabies is very infectious and causes epidemics in LTCFs
[51].

Bloodstream infection (BSI) is a major cause of morbidity and mortality among
elderly peoples [52]. BSI has been infrequently studied in the LTC population.
Blood cultures are rarely performed in LTC settings. Incidence of BSI was 0.04-0.3
episodes/1000 resident-days. Residents in LTCFs have few venous catheters.
Urinary catheters are more popular. UTI was the most common source of the
infections. Eschericia coli, Providencia sp and Proteus sp were the most common
causative microbes [52].

Increasingly, antimicrobial resistance has become a problem in LTCFs worldwide
[53,54]. LTCF residents may be an important reservoir for multi-resistant organisms
such as methicillin-resistant Staphylococcus aureus (MRSA) and extended-spectrum
beta-lactamase (ESBL) -producing Enterobacteriaceae [54-56]. LTCF residents are
often colonized with resistant organisms. Clinical infections with these resistant
organisms are less common than in acute-care settings [54]. LTC residents are able
to transmit these organisms when they are transferred to acute-care hospitals [57].

MRSA may be a problem for residents in NHs. MRSA prevalence differs in LTCFs
in various European countries from 1.1% to 37.6% [55,58]. The residents live in
close proximity to each other; and they may have a high number of medical
conditions. They may receive several prescriptions for antibiotics, and may have
pressure ulcers and catheters. Fluorogquinolone use has been confirmed as a risk
factor for MRSA [55, 59,60]. An emerging problem of MRSA in LTCFs in Finland
has already been documented, starting in 2001 [61].



VRE rarely spread or cause infection among residents in LTCFs [54]. VRE were
more common colonizers in acute-care facilities than in LTCFs. LTC patients
colonized with VRE were more likely than controls to have been in an acute-care
facility [53,62,63].

Multidrug-resistant gram-negative organisms are emerging as the most important
pathogens among LTCF residents [53]. In the USA the prevalence of multidrug-
resistant gram-negative organisms increased significantly from 7% in 2003 to 13%
in 2005 [54]. In the USA in 2011, an outbreak due to carbapenem-resistant
Klebsiella pneumoniae was detected in an LTCF [64]. In an LTCF (n=120) in Italy,
64% of residents were colonized with ESBL producers and 6.3% with metallo-R-
lactamase producers [65]. In Northern Ireland, MDR Escherichia coli was cultured
from 40.5% of the fecal specimens from 294 NH residents in 20 NHs [66]. In three
LTCFs (n=164) in Australia, 12% of the residents were colonized with ESBL-
producing E. coli [67]. In nine Swedish NHSs residents (h=560) the ESBL carrier rate
was 3.0% [68]. A study in Italy showed that prolonged use of quinolones and third-
generation cephalosporins increases the risk of UTI caused by ESBL-producing
Enterobacteriaceae [57].

Influenza and norovirus outbreaks are fairly common in LTCFs [45,48]. Large
numbers of outbreak reports are not even published [69]. Outbreak reports may add
important information to the understanding of transmission of infections and
infection control [29]. The list of outbreak -causing pathogens is growing [29].

Gastmeier and colleagues developed a systematic register of healthcare-
associated outbreaks to assist in quick overviews. The database is regularly updated
and freely accessible (http://www.outbreak-database.com) [70]. At the time of the
search on February 20, 2012, the outbreak database contained information on 2,756
outbreaks, of which 201 were from NHs. The most common causes of outbreaks in
NHs were influenza virus (32), MRSA (22), Salmonella sp. (20), norovirus (20),
hepatitis B (18), group A Streptococcus (10), pneumococci (9), scabies (9), and
rotavirus (6).

Utsumi and collagues found in MEDLINE 1966-2008 a total of 207 published
articles on epidemics in NHs [71]. The commonest etiologic agents were influenza
viruses (49), noroviruses (25), Salmonella sp (16), Group A streptococci (16),
scabies (11), Clostridium difficile (8), E coli (8), and pneumococci (8).

In France since 2006, an early reporting system of lower respiratory tract
infection (LRT]I) outbreaks in NHSs to local public health authorities has been used in
order to reduce the morbidity and mortality associated with these events [72].




Between August 2006 and July 2007, 64 outbreaks were reported. In more than 30%
of the episodes influenza virus was detected. When control measures were
implemented more than 2 days after the onset of the first case, the duration of the
outbreak was longer (16.4 days vs. 8.3 days) and more residents had LRTI.
Reporting created a dialog between NH and public health professionals that
facilitated outbreak management [72].

Surveillance including feedback is a crucial part of infection control activities [73].
Studies of HAIs in LTCFs were initiated in 1980. The first published papers were
from the USA [74]. The first European studies originated from Norway [11]. The
ESAC-NH subgroup and HALT projects have inspired European LTCFs to perform
PPSs [12].

The Center for Disease Control and prevention (CDC) definitions for acute care are
not suitable as such for LTCFs, because diagnostic facilities are very limited in most
LTCFs. Modified CDC definitions have been used in LTCF surveys (Norway, the
Netherlands) [11,75]. McGeer and collagues developed definitions for HAIs in
LTCFs [76]. These criteria are used in most surveys in LTCFs. The McGeer criteria
were recently revised [77]. Specific criteria for norovirus and Clostridium difficile
infection were added to the gastrointestinal infections. The definition for UTI differs
from the original. UTI is diagnosed when there are localizing genitourinary signs
and symptoms and a positive urine culture result.

There are 28 published prevalence surveys of HAI in LTCFs from eight countries
(Table 2). Two of the surveys are from the USA, the rest from Europe. The largest
survey with 44,869 residents was from France. The overall prevalence of HAI varied
between 2.6% and 11.5%. The prevalence of UTI was 0.7-3.8%, respiratory tract
infection (RTI) 0.6-4.7% and skin infection 0.8-1.3%.

The results are rather similar with European acute hospital data (3.5-9.5%) [18].
In Finnish acute-care hospitals the prevalence of HAI was 8.5% [88].
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Table 2. Prevalence surveys on healthcare-associated infections in long-term care facilities
Country Year Number Number  Number Prevalence Definitions/Remarks Refer-
Publication of of of (%) ence
year surveys facilities residents
Norway 1997, 3 65-70 4,400- 6.4-6.7 Modified CDC criteria [11]
2000 1998, 5,000 UTI 2.9, Skin infection 1.3,
1999 LRTI 0.7

Italy 2001 1 49 1,926 8.4 McGeer criteria [78]
2007 RTI 27%, Skin infection

27%, Conjunctivitis 16%,

UTI 12%
Norway 2002, 4 203-323 11,465- 6.6-7.6 CDC criteria [79]
2004 2003 17,174 UTI 50%, Skin infection

25%, LRTI 19%, SSI 5%,
USA 2005 1 133 11, 475 5.2 Modified CDC criteria, Risk [80]
2008 factor: indwelling device

UTI 1.6, RTI 0.8,

Skin infection 0.8
USA 2007 1 133 10,939 5.3 Modified CDC criteria, Risk [81]
2010 factor: indwelling device

UTI 1.6, Skin infection 1.0,

RTI 0.6
France 2006, 5 578 44, 869 11.2 (range McGeer criteria, [82]
2011 2007 8.4-13.3) Risk factor analysis

RTI 4.7, UTI 2.6,
Skin infection 1.1

Netherlands 2007, 3 15-24 1,275- 6.7-7.6 Modified CDC criteria [75]
2011 2008 1,772 UTI 3.8, LRTI 1.6, URTI 0.9,

2009 Conjunctivitis 0.6
Ireland 2010 1 69 4,170 11.3 Part of HALT, [83]
2012 Risk factor analysis

UTI 40%, RTI 28%,
Skin infection 20%

Scotland 2010 1 83 4,870 2.6 Part of HALT, [84]
2010 Risk factor analysis

UTI 53%, RTI 19%,

skin infection 16%

Netherlands 2010 1 10 1,429 2.8 HALT methodology, [85]
2012 Risk factor analysis

uTI 0.7
Germany 2011 1 40 3,732 4.3 HALT methodology, [86]
2012 Risk factor analysis

UTI 1.2, Skin infection 1.2,

RTI1.1
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Italy 2003- 6 11 1,586 115 McGeer criteria, [87]
2012 2006 Seasonal variation

RTI 5.7, UTI 2.9,

Skin infection 1.6

UTI, urinary tract infection; RTI, respiratory tract infection; URTI, upper respiratory tract infection; LRTI, lower
respiratory tract infection; SSI, surgical site infection

HALT, Healthcare-Associated infections in Long-Term care facilities project; CDC, Center for Disease
Control and Prevention

Incidence studies of HAIs have been published in five countries: Germany, Italy, Norway,
Sweden and the USA. Most of them were from the USA. The largest study with 472,019
resident-days was from the USA. The incidence density varied between 3.8 and 11.8
infections/1000 resident-days (Table 3). The UTI rate was 0.6-3.2/1000 resident-days, RTI
1.2-2.7, and skin infections 0.5-2.5.In US acute-care hospitals the HAI incidence was
9.3/1000 patient-days [96].



Table 3. Incidence studies on healthcare-associated infections in long-term care facilities
Country Time Number Number of Incidence Definitions /Remarks Refer-
Publication  period of resident- density ence
year facilities days (infections
surveyed per 1000
resident-
days)
USA Jan 1996 6 328,065 3.8 McGeer criteria [74]
1999 to June UTI 1.5, RTI 1.2,
1998 Skin infection 0.9
USA 1996-1998 4 560 residents 1.4-4.1 McGeer criteria [89]
1999 UTI 0.1-2.0, RTI1 0.2-2.1
Germany Dec 1998 1 34,793 6.0 Modified McGeer criteria,  [47]
2005 to Nov Risk factor analysis
1999 RTI 2.2, Skin infection 1.2,
Gl infection 1.2, UTI 1.0
USA July 2001 17 472 ,019 3.6 McGeer criteria [90]
2005 to June RTI 1.75, Skin infection
2002 1.1, UTI0.6
Italy May to 4 21,503 11.8 McGeer criteria, [91]
2006 Nov 2003 Risk factor analysis
UTI 3.2, RTI 2.7,
Skin infection 2.5
USA 2003, 11 37-320 5.0-10.8 CDC criteria [92]
2005 12 months residents Data on facility level
Sweden 2003, 58 3,002 3.3 Physicians’ diagnoses [93]
2008 3 months residents
Norway Oct 2004 6 142,688 5.2 McGeer criteria, [94]
2007 to March Risk factor analysis
2005 UTI 2.0, LRTI 1.4,
Conjunctivitis 0.8,
Skin infection 0.5
Germany Oct 2008 7 74,626 5.3 McGeer criteria [95]
2011 to Aug Gl 1.6, RTI1.2,UTI 1.0
2009 7 epidemic clusters :

3 RTI,
3 Gl and 1 Conjunctivitis

UTI, urinary tract infection; RTI, respiratory tract infection; LRTI, lower respiratory tract infection; Gl,

gastrointestinal

CDC, Center for Disease Control and Prevention



Prevalence surveys of antimicrobial use in LTCFs have been published in 11 countries
[11,12, 75,78,79,83-86,97-100]. The first studies were from Norway [11]. The largest
survey is the ESAC survey, with 10,388 residents [12]. The prevalence of antimicrobial
prescription in USA and Europe varied between 2.4% and 15.0% (Table 4). UTI and RTI
were the most common indications for prescription.

Table 4. Prevalence surveys on antimicrobial use in long-term care facilities
Country Year Number  Number of  Number of Preva- Remarks Refer-
Publication of facilities residents lence ence
year surveys (%)
Norway 1997, 3 65-70 4,400-5,000 6.8 Range 6.6-7.1 [11]
2000 1998,
1999

Italy 2001 1 49 1926 6.3 22% unclear reason [78]
2007 for antimicrobial use
Norway 2002, 4 203-323 11,465- 5.5-5.9 [79]
2004 2003 17,174
Norway 2006 1 44 1,473 15 10 % prophylaxis and [97]
2010 6 % treatment

UTI treatment 66%,

RTI treatment 20%
Netherlands 2007, 3 15-24 1,275-1,772 6.6 Range 5.5-7.3 [75]
2011 2008,

2009

Canada 2009 1 363 37,371 59 44% claim for a [98]
2011 physician bedside

visit

17% diagnostic code

for infectious disease
USA Not 1 52 3,899 8 [99]
1991 known
15 European 2009 2 85 10,388- 6.5 and ESAC methodology [12]
countries 9,430 55
2011
Northern 2009 2 30 970-984 13.2and ESAC methodology [100]
Ireland 10.7 UTI prophylaxis 38%
2011 and 47%

UTI treatment 20%
and 17%




Ireland 2010 69 4,170 10.2 HALT methodology [83]
2012 5.9 antimicrobial
treatment: RTI 35%,
UTI 32%, Skin
infection 22%
4.3 prophylactic
antimicrobials: UTI
prophylaxis 89%
Scotland 2010 83 4,870 7.3 HALT methodology [84]
2010
Netherlands 2010 10 1,429 3.5 HALT methodology [85]
2012
Germany 2011 40 3,732 2.4 HALT methodology [86]
2012

ESAC, European Surveillance of Antimicrobial Consumption, HALT, Healthcare-Associated infections in

Long-Term care facilities project, UTI, urinary tract infection, RTI, respiratory tract infection



Incidence studies on antimicrobial use were performed in Canada, Norway, Sweden and
the USA [9.89,92,99,101-105]. In these incidence studies, the use of antimicrobials varied
between 1.9 and 14.9/1000 resident-days. Some studies used daily defined doses
(DDD)/1000 resident-days. This figure varied between 33 and 148 DDD/1000 resident-
days (Table 5).

Table 5. Incidence studies on antimicrobial use in LTCFs
Country Year Number Number Incidence Remarks Reference
Publication  Time of of density
year period facilities  resident- (antimicrobial
days courses per

surveyed 1000 resident-

days)
USA 1985, 2 18,000 121 17% prophylactic [9]
1990 every use
4" UTI treatment 33%,
month RTI treatment 29%,
during Skin infection
one treatment 11%
year 54% prescriptions
via telephone
USA 12 52 3,899 4.6 54% at least one [99]
1991 months residents antibiotic course
follow- UTI 36%, Skin
up infection 14%, RTI
17%
44% documentation
on physicians’
examination
94% prescribed by
physicians
USA 1996- 4 560 4.0-7.2 [89]
1999 1998 residents
USA, 1998- 50 9,156 1.9-14.9 21% received no [101]
Canada 1999 antibiotics.
2003 12 44 DDD/1000
months resident-days in
USA and 33

DDD/1000 resident-
days in Canada

USA Sept 1 73 4,780 4.8 42% received at [102]
2008 2001 to least one antibiotic




Feb 28

RTI 33%, UTI 32%

2002 13% no
documentation of
infection
Risk factor analysis
(Minimum Data Set,
MDS)
USA 2003 11 37-320 8.0-14.8 Levofloxacin most [92]
2005 12 Data commonly used
months facility antimicrobial
level
Sweden Sept to 58 3,002 2.8 889 infections/3002  [103]
2008 Dec residents residents: UTI 55%,
2003 3 Skin infection 17%,
months RTI 15%
84% (769/889)
treated with
antibiotics
38% prescription
issued by phone,
fax or e-mail.
Norway 2003 133 148 DDD/1000 Methenamine used [104]
2007 12 bed-days (range, by 95% of nursing
months 43-444) homes (46% of all
DDD)
Excluding
methenamine: 79
DDD/1000 bed-
days (range, 19-
164)
Norway March 10 360 55 DDD/1000 UTI 53%, RTI 21%, [105]
2012 2007 to bed-days Skin infection 14%
Feb Prescriber
2008 information,

compliance with
guidelines

DDD, daily defined doses; UT], urinary tract infection; RTI, respiratory tract infection



In Finnish acute-care hospital data the prevalence of antimicrobial prescription was
39% [88]. In Finland primary healthcare center wards antimicrobials were prescribed 52-
529 DDD/1000 patient days [106]. In USA acute-care hospitals, antimicrobials were
prescribed for 63.7% of the patients, equivalent to 839 DDD/1000 patient-days [107].

Urinary catheter, vascular catheter, and any type of wound have been identified as risk
factors for HAIs in LTCFs in prevalence surveys [47, 80-83, 85, 86, 94]. A case-control
study in Norway showed that 16% of the residents with HAIs died in NHs, compared with
2.4% in the control group during 30 days of follow-up [108].

There are five published intervention studies on antimicrobial use in LTCFs [109-113],
three from the USA [109,112,113] and one each from Canada [111] and Sweden [110]
(Table 6). Two were randomized controlled trials [110,111] and three before-after surveys
[109,112,113]. Schwartz and colleagues in the USA managed with teaching and guidelines
to reduce antimicrobial days and initiation [113]. Zabarsky et al. in the USA reported a
successful educational intervention to reduce inappropriate treatment for asymptomatic
bacteriuria [112]. Monette and colleagues in Canada trained physicians with an antibiotic
guide and managed to reduce nonadherent antibiotic prescriptions in the intervention group
[111]. Pettersson and colleagues in Sweden used focus groups, educational materials, and
guidelines. The proportion of infections handled by physicians as wait and see increased
significantly in the intervention group. The proportion of quinolones used decreased in
both groups [110]. Jump and colleagues in the USA observed a decrease of 30% in total
antimicrobial use after the initiation of an infectious disease consultation service in the
LTCF [109].



Table 6. Intervention studies on antimicrobial use in long-term care facilities

Country Year Type of Number of Number of Results Refer-
Publication  Time study/interv  facilities residents ence
year period ention
USA Jul ID 1 240 Total antimicrobial use [109]
2012 2009 to consultation decreased 30%,
Dec service fluoroquinolone use
2010 decreased 38%, oral
vancomycin use increased
89%, metronodazole use
decreased
Sweden Oct Clustered 58, 18 on 1394 Proportion of quinolones [110]
2011 2004 to randomized both arms intervention decreased in both groups
Jan controlled Final analysis and 1143 Proportion of infections
2005 study 26 control treated with antibiotics
Focus intervention Final decreased
groups, and 20 analysis: Proportion of infections
education, control 1394 handled by physicians as
materials, intervention wait and see increased
guidelines and 1143 significantly in intervention
control group
Canada Dec Prospective, 10, 8in final 36 Proportion of non-adherent  [111]
2007 2001to pair- analysis physicians antibiotic prescriptions in
Feb matched, intervention group
2003 clustered decreased 38%, 28% and
randomized 23%. In control group it
controlled increased to 53%
trial
Antibiotic
guide to
physicians
USA Feb Educational 1 190 Inappropriate submission [112]
2008 2002 to information of urine cultures decreased
Oct on UTI 2.6 to 0.9/1000 patient-
2004 diagnosis days (p<0.01)
and Treatment of asymptomatic
treatment bacteriuria reduced from
1.7 to 0.6 per 1000 patient-
days (p<0.01)
Total antimicrobial days of
therapy reduced from
167.7 to 117.4 per 1000
patient-days (p<0.001)
Reductions maintained for
30 months.
USA Jan Teaching, 1 340 Monthly antimicrobial days  [113]
2007 2000 to guidelines fell 30%, antimicrobial




May starts fell 26%.
2004 Decreases sustained 2
years after invention

ID infectious disease, UTI, urinary tract infection

Ignaz Semmelweis found 150 years ago the importance of hand hygiene in infection
control. Hand hygiene remains the most important means of preventing infections and
transmission of multi-drug resistant bacteria [7]. Since 2005, the World Health
Organization (WHO) has promoted hand hygiene through a patient safety program. In
2012, the WHO published Hand Hygiene in Outpatients and Home-based care and in
LTCFs guidebook [114]. Many countries in Europe have implemented national hand
hygiene campaigns [115, 116]. In Norway, LTCFs were also one of the target groups in the
campaign [117].

Reference data on hand rub consumption per patient-days in LTCFs are scarce. Easy
access to alcohol-based hand rubs improved hand hygiene compliance [118]. A study in
Canada reported that only in 20% of LTCFs were alcohol-based hand rubs placed at the
point of care, in 34% in hallways, and in 79% in other areas [119].

In observational surveys from LTCFs, hand hygiene compliance of staff has been low,
14.7% in Italy [120] and 17.5% in the USA [121]. In France, Eveillard and colleagues
reported a surprisingly high hand hygiene compliance of 59.5% [122] and 61.5% [123].
They had had a hand hygiene training project one year before the study. They thought that
might have influenced to the hand hygiene compliance.

In Norway during the National Hand Hygiene Campaign, the consumption of alcohol-
based hand rubs in LTCFs increased from 2.4 L to 11 L/1000 resident-days (Table 7). Only
27% of the NHs participated in the campaign [117]. In a before-after intervention survey
from Taiwan, hand hygiene compliance increased from 9.3% to 30.4%. The incidence
density of infections decreased from 2.0-1.7/1000 resident-days to 1.5 [124].
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Table 7. Intervention studies on hand hygiene
Country Year Type of Number of Number of Result Refer-
Publication Time study/intervention facilities residents ence
year period
Norway 2005 Pre- and 45 N/A Hand rub use increased from [117]
2011 post-surveys, 2.4 L/1000resident days to
National hand 15.4 L/1000 resident days
hygiene campaign: 30/45 updated their hand
focus groups, hand hygiene guidelines
hygiene package,
Taiwan 2005 Before - after 3 40 nurse 3 months after the training [124]
2008 3 evaluation assistants  nurse assistants had
months  Hand hygiene significantly more knowledge
training program for and hand hygiene
nurse assistants, compliance increased from
9.3% to 30.4% (p<0.001)
The infection rate among the
residents after the program
was significantly lower than
just before .
Hong Kong 2007 Cluster randomized 3 675 In intervention group [125]
2011 2 weeks controlled trial, intervention adherence to hand rub
interventi pocket-sized and 3 increased from 1.5% to
on containers of hand  control 15.9% (p=001), in control
rub, remainders, group there was no change.
education Incidence of serious
infections decreased in
intervention LTCFs.
USA N/A 4 sets of matched 8 890 In intervention sites infection [126]
2000 one year pairs intervention incidence density rate
sites had 3 part decreased from 6.3 to
educational program 4.2/1000 resident-days, in
control sites decreased
slightly from 3.4 to 3.2/1000
resident days
USA 2010 Before-after survey, 1 174 Infection rates for LRTI [127]
2013 hand hygiene reduced from 0.97 to
education, posters, 0.53/1000 resident-days
videos, pocket-sized (p=0.01). Hand hygiene
containers of hand compliance was 54%.
rub, touch free
dispensers of hand
rub
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Hong Kong 2009-10 Cluster randomized 12 1696 Hand hygiene compliance (128)
2012 controlled trial, intervention intervention increased from 24% to 60%
WHO multimodal and 6 711 control  In control group compliance
strategy control was 20% before and after.

LTCF long-term care facility, LRTI lower respiratory tract infection, WHO World Health Organization

In a randomized controlled intervention study from Hong Kong comprising LCTFs that
used pocket-sized containers of alcohol-based hand rub, together with education and
posters, the adherence to hand hygiene increased from 26% to 33%. The incidence density
of serious infections decreased from 1.42/1000 resident-days to 0.65 [125].

In the randomized controlled intervention survey in eight LTCFs from the USA, the
incidence density of infections decreased in the intervention group from 6.3 to 4.2 and in
the control group from 3.4 to 3.2. The reduction was greatest in RTIs. They reported no
data on alcohol-based hand rub consumption or compliance [126].

Another before-after intervention study was conducted in the USA during the HIN1
pandemic flu season. Hand rub dispensers were placed in high-traffic areas. Hand hygiene
training was given to all personnel. During the intervention period, hand hygiene
compliance was 54%. LRTIs were reduced from 0.97/1000 resident-days to 0.53 [127]. In
Hong Kong, the WHO multimodal strategy to improve hand hygiene in LTCFs was
implemented in controlled randomized intervention. Hand hygiene compliance increased
from 27-22% to 61-49% [128].

2.8.4 Influenza vaccination

Influenza-related excess mortality increases exponentially after the age of 65 years [129].
People at least 80 years of age have at about 11 times higher risk of dying than those 65-69
years of age [129]. The influenza vaccine study in the Netherlands by Govaert and
colleagues suggested that vaccine efficacy declines with age [130]. There are few trials
including older people, and the evidence for influenza vaccine protection in adults 65 years
of age or older is lacking [129, 131]. Observational studies between 1980 and 2001
estimated the effect of seasonal influenza vaccine on rates of hospital admissions and
mortality in individuals 65 years of age and older. Reduction in all-cause mortality after
vaccination in these studies ranged from 27% to 75%, which may have been overestimates
[129,131,132,133]. Recent studies showed that influenza vaccination decreased all-cause
mortality in people 65 years of age or older by 4.6% and hospital admissions for
pneumonia and influenza by 8.5% [132]. Vaccines are the best intervention available for
seasonal influenza. Healthcare workers vaccination has a likely protected effect for
residents in LTC against influenza [134, 135]. Thomas and colleagues in Cochrane Review
did not found evidence that vaccinating healthcare workers prevents influenza in residents
in LTCFs [136]. Better studies are needed to strengthen the evidence. Because influenza
vaccination is widely recommended for older people, placebo controlled randomized
controlled trial would no longer pass ethical review.
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The 23-valent polysaccharide pneumococcal vaccine (PPV) is 40-70% efficacious in the
prevention of invasive pneumococcal disease (IPD) in older persons [137]. In Stockholm,
Sweden PPV was offered to all in habitants >65 years of age in 1999, 2000 and 2001. The
incidence of invasive pneumococcal disease declined significantly during the study period
(1997-2001) in the older persons but not in any other age group [137]. Moberley and
colleagues in Cochrane Review found supporting evidence for recommendation of PPV to
prevent IPD in adults. The evidence was less clear with adults in chronic illness [138].
From pneumococcal conjugate vaccine more data is needed before recommendations can
be made for residents in LTCFs

In all, 26/33 countries (Table 8) participated in the improving Patient Safety in Europe
(IPSE) survey [139]. The results showed that 8/33 countries in Europe have national laws
on infection control in LTCFs. Four countries have included infection control among
national criteria for the authorization of LTC services, and seven among the national
criteria for accreditation. In 13 countries, national recommendations or guidelines on
infection control are available and in four countries are under preparation.

Table 8. Countires answering to the IPSE survey [139]

Austria Lithuania
Belgium Luxemburg
Bulgaria The Netherlands
Croatia Norway

The Czech Republic  Portugal

Denmark Republic of Ireland
Estonia Slovakia

Finland Spain

France Sweden

Germany Turkey

Hungary UK-England

Italy UK-Scotland
Latvia UK-Wales

IPSE Improving Patient Safety in Europe

By definition, infection control programs in LTC are carried out by the Ministry of
Health in three countries, by a public agency in two countries, by the Ministry of Health
plus a public agency in three countries, by the Ministry of Health plus a public agency plus
professional agencies in four countries, and by a public agency plus a professional
organization in one country.



Infection control in LTCFs is organized differently in various countries (Table 9). In 16
countries at least one recommendation has been issued for IC in LTCFs (Table 10). Five
countries reported studies during January 2001 - December 2005 at national, regional, or
local level, aimed at measuring the frequency of infections in LTCFs. Five countries issued
recommendations for surveillance of infections in LTCFs. Five countries set up a
surveillance system for infections in LTCFs. Twelve countries have issued at least one
recommendation for antibiotic and antimicrobial resistance control in LTCFs [139].

Table 9. Organization of infection control activities in LTCFs IPSE survey [139]

Number of countries

Legally responsible person for infection control in these settings 12
Infection control nurse within the service
Dedicated (only infection control actvities)
Partially detached (IC activities beside others)
Consultancy by hospital IC nurse
IC Committee responsible for policies in this setting

g o o~ = O

Educational program for LTCF personnel

LTCF long-term care facility, IPSE Improving Patient Safety in Europe, IC infection control

Table 10. Recommendations for infection control in long-term care facilities in European
countries responding to IPSE survey [139]

General recommendations 11
uTI

Pneumonia 8
Influenza 10
Tuberculosis 8
Skin infections 8
Gastrointestinal infections 9
Conjunctivitis 5
Clostridium difficile 8
Scabies 8
Outbreak control 11
Isolation 13

Hand washing/hand hygiene 14
Immunization of the residents 12
Disinfection/sterilization 11

IPSE Improving patient safety in Europe



In Finland, according to the Communicable Disease Law, revised in 2004, all healthcare
settings should have HAI prevention and control programs. Infection control teams at the
district level play a consulting role in these activities. In practice, not all healthcare settings
have sufficient in-house expertise in infection control. This is especially true for new
settings such as sheltered housing and dementia units. Surveys on infection control
resources in Finnish acute-care hospitals were conducted in 2001 and 2009 (data from 2000
and 2008) [140]. However, resources for infection control in LTCFs have not been
surveyed in Finland.

The Society for Healthcare Epidemiology of America (SHEA) and Association for
Professionals in Infection Control and Epidemiology (APIC) have published a guideline:
Infection prevention and control in the long-term care facility [48]. The guideline reviews
the literature on infections and infection control programs in LTCFs.

Finnish infection control guidelines for MRSA [141], UTI [142], Clostridium difficile
[143], norovirus [144], and scabies [145] have sections specifically for LTCFs. The Finnish
Society for Hospital Infection Control provides training material, a digital video disk
(DVD) on good hygiene practices in healthcare, and an E-learning course in infection
control [146]. They are basically made for acute care, but can also be used in LTCFs.

There are few publications on HAI in Finnish LTCFs. Kotilainen and colleagues described
an MRSA outbreak and eradication of MRSA from a healthcare center ward and NH in
1993 [147]. An epidemic MRSA strain was isolated from eight LTCF residents at a
healthcare center hospital, from four residents in an NH, and one member of the staff. The
NH was in the same building as the healthcare center. Two residents received topical
mupirocin treatment only, and nine residents who were throat carriers received both topical
and systemic treatment. One resident remained an MRSA carrier and was contact isolated
in the healthcare center until his death.

Kotilainen and colleagues reported two MRSA outbreaks from August 1991 to October
1992 [148]. During these outbreaks, 202 MRSA carriers were found. To stop the epidemic,
aggressive measures were conducted: continuous staff education, contact isolation for
MRSA carriers, screening for persons exposed to MRSA, cohort nursing of MRSA carriers
and MRSA-exposed patients/residents. They were able to eradicate the MRSA strains with
these methods [148].

Kerttula and colleagues studied the molecular epidemiology of an MRSA outbreak in a
healthcare center ward and associated NH in 2003 in northern Finland [149]. They
identified five MRSA strains, of which two had an outbreak genotype not seen previously.
Six meticillin-sensitive Staphylococcus aureus strains were genotypically related to the
epidemic strains.



Kerttula and colleagues studied Staphylococcus aureus colonization in NH residents in
the Helsinki area in 2004 and found MRSA prevalence of 0.9% [150].

Kerttula and colleagues reported in 2004 an increase in MRSA cases, especially in
elderly persons, during1997-2002 in the National Infectious Diseases Register. MRSA was
found in LTCFs in 14/20 healthcare districts [61].

In 2006, Puhto and colleagues conducted a PPS in all healthcare center hospitals (44) in
the Oulu University Hospital District [106]. The prevalence of HAI was 10.1%. UTI (30%)
was the most common infection, followed by LRTI (27%), and skin infections (20%). The
main risk factors for HAI were: more than three antibiotic prescriptions during the previous
year, fully bedridden, renal disease, venous catheter, age over 80 years, previous
hospitalization during the past 6 months, and implanted foreign material. Some 18% of the
patients received antimicrobial treatment and prophylaxis [106].

Finland’s national supervising authority on social welfare and healthcare cooperates with
six regional administrative agencies that have primary responsibility for supervising social
care in their own region. All six agencies have similar duties in fields such as healthcare
and social welfare, but they differ in actual geographical scope of jurisdiction [151].

Regional State Administrative Agencies give licenses to private LTCFs. They guide
service providers in undertaking effective supervision. This service includes guidelines on
prevention and surveillance of HAIs. LTCFs provide annual reports to the Regional State
Administrative Agency. Audits are made in a minimum of 6% of private LTCFs yearly.
The audit identifies risks and shortcomings in the facility and targets supervisory activities,
according to the law on private social services [152].

The Resident Assessment Instrument for LTCF version 2.0 (RAI-LTCF) benchmarking
system is designed to collect the minimum amount of data needed to guide care planning
and monitor residents in LTC settings [153]. It has been used in Finland since 2000. The
data have been used as quality-of-care indicators to improve an individual’s quality of life
in LTCFs. In 2009, 95 facilities in Finland (62 NHs and 35 healthcare centers had RAI-
LTCF equipment in use in their facilities [15]. In addition to detailed characteristics of
facilities and their residents, MDS-LTCF version 2.0 data collection includes information
on infections and medications, including antimicrobials [153].



The principal aim of the present study was to determine antimicrobial use and prevalence
of infections in LTCFs in Finland and evaluate the feasibility of various methods to assess
antimicrobial use and prevalence of infections in LTCFs.

The specific objectives were:

1.

To determine the use of antimicrobials and occurrence of multi-drug resistant bacteria
in LTCFs in the Central Finland Healthcare District (I).

To reduce the inappropriate use of antimicrobials to prevent UTIs in LTCFs in Central
Finland Healthcare District (I1).

To promote the use of alcohol-based hand rubs in LTCFs in Central Finland
Healthcare District (111).

To analyze the Finnish ESAC PPS data for evaluating the variability in prevalence of
antimicrobial prescription among NHs and its relationship to resident characteristics
(V).

To analyze the MDS-LTCEF version 2.0 data on antimicrobials and infections collected
in Finnish LTCFs in September 2011 and compare the results with those detected by
previous surveys performed in Finland (V).



In Finland, the LTC system is unique in nature. The healthcare center hospitals care for
both acute and chronic patients about equally. The frailest bedridden patients are often
cared for in such units. The NHs are responsible for caring of patients who can still
somehow walk, independently or assisted. An increasing number of sheltered housing are
making their appearance. In these units, patients may be even frailer than in NHSs, but the
financial streams make it less expensive for the local municipalities, because the state pays
a larger part of the expenses. Most patients in LTCFs suffer from memory loss or dementia.
Thus special dementia units have also been started up during recent decades, especially to
care for patients with neuropsychiatric symptoms.

Central Finland Healthcare District consists of 23 local municipalities with a population of
some 269,000, 5% of that in the entire country. The LTC is also here divided into several
setting types, as described above. Local general practitioners are responsible for the
medical care in these settings. The central hospital in Jyvéskyld is responsible for special
care, and it has an infectious disease consultant, several infection control nurses, as well as
a small geriatric unit, from where regular visits to local LTCFs have been made during the
last 20 years.

From September 27, 2004 through October 3, 2005, a team comprising an infectious
disease consultant (MR), an infection control nurse (AJ) and a geriatrician (PK) visited all
the facilities providing LTC for elderly persons in Central Finland Healthcare District. A
total of 26 healthcare center hospital wards, 29 NHs, 10 dementia units, and 58 sheltered
care units were visited, both public and private institutions. Their total numbers of patients
were 1125, 1080, 141, and 1206, respectively. Thus, the study included a total of 3,552
patients. The visits required 33 days. In each unit, head nurses and often also general
practitioners responded structured questions orally. The questionnaire [Appendix 1]
covered information on patient population, antimicrobials prescribed for different
indications, criteria for obtaining urine samples, and diagnostic tests. The answers were
recorded on the forms by the team. Suggestions were made to correct negative practices
whenever found. A free discussion was allowed and even encouraged towards the
objectives of the intervention. After the interview the team, together with representatives of
the local nursing personnel evaluated the facility environment (contents of the medicine
cabinet, placements of the hand disinfection bags, patient rooms, toilets, and saunas).
During this round, many items were discussed and recommendations given when needed.
New locations for additional hand rub containers were proposed. The head nurses were
requested to review beforehand patients' records for all ongoing systemic antimicrobials



and their indications at 8:00 am on the day of the visit, and monthly use of alcohol-based
hand rubs in liters. After these visits and review of the KESLAB microbiology data on
urine cultures, the regional guidelines for prudent use of antimicrobials in LTCFs were
published [Appendix 2].

Annually after the last site visit, on October 3, 2006, 2007, and 2008, the head nurse of
each unit responded to a postal questionnaire [Appendix 1] that requested information on
patients and ongoing systemic antimicrobials and their indications at 8:00 am that day, the
amount of alcohol-based hand rubs in liters used during the preceding month, MRSA and
ESBL carriers and patients with urinary catheters. Every year the results of the postal
survey were sent to the units. In the analysis we utilized only those units that were visited
in 2005, and answered the three annual (2006, 2007, 2008) questionnaires. The numbers of
the patients in each setting were rather comparable. During the follow-up, one unit ceased
operations, one had totally changed its role to care for much younger, mentally
handicapped individuals, and one new larger sheltered housing unit was started up; these
units were all excluded from the analyses. Questionnaires are available in the Appendix 1.

ESAC was a European project coordinated by the University of Antwerp, Belgium. There
were 34 countries participating in ESAC, among which were all the 27 EU member states.
Each country had a national network of experts. They collected data on the use of
antibiotics, and sent the data to the University of Antwerp. ESAC is funded by the ECDC,
which is located in Stockholm, Sweden. Several European studies coordinated by the
ESAC team have investigated antimicrobial use in hospitalsand primary care. Studies have
not investigated the level of antimicrobial prescription in NHs on a European scale. The
aim of ESAC NH point prevalence studies (PPSs) was to determine the level of
antimicrobial prescription in European NHs during April (pilot) and November 2009.

In 2008, the ECDC funded the HALT (Healthcare Associated infections in Long-Term
care facilities) project. The project was based on the results of two former European
projects: ‘Improving Patient Safety in Europe” (IPSE) and the ESAC-3 NH subproject. The
HALT pilot study was conducted in November 2009 together with the ESAC-NH PPS. The
HALT PPS was conducted between May and September 2010.

Eight NHs from 3/20 healthcare districts in Finland volunteered to participate in three
PPSs, which were performed on single days in April and November 2009, and nine NHs
from four healthcare districts in May-September 2010. In April 2009, 1,706 residents
(range by NH, 60-602), in November 2009, 1,665 residents (range by NH, 60-549), and
during May-September 2010, 2320 residents (range by NH, 60-688) were included in the
surveys.

All participating NHs were public institutions. The data were collected in April and
November 2009 by internal and external surveyors with paper-based forms using optical
character reading, which were sent to the ESAC coordinating center for data entry. In May-
September 2010 the data were entered via web-based PPS software developed by the
ESAC by the national coordinating team.



Every participating NH completed an institutional questionnaire with questions on
general NH characteristics, denominator data with certain characteristics (e.g. number of
residents with wounds or impaired mobility) of all eligible residents (i.e. present at 8:00 am
for at least 24 hours), questions on medical care and coordination, infection control
practices, and on antibiotic consumption. In addition, a questionnaire on resident
characteristics (e.g. gender, age, urinary catheter, wound, incontinence) and characteristics
of the antimicrobial treatment (e.g. drug, indication, administration route) had to be
completed for each resident, using antibiotics on the day of the PPS. The antimicrobial
treatments were classified according to the Anatomical Therapeutic Chemical (ATC)
classification system. Questionnaires are available in the Appendix 3.

The Resident Assessment Instrument for LTCFs with a questionnaire known as the
Minimum Data Set version 2.0 for LTCFs (MDS-LTCF version 2.0) has been used for
evaluating the needs, strengths, and preferences of residents in LTCFs since 1988 in
several countries in North America, Australia, Europe, and Asia. In the USA and Canada
RAI-LTCF is mandatory [153]. In Finland, the RAI-LTCF has been used since 2000 [15,
153]. Beside detailed characteristics of facilities and their residents, MDS-LTCF data
collection includes information on infections and medications, including antibiotics [153].
The use of the RAI-LTC instrument in Finland is voluntary, but once an organization joins
the quality development network, regular assessment of all residents is expected. The
reliability of the RAI-LTC instrument in NH care has been estimated in general [15,154-
156], as well as more specifically for cognitive impairment [157] and acute confusion
[158].The categories of urinary catheter, urinary incontinence, diarrhea, skin ulcers, being
bedridden, and having had a hospital stay are standard quality indicators in the RAI-LTC
instrument [156].The use of antimicrobials is based on a list of all medications (Section U),
identifying each medication the resident has received within 7 days prior to the assessment.
The information on infection diagnoses is based on a checklist of infections (Section 12),
requiring the assessor to check which infections (in the list) are relevant for the current care
of the resident. Antimicrobial use is therefore, in this dataset, not directly linked with the
infection that it is intended to treat or prevent.

In September 2011, 253 facilities from 16/20 healthcare districts in Finland used the
RAI. We studied 652 reporting units (115 were healthcare center wards, 263 NHs, and 274
sheltered care units). There were a total of 12,784 residents, all in long-term care. An
overview of the study population and methods appears in Table 11.



Table 11. Overview of the study population

Study Time period  Number of Number of Number of Study methods
units residents healthcare
districts

| 2004-2005 123 3,652 1 Visit, postal
questionnaire

Il 2004-2008 64 2,321 1 Visit, 3 annual postal
questionnaires

1] 2004-2008 119 3,455 1 Visit, 3 annual postal
questionnaires

\ 2009-2010 9 5,791 4 3 point prevalence
surveys*

\ 2011 652 12,784 16 Prevalence survey**

*European Surveillance of Antimicrobial Consumption (ESAC) nursing home subgroup project

**Resident assessment instrument (RAI) minimum data set

In all studies the most important outcomes are expressed with 95% confidence intervals
(Cls). In study | the use of hand rub was skewed, and the Cls for the mean differences were
obtained by bias-corrected bootstrapping (5000 replications). The differences in
proportions were analyzed by y° test. A Poisson regression model was used to estimate the
incidence rate ratio (IRR). In study Il the data are presented as counts with percentages.
Generalized linear models for binomial family (logit link) were used to analyze the
longitudinal data. In study Il the data are presented as means with standard deviations
(SDs) or as counts with percentages. Bootstrap-type regression analyses or logistic
regression analysis clustered by the type of setting were used to analyze the longitudinal
data. In study IV the prevalence of antibiotic prescription with 95% Cls in each NH during
the three PPSs was calculated. The heterogeneity of resident characteristics and antibiotics
prescription among the NHs was evaluated by median odds ratio (OR). Since the resident
level data on characteristics was not available (only antibiotic prescription), the resident
mix and antibiotic prescription among the NHs were evaluated by the heterogeneity,
measured by median odds ratio (OR). Univariate and multivariate mixed-effect logistic
regression models adjusted for time were conducted to identify the risk factors for
antimicrobial prescription [159-161]. In study V the y°test was used to assess statistical
significance for categorical variables. P < 0.05 was considered statistically significant.

The analyses were performed, using Stata 11.1 (StataCorp, College Station, TX, USA)
and SAS 9.2 software (SAS Institute Inc., Cary, NC, USA).



The study protocol was approved by the Ethics Committee of Central Finland Healthcare
District (I-111) and by the local ethics committees of each healthcare district (1V).



In Central Finland Healthcare District, a total of 123 units were visited during 2004-2005;
47% of these were sheltered care units. In healthcare center hospitals, approximately half
of the patients were LTC residents; in other settings, this figure was 90% or more. Over
90% of the patients were = 65 years of age and 69% were female. Physical functioning was
best among patients in sheltered care, in which 50% of the patients managed independent
toileting.

Table 12 compares the characteristics of patients in healthcare center wards and
sheltered care units during the site visits in 2004-2005 (Study 1), RAl LTCFs in 2011
(Study V), and Table 13 residents in NHs in 2004-2011 (Studies I, 1V, V). In all types of
settings, dementia was more common in 2011 than during 2004-2005 (healthcare center
wards, 73% vs. 39%; sheltered care units, 73% vs. 43%; NHs, 79% vs. 60%). In sheltered
care units, the proportion of bedridden patients increased from 1% during 2004-2005 to 9%
in 2011. Skin ulcers and the use of urinary catheters increased in all types of settings. The
proportion of bedridden residents in NHs taking part in the ESAC/HALT surveys was
similar to that in the healthcare center wards (43-52% vs. 38-41%). In term of resident mix,
the NHs differed most in the proportion of bedridden and wheelchair residents (Study V).
The proportions of incontinent and disoriented residents, and residents with wounds
differed less, and were similar with the prevalence of antimicrobial prescription. It was
smaller for incontinent and disoriented residents and residents with wounds, for which it
was similar to the prevalence of antimicrobial prescription. In September 2011, the
proportion of residents admitted to acute-care hospitals in the previous 90 days was larger
in healthcare center hospital wards than in NHs and sheltered care (20% vs. 13-14%)
(p<0.01)(Study V).



Table 12. Characteristics of patients in healthcare center wards and sheltered care units in

Study | and V.
Study I, 2004-2005 Study V, 2011
Healthcare Sheltered Healthcare Sheltered
center care units center care units
wards wards
Number of 26 58 115 274
wards/units
1,125 1,206 3,262 4,260

Numbers of residents

Age >85 years, % NA NA 46.0 47.0
Male residents, % 34.3 31.3 34.0 27.0
Urinary catheters, % 5.1 1.2 7.0 2.0

Urinary incontinence, NA NA 7.0 57.0

%

) 39.0 43.0 73.0 73.0
Dementia, %
Bedridden, % 38.0 1.0 41.0 9.0
Skin ulcers (due to 6.0 3.0 11.0 7.0

any cause), %




Table 13.  Characteristics of residents in nursing homes in Studies I, IV and V

Study | Study IV Study V
April November May-August | September

2004-2005 | 2009 2009 2010 2011
Number of nursing homes 39 8 8 9 263
Number of residents 1,221 1,706 1,665 2,320 5,262
Residents over 85 years, % NA NA 46.5 49.7 49.0
Male residents, % 28.7 NA 25.8 25.4 27.2
Urinary catheters, % 2.0 2.2 3.1 3.0 4.0
Incontinent residents, % NA 80.8 81.0 79.7 78.0
Dementia, % 59.8 67.6 69.6 68.0 79.0
Bedridden, % 22.3 43.2 52.0 48.1 25.0
Skin ulcers (due to any 25 7.3 10.2 9.5 9.0
cause), %

Study I, 11

In Central Finland Healthcare District, on the day of the baseline visit in 2004-5, the
prevalence of on-going antimicrobials was 18.9% (672/3,552). The most common
indication was the prevention of UTI (67.0%, 450/672), followed by acute UTI (14.9%,
100/672), RTI (7.7%, 52/672), skin infection (7.4%, 50/672), and other infections (3.0%,
20/672). On October 3, 2006, the prevalence was lower (15.5%, 540/3,489) and the
indications as follows: 277 (51.3%) for UTI prophylaxis, 123 (22.8%) for UTI treatment,
55 (10.2%) for RTI treatment, 51 (9.4%) for skin infections and 34 (6.3%) for other
infections. The prevalence remained on lower level until 2008, when the proportion of
patients on antimicrobials was 15.4%. The use of antimicrobials for UTI prophylaxis

decreased statistically significantly in all settings in 2006.



Study 1V

In April 2009, 283 NH residents (16.6%; range by NH, 4.4-28.3%) received antimicrobials,
and among these, 12 were given at least two antibiotics. In total, 295 antimicrobials were
prescribed. In November 2009, 207 NH residents (12.4%; range by NH, 3.2-33.3%)
received antimicrobials, among which 15 were given at least two antimicrobials. In total,
222 antimicrobials were prescribed. During May-September 2010, 226 residents (9.7%;
range by NH, 4.4-21.7%) were given antimicrobials, of which 13 were given at least two
antimicrobials. In total, 239 antimicrobials were prescribed. The prevalence of
antimicrobial prescription varied among NHs from < 5% to > 30% and also within NHs
during the three surveys. The prevalence decreased in the eight NHs that participated in all
three surveys.

Over 95% of the antimicrobials were administered orally and most of them were
prescribed for prophylaxis: 73.2% in April 2009, 54.5% in November 2009, and 62.8%
during May-September 2010. The most common indications for antimicrobial prescription
were UTI prophylaxis (460/756, 60.8%), UTI treatment (119/756, 15.7%), and RTI
treatment (52/756, 6.9%). The prevalence of residents with UTI prophylaxis decreased
from 12.0% to 6.1% during the study period.

Study V

In September 2011, 2013/12,784 (16%) residents used antimicrobials, of which 89 (1%)
used at least two antimicrobials and two used three. The residents used antimicrobials in
the healthcare center wards 576/3262 (18%), in NHs 708/5262 (13%) and in sheltered care
729/4260 (17%). Over 99% of all antimicrobials were used orally. Of all residents, 1310
(10%) received antimicrobials for prevention of UTIs: 319 (10%) in healthcare center
hospital wards, 476 (9%) in NHs and 515 (12%) in sheltered care units. The use of
antimicrobials (Studies I, I, IV and V) is summarized in Table 14.

The distribution of various antimicrobial agents prescribed by type of setting in the
ESAC/HALT surveys during 2009-2010 (Study 1V) and RAI LTCFs in 2011 (Study V) is
shown in Table 15.

The antimicrobials most commonly prescribed were methenamine and trimethoprim.
Pivmecillinam, cefalexin, and nitrofurantoin were the next most popular drugs. In
healthcare center wards, fluoroguinolones were the third most popular on the list, in other
facilities they were fifth or sixth.



Table 14. Use of antimicrobials in Studies I, II, IV and V.
Study | Study Il Study IV Study V
2004-2005 2006 | 2007 2008 | April Nov May- 2011
2009 2009 Sept
2010
Number of residents 3,552 3,489 | 2,253 2,197 | 1,706 1,665 2,320 | 12,784
Any antimicrobial, %  18.9 15.5 16.2 15.4 17.3 13.3 10.3 16.0
UTI prophylaxis, % 12.6 7.9 6.7 6.4 12.0 6.8 6.1 10.0
UTI treatment, % 2.8 35 4.0 3.8 2.1 2.9 1.5 NA
Methenamine, % NA NA NA NA 8.3 4.4 4.0 6.7
RTI treatment, % 1.5 1.6 NA NA 1.0 1.0 0.9 NA
Skin infection 1.4 1.5 NA NA NA NA NA NA
treatment, %
Other infection 0.6 1.0 NA NA NA NA NA NA

treatments, %

UTI, urinary tract infection; RTI respiratory tract infection



Table 15.

Antimicrobial prescriptions by type of setting in Studies IV and V.

Study IV, 2009-2010

Study V, 2011

Nursing homes Healthcare Nursing  Sheltered All
center wards homes care units

All prescriptions, n 756 606 741 759 2,106
Methenamine, % 41 36 44 44 42
Trimethoprim, % 14 18 21 31 24
Cephalexin, % 8 9 8 6 7
Pivmesillinam, % 11 9 7 6 7
Fluoroquinolone, % 5 11 5 3 6
Nitrofurantoin, % 7 5 5 5 5
Doxycycline, % 2 1 2 1 1
Amoxicillin, % 2 1 2 0.4 1
Amoxicillin clavulanic 2 1 2 1 1
acid, %

1 1 1 1 1
Fusidic acid, %
Cefuroxime, % 0.4 3 0.4 0.1 1
Clindamycin, % 1 1 1 1 1
Penicillin, % 2 1 1 1 1
Sulfa-trimethoprim, % 0.1 1 1 0.1 1
Ceftriaxone, % 2 1 1 0 1
Other, % 3 2 1 1 1




All 25 healthcare centre hospital wards, 39 NHs and dementia units that were visited
during 2004-2005 responded to the follow-up postal surveys in 2006, 2007 and 2008. In
healthcare centers there were at the time of the site visit 1100 residents and in NHs and
dementia units 1221. Urinary catheters were more frequently used in healthcare center
wards than in NHs and dementia units (5.1% vs. 2.0%).

In 2005, the diagnosis of UTI was based most commonly on local (81%, 52/64) and
general (94%, 60/64) symptoms (Table 16). More than half of the units (59%, 38/64)
regarded urine odor as a symptom for UTI and as a reason for taking a urine specimen.
Most units used a dipstick in the ward (80%, 51/64). All units sent urine samples for
culture, but one unit used only the urine culture, and 12 units sent urine specimens to the
laboratory for microscopy and culture without a dipstick. Most units (64%, 41/64) used
both the dipstick and also sent specimens to the laboratory for culture and microscopy.

Table 16. How urinary tract infection diagnosis is made (Study IIl)
UTI diagnosis Healthcare center hospital Nursing homes and dementia
wards units
N=25 N=39
n (%) n (%)
Local symptoms 24 (96) 28 (72)
General symptoms 24 (96) 36 (92)
Odour of urine 12 (48) 26 (67)
Dipstick in the ward 19 (76) 32(82)
Urine culture 2(8) 9 (23)
Microscopic examination and 23 (92) 30 (77)

urine culture
Other 3(12) 2 (5)

UTI urinary tract infection

In 2005, the most commonly used drug for UTI treatment was pivmecillinam, while
methenamine was used for UTI prevention. The length of UTI treatment varied between 5
and 7 days in 89.4% of the units. Data on methenamine use for UTI prophylaxis was not
collected during the baseline visits. In postal surveys, the proportion of patients receiving
methenamine for UTI prophylaxis varied between 5.3% and 6.9% in healthcare center
hospitals and 8.8% and 11.1% in NHs and dementia units.



At the baseline visits, 23.5% (258/1100) of patients in healthcare center hospitals and
16.6% (203/1221) of residents in NHs and dementia units received antimicrobials (Table
17). The most common indication was prevention of recurrent UTI in all settings.

Table 17. Antimicrobial use by type of setting in Studies I, Il, IV and V.

Study | Study Il Study IV Study V

2004- 2006 | 2007 2008 | Apr Oct 2010 | 2011

2005 2009 2009
Healthcare center 25 25 25 25 115
wards, n
Number of patients 1,100 1,069 | 1,058 1,039 3,262
Any antimicrobial, % 235 195 20.7 20.7 18.0
UTI prophylaxis, % 11.1 54 5.2 49 10.0
Methenamine, % N/A N/A N/A N/A 6.5
UTI treatment, % 4.5 5.1 5.2 6.2 N/A
Nursing homes and 39 39 39 39 8 8 9 263
dementia units, n
Number of patients 1,221 1,211 | 1,195 1,158 | 1,706 1,665 2,320 | 5,262
Any antimicrobials, % 16.6 12.3 12.2 11.3 17.3 13.3 10.3 13.0
UTI prophylaxis, % 14.5 10.9 8.0 7.8 12.0 6.8 6.1 9.0
Methenamine, % N/A N/A N/A N/A 8.3 4.4 4.0 6.2
UTI treatment, % 2.1 3.0 2.8 1.7 2.1 2.9 1.5 N/A
Sheltered care units, n 58 58 274
Number of patients 1,206 1,181 4,260
Any antimicrobials used 15.9 135 17.0
total, %
UTI prophylaxis, % 12.3 7.9 12.0
Methenamine, % N/A N/A 20.6
UTI treatment, % 1.9 2.6 N/A

UTI, urinary tract infection

At baseline in 2005 in the healthcare center hospitals, UTI prophylaxis was prescribed
for 11.1% of the patients and in 2008 only for 4.9% (p<0.01). In NHs and dementia units,
the corresponding figures were 14.5% and 7.8%. The decrease was statistically significant
in both types of settings (p < 0.001). In healthcare center hospitals there was a statistically
insignificant increase in treatments for acute UTI, from 4.5% to 6.2% (p = 0.65). In NHs
and dementia units there was a statistically insignificant increase in treatments for acute
UTI from 2.1% to 1.7% (p=19). The proportion of patients having urinary catheters
increased during the study, mainly in healthcare centre hospital wards (Table 18).



Table 18. Alcohol-based hand rub use (litres/1000 patient-days), MRSA and ESBL carriers
and use of urinary catheters by type of settings in Study Ill

Baseline visits 2004-2005

Postal surveys

2006 2007 2008
Health care center N=25
Number of patients 1100 1069 1058 1038
Use of hand rub, /1000  10.9 15.2 17.6 17.4
patient-days (mean)
MRSA carriers, n (%) 7 (0.6) 20 (1.8) 17 (1.6) 13 (1.3)
ESBL carriers, n (%) 11 (1.0) 8(0.7) 15 (1.4) 20 (1.9)
Urinary catheters, n (%) 57 (5.2) 77 (7.2) 82 (7.8) 84 (8.1)
Nursing homes N=29
Number of patients 1080 1096 1069 1039
Use of hand rub, /1000 9.0 12,5 14.6 125
patient-days (mean)
MRSA carriers, n (%) 12 (1.1) 31(2.8) 27 (2.5) 13 (1.3)
ESBL carriers, n (%) 4(0.4) 7 (0.6) 9(0.8) 9(0.9)
Urinary catheters, n (%) 24 (2.2) 28 (2.6) 28 (2.6) 31(3.0)
Dementia units N=10
Number of patients 141 115 126 119
Use of hand rub, /1000 4.1 10.8 8.7 10.2
patient-days (mean)
MRSA carriers, n (%) 0 (0) 0 (0) 0 (0) 2(1.7)
ESBL carriers, n (%) 0 0 0 0
Urinary catheters,n (%) 0 0 1(0.8) 1(0.8)
Sheltered care units N=55
Number of patients 1176 1151 1200 1242
Use of hand rub, /1000 5.4 7.3 7.3 10.5
patient-days (mean)
MRSA carriers, n (%) 4(0.3) 7 (0.6) 5(0.4) 9(0.7)
ESBL carriers, n (%) 6 (0.5) 9(0.8) 14 (1.2) 11 (0.9)
Urinary catheters, n (%) 15(1.3) 22 (1.9) 17 (1.4) 21(1.7)
All facilities N=119
Number of patients 3497 3431 3453 3438
Use of hand rub, /1000 7.3 10.5 11.3 12.4
patient-days (mean)
MRSA carriers, n (%) 23 (0.7) 58 (1.7) 49 (1.4) 37(1.1)
ESBL carriers, n (%) 21 (0.6) 24 (0.7) 38(1.1) 40 (1.2)
Urinary catheters, n (%) 96 (2.7) 127 (3.7) 128 (3.7) 135 (3.9)

MRSA, methicillin resistant Staphylococcus aureus
ESBL, extended-spectrum beeta-lactamase-producing Enterobacteriaceae



Study IV and V

Potential risk factors for antimicrobial prescription identified by univariate analysis
included disorientation (p = 0.01), incontinence (p = 0.07) and male gender (p = 0.025)
(Study 1V). Disorientation and incontinence were strongly associated and could not be
included simultaneously in the multivariate analysis. The proportion of male residents was
relatively low and the gender data were not available for all three surveys. Thus, the
multivariate analysis gave no additional information compared with the univariate results.
When methenamine was excluded from the antimicrobials, the risk factors identified by the
univariate analysis were age over 85 years (p = 0.02) and wounds (p = 0.04), between
which there was strong association.

Table 19 shows the risk factors identified for antibiotic prescription (Study V). Of the
nine risk factors listed in the table, three are similar to those detected previously (Study
IV): urinary incontinence, confusion by the NH confusion assessment method, and pressure
ulcers.

Table 19. Characteristics of residents with and without antimicrobials in Study V.

Residents Residents with all Residents with
without antimicrobials antimicrobials
antimicrobials except
methenamine
Numbers of residents 10,771 2,013 1,172
Age >85 years, n (%) 5,775 (54) 949 (47) 580 (49)
Female residents, n (%) 7,471 (69) 1627 (81) 906 (77)
Urinary catheters, n (%) 314 (3) 199 (10) 113 (10)
Urinary incontinence (3-4), n (%) 7406 (69) 1468 (73) 829 (71)
Cognitive Performance Scale 3+, n (%) 6162 (57) 1501 (75) 855 (73)
Acute confusion, n (%) 753 (7) 184 (9) 126 (11)
Bedridden, n (%) 2483 (23) 517 (26) 306 (26)
Skin ulcers (due to any cause), n (%) 862 (8) 246 (12) 159 (14)
Diarrhea, (%) 1044 (10) 244 (12) 145 (12)
Residents with hospital stay*, n (%) 1295 (12) 370 (18) 254 (22)

*hospital stays in the previous 90 days, p<0.01



Study V

The most common infection involved urinary tract (n=1,002), followed by wound infection
(n=267), pneumonia (n=219), other respiratory infection (n=189), and Clostridium difficile
(n=70) (Table 20). The prevalence of UTIs (10% vs. 6% and 8%), wound infection (3% vs.
2%), and pneumonia (3% vs. 1%) was slightly higher in healthcare center wards than in
NHs and sheltered care units, as were rates for Clostridium difficile (1% vs. 0.3% and
0.4%). Residents with infections or colonization or both caused by multi-drug resistant
bacteria were more common inhealthcare center hospitals and NHs than in sheltered care
units (7% vs. 3%).

Table 20. Infections and antibiotic resistant bacteria by different type of settings in Study V

Healthcare Nursing Sheltered care All

center ward homes units

N=115 N=263 N=274 N=652
All 3262 5262 4260 12784
UTI, n (%) 316 (10%) 334 (6%) 352 (8%) 1002 (8%)
Wound infection, n (%) 83 (3%) 90 (2%) 94 (2%) 267 (2%)
Pneumonia, n (%) 83 (3%) 75 (1%) 61 (1%) 219 (2%)
Respiratory infection, n (%) 48 (1%) 85 (2%) 56 (1%) 189 (1%)
Clostridium difficile, n (%) 36 (1%) 18 (0.3%) 16 (0.4%) 70 (1%)
Conjunctivitis, n (%) 17 (0.5%) 22 (0.4%) 11 (0.3%) 50 (0.4%)
Septicemia, n (%) 8 3 3 14 (0.1%)
Antibiotic resistant microbes 227 (7%) 367 (7%) 130 (3%) 724 (6%)

(MRSA, ESBL E.coli, VRE)

UTI urinary tract infection, MRSA methicillin resistant Staphylococcus aureus, ESBL extended-spectrum-
beeta-lactamase-producing, VRE vancomycin resistant Enterococcus

Study I, 111

One year after the baseline visits, the increase of the mean amount of alcohol-based hand
rubs was statistically significant in all units. The mean for change was in healthcare center
hospitals 4.5L/1000 patient-days (95% CI 1.65-7.42), in NHs 3.6L/1000 patient-days (95%
Cl 0.98-7.54), in the dementia units 6.7L/1000 patient-days (95% CI 2.55-14.4) and in
sheltered care units 2.0L/1000 patient days (95% CI 0.89- 3.34). Figure 1 shows the
distribution of the amount of hand rub used by type of setting at the site visit and changes



in use between the site visit and the follow-up. In over 25% of the facilities, excluding
dementia units, the use of hand rub diminished.

Amount of hand rub at the time of the visit,
liters per 1000 patient-days

0 2 4 6 8 10 12 14 16 18 20 22 24

Healthcare hospitals |_E|:’_|

Nursing homes I—‘:l:’—|
Dementiaunits | H [ |—
Sheltered care units I—D:’—|

Change in the amount of hand rub,
liters per 1000 patient-days
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Figure 1. Amount of hand rub used at time of site visit by type of setting and changes in use
between site visits in 2004-2005 and results of the follow-up postal survey on October
3, 2006. Medians, with interquartile ranges (box) and with 10th and 90th percentiles
(whiskers).

A total of 119 units (25 healthcare center wards, 29 NHs, 10 dementia units, and 55
sheltered care units) with an average of 3,455 (range 3497-3438) residents participated in
all steps: baseline visit, and three annual postal surveys. The total amount of hand rub used
increased by 70%, from the mean 7.3 (SD 5.1) L/1000 patient-days at the visits during
2004-2005 to 12.4 (SD 14.9) L in 2008 (Table 18). The newly obtained level in 2006 was
sustained until 2008. At the site visits, the overall carrier rate for MRSA was 0.7% and for
ESBL 0.6%. Both rates nearly doubled during the follow-up (Table 18)



Our studies showed that in Finnish LTCFs the prevalence of antimicrobial prescription was
high (10-19%), compared with prevalence studies published in other countries (3-12%)
[11, 78-87]. The most common indication for antimicrobial use was UTI prophylaxis (42-
69%). Methenamine was the most commonly prescribed antimicrobial in all our studies
(36-40%). In the ESAC NH study, methenamine was less commonly prescribed (12-18%)
[12]. In Finnish NHs participating in the ESAC/HALT studies, methenamine accounted for
48-49% of all antimicrobials prescribed, which did the most to explain our high prevalence
[12]. Its use was also common in Denmark and Norway [12]. Finnish statistics on
medicines from 2010 showed that methenamine was consumed at 1.99 DDD/1000
inhabitants [162]. Trimethoprim, another drug commonly prescribed for UTI prophylaxis,
was less used (1.14 DDD/1000 inhabitants). Of methenamine, 22% was used in healthcare
facilities [162]. The Cochrane review concluded that there was little evidence to support
long-term use of methenamine to prevent UTIs [163]. Although methenamine does not
cause resistance, it increases costs and possible adverse events. There is a place for well-
conducted randomized controlled trials of methenamine vs. placebo. Cranberry products
have not been proven to prevent UTIs [164]. Nitrofurantoin can cause severe side effects,
especially in elderly persons [165]. Its use for UTI prophylaxis caused us concern.

We did not determine how often the antibiotic prescription was made by telephone. In
Sweden, prescriptions were issued by telephone, fax or e-mail in 38% [93]. In Canada
physicians paid bedside visist before prescription in 44% of cases [98].

Our studies suggest that it is possible to influence antimicrobial prescription for UTI
prophylaxis. In Central Finland healthcare District, we published local guidelines after our
site visits [166]. A paper copy of the guidelines was sent to all LTCFs in the region.
Thereafter, prescriptions for UTI prophylaxis decreased significantly from 13% to 6%
(Studies I, 11). The same occurred in NHs participating in the ESAC/HALT surveys, from
12% to 6% (Study IV), although there we only conducted the surveys and gave feedback.
The prevalence figures for antimicrobial use in Ireland and Northern Ireland were similar
to our results (10-13%). UTI prophylaxis formed 36-47% [83, 100].



In our study, 80% of the units performed dipstick analyses in the wards. The diagnosis
of UTI is difficult. In the LTCFs urine specimens were the only diagnostic tool available.
Any symptom can easily be considered to stem from UTI and personnel are often busy
taking urine specimens. All other reasons for the symptoms must first be ruled out before
treatment for UTI. When symptoms are considered to be caused by UTI, urine specimens
for culture should be taken and UTI treatment started. Finnish Current Care guidelines for
UTI have a section on UTI in LTCF residents with a flowchart showing when to take a
urine culture [142]. LTCF staff may not be aware of this section or cannot distinguish it
from the extensive guidelines. They could benefit from specific guidelines prepared only
for LTCFs, as in Ireland [167].

The prevalence of UTI was 8%, RTI 3%, and skin infection 2% (Study V). However, there
were no clear definitions for the infections. The data collection covered a 7-day period,
possibly explaining why the prevalence of infections was slightly higher than in studies in
other countries 3-12% (Table 2).

The symptoms and signs of residents are not always recorded in their files, nor is the
indication for antimicrobial prescription [78]. The MDS-LTCF recorded antimicrobial
prescriptions and infections without any special guidance. Thus, we could have missed
some infections, such as diarrhea or mild RTI, for which antimicrobials are not always
used. In the HALT study, signs and symptoms of disease were recorded and afterwards
McGeer criteria were applied (data not shown). Not all symptoms and signs are, however,
caused by infections. The definitions are important when comparing and benchmarking
LTCFs, as well as characteristics of the resident population, i.e. case mix. Seasonality may
also influence the prevalence of infection, especially RTI [87].

The Netherlands have had a sentinel surveillance network for infectious diseases in
NHs since 2009. Every week, a physician or nurse practitioner records the number of
gastroenteritis, probable pneumonia, influenza like illness, and UTIs according to the way
physicians diagnose the infections in NH residents [168].

France has had a reporting system for LRTI outbreaks in NHs since 2003. NHs report
LRTI outbreaks to local public health authorities [72]. They verify the implementation of
appropriate control measures with the NH and inform the National Public Health Institute.
The reporting builds communication between NHs and public health professionals and
facilitates outbreak management [72].

In Finland, we could utilize a similar system already in use for food poisoning and
water outbreaks (RYMY) to report RTI and gastroenteritis epidemics in LTCFs [169].
Communication between regional infection control unit and LTCFs is crucial.

Many of the risk factors for HAI are not changeable such as age, sex, comorbidities, and
length of stay. In our studies, urinary catheter use was 1-7%. These figures are in line with



the recent European figures (5.6-12.0%) [86]. The use of urinary catheters are continued in
futile when the patient is transferred from an acute-care hospital to a healthcare center
hospital. Urinary catheter use should be kept to a minimum. The reason for catheter use
and the date when the catheter was set should be in the resident’s notes. Very few vascular
catheters were used in our study of LTCFs.

The number of residents with impaired motility was 1-52% compared with the
European figures of 35-57% [86]. The lowest prevalence of bedridden residents in our
studies was in sheltered care units: 1-9%. In our studies the prevalence of skin ulcers was
3-11%. The corresponding European figures were 7-15% [86]. LTCFs should have all
possible means to prevent skin ulcers, especially pressure ulcers. It is an important quality
of care indicator.

In Finland the prevalence of multidrug-resistant organisms was low [170,171]. We showed
MRSA carrier rates of 0.7-1.7% and ESBL carrier rates of 0.6-1.7% (Study I-II1). The
prevalence of residents colonized with MRSA, ESBL-producing Enterobacteriae or VRE
was higher (3-7%) (Study V). We do not know the reason for the higher prevalence;
transmission may have resulted from acute care or in LTCFs. ESBL-producing
Enterobacteriaceae are increasing, both in community and in acute-care hospitals in
Finland [170]. In the study from the Netherlands, the prevalence of residents colonized or
infected with multidrug-resistant organisms was lower (0.2 -0.6%) [75]. Reporting of
extremely  multidrug-resistant ~ organisms,  such  as  carpapenemase-resistant
Enterobacteriaceae could be organized the same way as outbreaks in France [72], where
NHs report LRTI outbreaks early to local public health authorities.

Our study suggested a prevalence of Clostridium difficile between 0.3% and 1.0%
(Study V). In LTCFs in Germany, the prevalence of Clostridium difficile was 4.6% [38].
However, Clostridium difficile is an even larger problem in LTCFs in the USA (4-20%)
[39].

Only 1/9 study NHs in the ESAC/HALT surveys had an infection control committee
(Study 1V). Few LTCFs in practice have sufficient in-house expertise in infectious
diseases and infection control. A link nurse system, such as in acute-care hospitals [172],
could be a way to maintain ongoing collaboration and training activities between LTCFs
and regional infection control experts, which could also guarantee the implementation of
national and regional guidelines in practice.

Use of alcohol-based hand rub increased from 7.3L/1000 patient-days to 12.4 L [Study
I11], very likely reflecting improvements in hand hygiene practices. The increase occurred
in all types of settings and was sustained during the 3-year follow-up. In Norway during
the National Hand Hygiene Campaign hand rub use increased from 2.4 L to 11 L/ 1000
resident-days [117]. In comparison in Finnish acute care hospitals the median amount of
hand rub used was 47L/1000 patient days [173]. We did not observe hand hygiene



compliance. In previous studies, the compliance varied between 15-62% [117,120-123].
Our results show that LTCFs do learn to use alcohol-based hand rubs, as shown in previous
studies [124-128]. Pocket-sized bottles of alcohol-based hand rub could be practical in
LTCF use as suggested earlier in hospitals [7]. Continuous training and follow-up is needed
to preserve this positive trend and direct observations to assess whether hand hygiene is
performed correctly and at the right time. LTCFs need training material specially made for
their purposes. In addition, every facility should monitor the amount of alcohol-based hand
rub used per year.

Most of the results were very similar with the three methodologies we used.

The MDS provides a feasible tool for collecting data on antimicrobial use and infections
in LTCFs. A question on indication for antimicrobial prescription could be added to the
data collection: whether the antimicrobial is prescribed for prophylaxis or treatment, as
well as infection site. Written definitions for infections including specific criteria could
also be helpful. The RAI-LTC instrument covers more data on resident characteristics than
were collected in the ESAC/HALT surveys, thus allowing further adjustment accordingly.
The RAI-LTC instrument with these small changes could provide the data that the facility
needs for improving infection control.

For the local infection control team, visits to the LTCFs in their region can be very
useful. Communication can be easier if the situation in the LTCF is known. Infection
control and geriatric unit could benefit from teamwork when collaborating with the LTCFs.
It is not feasible only to send questionnaires to the LTCFs for data collection. In most of
the LTCFs, the personnel have no time or capability for filling them out. Web-based
questionnaires could be one choice, but they should be very simple.

In the ESAC/HALT surveys, the district infection control nurse and the head nurse from
the facility collected the information. It must be borne in mind that a prevalence survey
also constitutes a type of training for the LTCF, in addition to data collection. The feedback
is a crucial part of it.

Our results do not necessarily represent the usual LTCF situation throughout Finland. In
Central Finland Healthcare District we visited all the LTCFs. The NHs participated
voluntarily in the surveys (Study V). The NHs were from four healthcare districts and all
were public institutions. The LTCFs using RAI-LTCF could have been institutions that are
specifically interested in the quality and improvement of their services. However, the
majority of healthcare districts participated in study 1V and V, covering 21-40% of all LTC
residents in Finland.

Future analysis by type of setting may not be relevant, because continuous changes in
the organization of LTC. Resident characteristics, i.e. case mix, are more important. The
type of facility alone is not indicative of the condition of the residents.



In the amount of alcohol-based hand rub, reporting error cannot be ruled out. It would
have been more accurate if the units reported the annual amount of alcohol-based hand rub
they had ordered. We did not take any bacterial cultures; neither do we know whether the
increased carrier rate of ESBL and MRSA had been transferred from acute-care hospitals
to LTCFs or if transmission had occurred in the LTCFs.

Reporting and calculations of antimicrobials in the Central Finland surveys differed
from those in the ESAC/HALT and RAI -surveys. This could partly explain the higher
prevalence. In the ESAC/HALT surveys, the background data were institutional data not on
the resident level. Due to the small numbers, the results of risk factors for antimicrobial use
should be interpreted with caution. However, the RAI-LTC data confirmed several risk
factors for antimicrobial use, some of which were the same as in ESAC/HALT survey.

The existing network of RAI nurses could be complemented by nurses responsible for
infection control, forming a link nurse system like that in acute-care hospitals [172]. This
could help to maintain collaboration and training activities between LTCFs and regional as
well as national infection control experts; this could then guarantee the implementation of
national and regional infection control guidelines in practice. Infection control experts and
geriatricians should also collaborate at the local, regional, and national levels.

The experiences from our site visits could be used in planning and implementing a
national program for infection control in LTCFs. Such a program should include a
prevalence study of HAIs, which could also increase awareness of infection control and its
importance.



Antibiotic use was common in LTCFs in Finland and most were used for UTI
prophylaxis and treatment. The decreases in antimicrobial usage during the surveys
suggest that LTCFs may benefit from antimicrobial stewardship interventions,
especially those focused on UTI.

Methenamine use was very popular, although its ability to prevent UTI is questionable,
and its wide use should be re-evaluated.

Wounds are a major preventable risk factor for HAI as are urinary catheters. Urinary
catheter use should be minimized. LTCFs should use all means to prevent pressure
ulcers.

Continuous training and observation of hand hygiene compliance is necessary. Every
facility should at least collect data on hand rub consumption. Compulsory hand
hygiene proficiency training and test, such as Hygiene Passport, could be useful.

The RAI-LTC instrument with small changes such as indication for antimicrobial
prescription and written definitions for infections, could be used for collecting data on
antimicrobial use and infections in LTCFs. Its use could be made compulsory for
LTCFs, as it is in Canada and the USA.

The system currently in use currently for food poisoning and water outbreaks could be
set up for reporting RTI or gastroenteritis epidemics as well as extremely resistant
bacteria in LTCFs, to regional and national infection control units to improve outbreak
management and save lives.
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10. Appendix

Appendix 1
KESKISUOMALAISTEN LAITOSTEN HYGIENIAKARTOITUS

1. Laitoksen numero

LAITOS:

2. Selvityksen padivamaara

3. Laitoksen laatu

1 terveyskeskuksen vuodeosasto
2 vanhainkoti

3 dementiayksikkd

4 palvelukoti

5 psykiatrinen sairaala

6 muu

4.. QOsasto:

5. Paikkakunta: (kuntakoodi)

6. Pitkédaikaishoidossa olevien maéra (yli 3 kk)
1 naiset

2 miehet

7. Lyhytaikaishoidossa olevien méairé (alle 3 kk)
1 naiset

2 miehet



8. Keski-ika (tdysid vuosia)

9. Yli 65-vuotiaiden osuus : (%)

10. Mité toimintakykymittareita on kéytossa?

Vasa

RaVa

Barthel

RAI

mielialamittari: Mika

MMSE
CERAD
8 jokin muu, miké:

NN R W=

11. Diagnoosijakauma (%)

1 AVH

2 dementia

3 psykiatrisesti oireilevia
4 muu

12. Hoitohenkilokunnan méaéra
1 sairaanhoitaja
2 perus/ldhihoitaja

3 laitos/osasto/hoitoapulainen
4 muut

13. Ladkérin tydpanos tuntia/viikko

14. Moniko potilas / asukas kdy itse WC:ssd?

(0,25 h:n tarkkuus)

15. Moniko kiy WC:ssé avustettuna?




16. Moniko kéyttad vaippaa?

17. Késihuuhteen kulutus kuukaudessa (litraa)

18. Kédsihuuhdetta

1

2

3

joka potilashuoneessa
sisddntuloaulassa helposti saatavilla

hoitajien kansliassa helposti saatavilla

19. Mikrobiladkkeet. Mitd mikrobiladkkeitd 16ytyy ladkekaapista (ei metenamiinia)?

O 01O DN K~ Wi~

amoksisilliini

amoksisilliini-klavulaanihappo

doksisykliini

G-penisilliini

kefaleksiini

keftriaksoni

kefuroksiimi

kloksasilliini

metronidatsoli
nitrofurantoiini
norfloksasiini
pivmesillinaami
prokaiinipenisilliini
roksitromysiini tai muu makrolidi
siprofloksasiini
sulfa-trimetopriimi
trimetopriimi
V-penisilliini
muut, mitkd




20. Monellako asukkaalla on juuri nyt mikrobilddkitys (muu kuin metenamiini)?

virtsatietulehduksen hoitoon
virtsatietulehdusten estohoitoon
ihoinfektioihin, haavatulehduksiin
hengitystieinfektioihin
muihin tarkoituksiin, mihin?

O S S

21. Paljonko mikrobilddkkeitd kdytetddan vuodessa?

1 eurot
2 DDD
3 ei tiedossa
22. Milloin otetaan virtsaviljely? Kun

1 paikallisoireet
2 yleisoireet

3 haju

4 muu mika:

23. Mita tutkimuksia kdytetdan?

1 osastolla tehdddn moniliuskakoe

2 virtsan mikroskooppinen tutkimus

3 virtsan bakteeriviljely

4 virtsan mikroskooppinen tutkimus ja bakteeriviljely

24. Milla ladkkeelld hoidetaan (kolme yleisinté)?

amoksisilliini
nitrofurantoiini
pivmesillinaami
sulfa-trimetopriimi
trimetopriimi

muu, mika:

N DN R W=

25. Otetaanko virtsan bakteeriviljely hoidon péatyttya?

1 kylld
2 el



26. Kuinka kauan laékitys kestdd yleensa

1 alle 5 vrk
2 5-7 vrk
3 yli 7 vrk

27. Montako kestokatetria tdlla hetkella?

28. Monellako potilaalla kerta- ja toistokatetrointia?

29. Montako cystofixid?

30. Kaytetdankd VTI-estoladkitysta?

1 kylla
2 ei
31. Virtsatietulehdusten ehkdisyyn kéytetdan

C-vitamiinia
estrogeenid
karpalomehua/tabletteja
metenamiinihippuraattia
nitrofurantoiinia
pivmesillinaamia
trimetopriimia

muuta, mita

01N N KW~

32. Kéytetdanko kestokatetrin ja / tai cystofixin kanssa estolddkitystd?

1 kylla
2 el

33. Montako haavapotilasta on juuri nyt?

34. Millaisia haavoja (eri potilaita) juuri nyt?

1 leikkaushaava

2 painehaava

3 sididrihaava

4 diabeetikon haava



5 muita, mité:
6 ei haavoja

35. Milloin otetaan haavasta bakteeriviljely?

1 joka haavasta

2 oireiden mukaan (punotus, turvotus, eritys, kipu)
3 aina kun leikkaushaava erittda

4 muu syy, mika:
5 ei yleensé oteta

36. Paikallishoidossa kaytetyt aineet, 3 tavallisinta

1

3

37. Onko laitoksessa haavanhoitokoulutuksen saaneita henkilGitd?

1 kylla
2 el

38. Kuka (ammattinimike) hoitaa haavat?

1 sairaanhoitaja
2 perushoitaja / ldhihoitaja
3 hoitoapulainen / laitosapulainen / osastoapulainen

39. Kuinka monta vuorokautta yleensd annetaan erysipelakseen (ruusun)
mikrobilddkehoitoa?

1 alle 7 vrk
2 7-14 vrk

3 15-21 vrk
4 yli 21 vrk

40. Onko laitoksessa todettu/hoidettu syyhypotilaita viimeisen vuoden aikana?

1 kylla
2 el

41. Hoidetaanko / hoidettaisiinko vydruusua mikrobilddkkeilla?



1 kylla
2 el

42. Moneltako potilaalta / asukkaalta tutkittiin viimeisen kuukauden aikana CRP?

43. Milla mikrobiladkkeelld yleensd hoidetaan hengitysticinfektioita?

amoksisilliini
doksisykliini
G-penisilliini
kefaleksiini
kefuroksiimi
makrolidi
V-penisilliini
muu, mika:

OO N AW

44. Kuinka pitkd on yleensé niiden hoitoaika? vrk

45. Onko laitoksessa toteutettu laskimonsiséaistd ladkehoitoa?

1 kylla
2 el

46. Montako thorax-kuvaa on otettu viimeisen kuukauden aikana?

47. Moneltako potilaalta on viimeisen vuoden aikana otettu yskoksen tubindytteita?

48. Onko desinfioiva huuhtelulaite (Deko)?

1 kylla
2 el

49. Huolletaanko se kerran vuodessa tai useammin?

1 kylla
2 el



50

51.

52.

53.

54.

55.

56.

57.

58

. Kuka tarkkailee koneen toimintaa, vastuuhenkil6?

1 sairaanhoitaja

2 perushoitaja / lahihoitaja

3 laitostosapulainen / hoitoapulainen / osastoapulainen
4 muu

5 el tietoa, ei kukaan

Missé sterilointia tarvitsevat vélineet huolletaan?

1 itse

2 terveyskeskus

3 keskussairaalan / erikoissairaanhoidon vilinehuolto
4 muu, mika

5 ei tarvita

Montako MRSA-potilasta laitoksessa on tdllad hetkelld?

Montako MRSA- potilasta on ollut viimeisen vuoden aikana?

Montako ESBL-potilasta laitoksessa on nyt?

Montako ESBL-potilasta laitoksessa on ollut vuoden aikana?

Onko laitoksessa viimeisen vuoden aikana hoidettu Cl. difficile -ripulia?

1 kylla
2 el

Asiakkaiden huoneet (= montako potilasta huoneessa télla hetkelld)

1 yhden hengen huoneet

2 kahden hengen huoneet

3 kolmen hengen huoneet

4 neljan hengen huoneet

5 vield useampi henkil6 samassa huoneessa

. Montako huonetta on, joissa oma WC ja suihku?



59. Montako huonetta on, joissa on yhteinen WC toisen huoneen kanssa?

60. Montako huonetta, joissa ei ole WC:td ?

61. Montako WC:td kdytavan varrella?

62. Montako kylpyhuonetta kaytdvan varrella?

63. Tarjotaanko kaikille potilaille / asukkaille influenssarokotetta?

1 kaikille asukkaille
2 vain osalle
3 ei kenellekdin

64. Pneumokokki-rokote
1 kaikille
2 vain osalle
3 ei kenellekdén
65. Rokotetaanko henkilokuntaa influenssarokotteella

1 kylld
2 el



Haastatteluun ja selvitykseen kului aikaa

Mukana olivat:

Erityistd huomioitavaa:

(min)

10
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Téayttoohje hygieniakartoituslomakkeeseen 3.10.2006

(Kohdat 1-3 on taytetty valmiiksi.)

Kohta 4:

Kohta 5:

Kohta 6:

Kohta 7:

Kohta 8:

Kohta 9:

Kohta 10:

Kohta 11:

Kohta 12:

Kohta 13:

Merkitédn kartoituspdivana klo 8 pitkdaikaishoidossa olleiden naisten ja
miesten lukuméérit. (Jollei ole yhtién, merkitdédn 0.)

Tahan merkitdén myds palvelutalojen ja dementiayksikkdjen vakituisten
asukkaiden maérét.

Tdhan merkitdédn terveyskeskussairaaloiden ja vanhainkotien lyhytaikais-,
akuutti- ja kriisihoidossa olleiden lukumaéara klo 8.

Téhén kirjataan myds palvelutalojen ja dementiayksikkdjen lyhytaikais- ja
vuorohoitoasukkaat.

Merkitddn kédsihuuhteen kayttd litroina syyskuun 2006 aikana (desilitran
tarkkuudella, syyskuun sijasta kdy se vuoden 2006 viimeinen kuukausi,
jonka kdyttdmaéra on tiedossa).

Merkitddn kullekin riville klo 8 tilanne eli niiden henkildiden lukumaéérit,
jotka saivat antibioottia esitettyjen syiden takia. (ei yhtdén = 0, puuttuminen
merkitdin ndin myos myohemmissd kysymyksissd)

Muihin tarkoituksiin (rivi 5) kéytettyjen kuurien syyt voi selvittdd suluissa
varattuun tilaan ja sivun alalaitaan.

Metenamiinihippuraatti (Hipeksal, Hiprex) ei ole varsinainen mikrobilddke.
Téssé ilmoitetaan sitd kdyttdvien henkildiden lukuméiéri klo 8 tilanteen
mukaan (ei kohtaan 7).

Rengastetaan oikea vaihtoehto (joko 1 tai 2).

Kestokatetria klo 8 kdyttdneiden lukumaara.

Saannollistd kerta- ja toistokatetrointia kayttdvien yhteismaara.

Cystofixid kdyttdvien maara klo 8.

MRSA-potilaiden ja -kantajien kokonaislukumaéra klo 8 (=kaikki ne joilla
on joskus ollut positiivinen bakteeriviljely)



Kohta 14:

Kohta 15:

Kohta 16:

Kohta 17:

Kohta 18:

Kohta 19:
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ESBL-kantajien médrd. Namé bakteerit ovat yleensé E. coli tai Klebsiella -
kantoja. Ndiden bakteeriviljelytuloksen perdén on merkitty, ettd pitdd ottaa
yhteyttd infektiolddkariin.

Ilmoitetaan syksyn 2006 suunnitelma. Rengastetaan oikea vaihtoehto (1,2
tai 3).

Ilmoitetaan, onko hoidettaville annettu pneumokokkirokotuksia. Valitaan
oikea vaihtoehto (1, 2 tai 3), joka rengastetaan.

Valitaan oikea vaihtoehto rengastamalla 1 tai 2.

Arvioidaan influenssarokotteen ottajien osuus henkilokunnasta ja merkitdén
arvio kokonaisina prosentteina tyhjille viivalle.

Taytetddn rengastamalla yksi tai useampi aihe, josta halutaan koulutusta.
Vaihtoehtoihin 11 ja 12 voi kirjoittaa omia toiveita koulutuksen aiheiksi.

Kohta "Muuta tdrkeaa"

on varattu mahdollisille lisdtiedoille ja kommenteille.

Hoidettavien nimié tai henkilotunnuksia ei tule listoihin.

Lomakkeen tiytosti vastaa hoitoyksikon johtaja, osastonhoitaja tai vastaava.

Huolellisesti taytetyt lomakkeet ldhetetdén viimeistddn 10.10.2006 palautuskuoressa.
Postimaksu on valmiiksi maksettu.

Liséohjeita voi saada soittamalla hygieniahoitaja Aino Jakobssonille,
p. (014) 269 1578 arkisin klo 8-15.

KITOKSET VASTAUKSISTANNE!



13

Keski-Suomen sairaanhoitopiiri Kirje
Infektio- ja sairaalahygienian yksikko
Geriatrian yksikko 11.9.2006

Jakelussa mainituille

Asia:

Keskisuomalaisten hoitopaikkojen hygieniakartoitus 3.10.2006

Infektioladkari, hygieniahoitaja ja geriatri tekivét hygieniakartoituksen
vierailemalla kussakin hoitopaikassa vuosien 2004 ja 2005 aikana.
Kiitdmme siitd, ettd saimme tulla luoksenne ja tutustua tiloihinne ja
toimintaanne.

Nykytilanteen kartoittamiseksi tehddin 3.10.2006 kaikissa aikaisemmin
kartoitetuissa yksikoissd kirjekyselyné seurantaselvitys. Hoidettavien osalta
halutaan saada tieto juuri kartoituspdivéltd, kello 8 aamulla vallinneesta

tilanteesta.

Kyselylomakkeet tulee 14dhettdd palautuskuoressa (postimaksu maksettu)
viimeistdén 10.10.2006.

Lisitietoja antaa hygieniahoitaja Aino Jakobsson, puh. (014) 269 1578.

Kiitollisin yhteistyoterveisin

Maija Rummukainen Aino Jakobsson
Osatonylildékéri, infektioldakéari Hygieniahoitaja
Pertti Karppi

Geriatrian yliladkari

LITTEET Kyselylomake ja tayttoohje
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KESKISUOMALAISTEN HOITOPAIKKOJEN HYGIENIAKARTOITUS
3.10.2006

1. Yksikon numero

Yksikko:
2. Osasto:
3. Paikkakunta: (kuntakoodi)

Tavyttakia seuraavat kohdat 3.10.2006 klo 8.00 vallinneen tilanteen
mukaan.

4. Pitkiaikaishoidossa olevien méaira (yli 3 kk)
1 naiset

2 miechet

5. Lyhytaikaishoidossa olevien méiri (alle 3 kk)
1 naiset

2 miehet

6. Kisihuuhteen kulutus kuukaudessa (litraa, yksi desimaali saa
olla)

7. Monellako potilaalla / asukkaalla on tin#éin mikrobiliikitys? Ei tarkoiteta
metenamiinia (Hipeksal, Hiprex) eiké paikallishoitoja.

1 virtsatietulehduksen hoitoon

2 virtsatietulehdusten estohoitoon

3 ihoinfektiohin, haavatulehduksiin



4 hengitystietulehduksiin

5 muihin tarkoituksiin

(Mihin: )

8. Kuinka monella potilaalla / asukkaalla on kiytossi metenamiinihippuraatti

(Hipeksal, Hiprex)?

9. Onko kiytossinne desinfioiva huuhtelulaite (esim. Deko)?
1 kylla
2 ei

10. Kuinka monta Kkestokatetria on tilla hetkelld?

11. Kuinka monella potilaalla / asukkaalla on siéinnollista kerta- tai
toistokatetrointia?

12. Kuinka monta Cystofixiéi on kiytossa?

13. Montako MRSA-potilasta on tilli hetkelléi hoidossa?

14. Montako ESBL-potilasta on tilli hetkellid hoidossa?

15. Tarjotaanko tiné syksyné potilaille / asukkaille influenssarokotetta?

1 Kkaikille
2 vain osalle
3 ei kenellekaan

15
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16. Onko potilaita / asukkaita rokotettu 5 vuoden aikana pneumokokki-rokotteella?
4 kaikkia

5 vain osaa
6 eiketdin

17. Tarjoaako tyoterveyshuolto tai tyonantaja henkilokunnalle influenssarokotetta?

3 kylla
4 ei

18. Kuinka suuri osa henkilostosti rokotetaan téini syksyni influenssaa vastaan?

%.

19. Mista seuraavista aiheista henkilokunta haluaisi lisikoulutusta?

késihygienia
suojainten kiytto

tyotavat (mm. Dekon kaytto, siivous, aseptinen tydjirjestys)
neulojen ja terivien esineiden kaytto

MRSA- ja ESBL-potilaiden hoito

eristysperiaatteet

potilaiden ja henkiloston rokotukset

bakteeritulehdusten diagnostiikka ja hoito
mikrobildikkeiden kiytto

10 muu aihe, miki:
11 muu aihe, miké:
12 muu aihe, mika:

ORI A WN -

Muuta tarkeii

Parhaat kiitokset vastauksistanne!



17

Tayttoohje hygieniakartoituslomakkeeseen 3.10.2007

(Kohdat 1-3 on taytetty valmiiksi.)

Kohta 4:

Kohta 5:

Kohta 6:

Kohta 7:

Kohta 8:

Kohta 9:

Kohta 10:

Kohta 11:

Kohta 12:

Kohta 13:

Kohta 14:

Kohta 15:

Merkitddn kartoituspdivind klo 8 pitkdaikaishoidossa olleiden naisten ja
miesten lukuméérit. (Jollei ole yhtdén, merkitién 0.)

Tahan merkitdén myos palvelutalojen ja dementiayksikkdjen vakituisten
asukkaiden méérét.

Tahan merkitédén terveyskeskussairaaloiden ja vanhainkotien lyhytaikais-,
akuutti- ja kriisihoidossa olleiden lukumééré klo 8.

Tahén kirjataan my0s palvelutalojen ja dementiayksikkdjen lyhytaikais- ja
vuorohoitoasukkaat.

Merkitddn kédsihuuhteen kaytto litroina syyskuun 2007 aikana (desilitran
tarkkuudella, syyskuun sijasta kdy se vuoden 2007 viimeinen kuukausi,
jonka kayttoméaara on tiedossa).

Merkitidn kullekin riville klo 8 tilanne eli niiden henkildiden lukumaérét,
jotka saivat antibioottia esitettyjen syiden takia. (ei yhtdin = 0, puuttuminen
merkitddn ndin myds mydhemmissd kysymyksissd)

Muihin tarkoituksiin (rivi 5) kéytettyjen kuurien syyt voi selvittdd suluissa
varattuun tilaan ja sivun alalaitaan.

Metenamiinihippuraatti (Hipeksal, Hiprex) ei ole varsinainen mikrobilédike.
Téssd ilmoitetaan sitd kdyttavien henkildiden lukumaiéra klo 8 tilanteen
mukaan (ei kohtaan 7).

Rengastetaan oikea vaihtoehto (joko 1 tai 2).

Kestokatetria klo 8 kayttdneiden lukuméaara.

Saannollistd kerta- ja toistokatetrointia kédyttdvien yhteismaara.

Cystofixid kdyttdvien maéra klo 8.

MRSA-potilaiden ja -kantajien kokonaislukumaéra klo 8 (=kaikki ne joilla
on joskus ollut positiivinen bakteeriviljely)

ESBL-kantajien maérd. Nama bakteerit ovat yleensd E. coli tai Klebsiella -
kantoja. Ndiden bakteeriviljelytuloksen perddn on merkitty, etti pitdd ottaa
yhteyttd infektiolddkariin.

Ilmoitetaan syksyn 2007 suunnitelma. Rengastetaan oikea vaihtoehto (1,2
tai 3).



Kohta 16:

Kohta 17:

Kohta 18:

Kohta 19:

18

Ilmoitetaan, onko hoidettaville annettu pneumokokkirokotuksia. Valitaan
oikea vaihtoehto (1, 2 tai 3), joka rengastetaan.

Valitaan oikea vaihtoehto rengastamalla 1 tai 2.

Arvioidaan influenssarokotteen ottajien osuus henkildkunnasta ja merkitdin
arvio kokonaisina prosentteina tyhjille viivalle.

Taytetddn rengastamalla yksi tai useampi aihe, josta halutaan koulutusta.
Vaihtoehtoihin 11 ja 12 voi kirjoittaa omia toiveita koulutuksen aiheiksi.

Kohta "Muuta tarkedd"

on varattu mahdollisille lisdtiedoille ja kommenteille.

Hoidettavien nimié tai henkil6tunnuksia ei tule listoihin.

Lomakkeen tdytostd vastaa hoitoyksikon johtaja, osastonhoitaja tai vastaava.

Huolellisesti taytetyt lomakkeet lahetetdén viimeistdén 10.10.2007 palautuskuoressa.
Postimaksu on valmiiksi maksettu.

Lisdohjeita voi saada soittamalla hygieniahoitaja Tiina Tiitiselle,
p. (014) 269 5578 arkisin klo 8-15.

KIITOKSET VASTAUKSISTANNE!
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Keski-Suomen sairaanhoitopiiri Kirje
Infektio- ja sairaalahygienian yksikko
Geriatrian yksikko 11.9.2007

Jakelussa mainituille

Asia:

LIOTTEET

Keskisuomalaisten hoitopaikkojen hygieniakartoitus 3.10.2007

Infektiolddkari, hygieniahoitaja ja geriatri tekivit hygieniakartoituksen
vierailemalla kussakin hoitopaikassa vuosien 2004 ja 2005 aikana.
Seurantakartoitus tehtiin 3.10.2006 kirjekyselyna.

Vastaava kysely toteutetaan taas 3.10.2007, ja siihen on saatu Keski-
Suomen sairaanhoitopiirin eettisen toimikunnan lupa. Hoidettavien osalta
halutaan saada tiedot juuri kartoituspaivélté, kello 8 aamulla vallinneesta
tilanteesta.

Kyselylomakkeet tulee ldhettdd palautuskuoressa (postimaksu maksettu)
viimeistdan 10.10.2007.

Lisitietoja antaa hygieniahoitaja Tiina Tiitinen, puh. (014) 269 5578.

Kiitollisin yhteisty6terveisin

Maija Rummukainen Tiina Tiitinen
Osatonylildékéri, infektiolddkéari Hygieniahoitaja
Pertti Karppi

Geriatrian ylilaakéri

Kyselylomake ja tayttohje
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KESKISUOMALAISTEN HOITOPAIKKOJEN HYGIENIAKARTOITUS
3.10.2007

1. Yksikon numero

Yksikko:
2. Osasto:
3. Paikkakunta: (kuntakoodi)

Tavyttiakia seuraavat kohdat 3.10.2007 klo 8.00 vallinneen tilanteen
mukaan.

4. Pitkaaikaishoidossa olevien mairia (yli 3 kk)
1 naiset

2 miechet

5. Lyhytaikaishoidossa olevien méira (alle 3 kk)
1 naiset

2 miehet

6. Kiasihuuhteen kulutus kuukaudessa (litraa, yksi desimaali saa
olla)

7. Monellako potilaalla / asukkaalla on tin#éin mikrobiliikitys? Ei tarkoiteta
metenamiinia (Hipeksal, Hiprex) eiké paikallishoitoja.

1 virtsatietulehduksen hoitoon

2 virtsatietulehdusten estohoitoon

3 ihoinfektiohin, haavatulehduksiin



4 hengitystietulehduksiin

5 muihin tarkoituksiin

(Mihin: )

8. Kuinka monella potilaalla / asukkaalla on kiytossi metenamiinihippuraatti

(Hipeksal, Hiprex)?

9. Onko kiytossinne desinfioiva huuhtelulaite (esim. Deko)?
1 kylla
2 ei

10. Kuinka monta Kkestokatetria on tilla hetkelld?

11. Kuinka monella potilaalla / asukkaalla on siéinnollista kerta- tai
toistokatetrointia?

12. Kuinka monta Cystofixiéi on kiytossa?

13. Montako MRSA-potilasta on tillé hetkelléi hoidossa?

14. Montako ESBL-potilasta on tilli hetkellid hoidossa?

15. Tarjotaanko tiné syksyné potilaille / asukkaille influenssarokotetta?

1 Kkaikille
2 vain osalle
3 ei kenellekaan

21
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16. Onko potilaita / asukkaita rokotettu 5 vuoden aikana pneumokokki-rokotteella?
1 kaikkia

2 vain osaa
3 ei ketddn

17. Tarjoaako tydterveyshuolto tai tyonantaja henkilokunnalle influenssarokotetta?

1 kylla
2 ei

18. Kuinka suuri osa henkildstosti rokotetaan tini syksyni influenssaa vastaan?

%.

19. Misti seuraavista aiheista henkilokunta haluaisi lisikoulutusta?

késihygienia
suojainten kiytto

tyotavat (mm. Dekon kiytto, siivous, aseptinen tydjirjestys)
neulojen ja terdvien esineiden kaytto

MRSA- ja ESBL-potilaiden hoito

eristysperiaatteet

potilaiden ja henkiloston rokotukset

bakteeritulehdusten diagnostiikka ja hoito
mikrobildikkeiden kiytto

10 muu aihe, miké:
11 muu aihe, mika:
12 muu aihe, mika:

ORI N AW -

Muuta tarkeii

Parhaat kiitokset vastauksistanne!
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Téyttoohje hygieniakartoituslomakkeeseen 3.10.2008

(Kohdat 1-3 on taytetty valmiiksi.)

Kohta 4:

Kohta 5:

Kohta 6:

Kohta 7:

Kohta 8:

Kohta 9:

Kohta 10:

Kohta 11:

Kohta 12:

Kohta 13:

Kohta 14:

Merkitddn kartoituspdivind klo 8 pitkdaikaishoidossa olleiden naisten ja
miesten lukuméérit. (Jollei ole yhtdén, merkitién 0.)

Tahan merkitdén myos palvelutalojen ja dementiayksikkdjen vakituisten
asukkaiden méérét.

Tahan merkitédén terveyskeskussairaaloiden ja vanhainkotien lyhytaikais-,
akuutti- ja kriisihoidossa olleiden lukumééré klo 8.

Tahén kirjataan my0s palvelutalojen ja dementiayksikkdjen lyhytaikais- ja
vuorohoitoasukkaat.

Merkitddn kédsihuuhteen kaytto litroina syyskuun 2008 aikana (desilitran
tarkkuudella, syyskuun sijasta kdy se vuoden 2008 viimeinen kuukausi,
jonka kayttoméaara on tiedossa). Jos kdsihuuhteen kulutusta ei ole seurattu,
se lasketaan seuraavasti: selvitetdén, kuinka paljon huuhdetta on kaytetty
viimeisen vuoden aikana ja saatu mééra jaetaan 12:lla (tai puolen vuoden
kulutus ja saatu maéra jaetaan kuudella).

Merkitidn kullekin riville klo 8 tilanne eli niiden henkildiden lukumaara,
jotka saivat antibioottia esitettyjen syiden takia. (ei yhtddn = 0, puuttuminen
merkitddn ndin myds myShemmisséd kysymyksissd).

Muihin tarkoituksiin (alakohta 5) kéytettyjen kuurien syyt voi selvittda
suluissa varattuun tilaan ja sivun alalaitaan.

Metenamiinihippuraatti (Hipeksal, Hiprex) ei ole varsinainen mikrobildike.
Téssd ilmoitetaan sitd kdyttavien henkildiden lukumééra klo 8 tilanteen
mukaan (ei kohtaan 7).

Rengastetaan oikea vaihtoehto (joko 1 tai 2).

Kestokatetria kéyttdvien maéra klo 8.

Saannollistd kerta- ja toistokatetrointia kédyttdvien yhteismaara.

Cystofixid kdyttdvien maira klo 8.

MRSA -potilaiden ja -kantajien kokonaislukumaéri klo 8 (=kaikki ne joilla
on joskus ollut positiivinen bakteeriviljely)

ESBL -kantajien maira. Nama bakteerit ovat yleensd E. coli tai Klebsiella -
kantoja. Ndiden bakteeriviljelytuloksen perdan on merkitty, etti pitdd ottaa
yhteyttd infektiolddkariin.



Kohta 15:

Kohta 16:

Kohta 17:

Kohta 18a:

Kohta 18b:

Kohta 19:

Kohta 20:

Kohta 21:
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Ilmoitetaan syksyn 2008 suunnitelma. Rengastetaan oikea vaihtoehto (1, 2
tai 3).

Ilmoitetaan, onko hoidettaville annettu pneumokokkirokotuksia. Valitaan
oikea vaihtoehto (1, 2 tai 3), joka rengastetaan.

Valitaan oikea vaihtoehto rengastamalla 1 tai 2.

Arvioidaan niiden tyontekijoiden kokonaislukuméér, jotka ottavat
influenssarokotteen.

Merkitddn hoitopaikan koko henkilokunnan méaara (koskee sitd yksikkoa,
josta ilmoitatte hoidettavien maarian kohdissa 4-5).

Taytetddn rengastamalla yksi tai useampi aihe, josta halutaan koulutusta.
Vaihtoehtoihin 10 - 12 voi kirjoittaa omia toiveita koulutuksen aiheiksi.

Tassé ilmoitetaan niiden Clostridium difficile -positiivisten potilaiden
/asukkaiden médir, joita tutkimuspdivana hoidetaan kosketuseristyksessa

Merkitdan lomakkeen tiyttdjédn nimi ja puhelinnumero, josta hian on
tavoitettavissa mahdollista myohempéd yhteydenottoa varten.

Kohta "Muuta tarkeda"

on varattu mahdollisille lisdtiedoille ja kommenteille.

Hoidettavien nimié tai henkildtunnuksia et tule listothin.

Lomakkeen tiytostd vastaa hoitoyksikon johtaja, osastonhoitaja tai vastaava.

Huolellisesti tdytetyt lomakkeet 1dhetetddan viimeistddn 10.10.2008 palautuskuoressa.
Postimaksu on valmiiksi maksettu.

Liséohjeita voi saada soittamalla hygieniahoitaja Maire Liikalle,
p- (014) 269 1580 arkisin klo 8-15.

KIITOKSET VASTAUKSISTANNE!
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Keski-Suomen sairaanhoitopiiri Kirje
Infektio- ja sairaalahygienian yksikko
Geriatrian yksikko 11.9.2008

Jakelussa mainituille

Asia:

LIOTTEET

Keskisuomalaisten hoitopaikkojen hygieniakartoitus 3.10.2008
Infektiolddkari, hygieniahoitaja ja geriatri tekivit hygieniakartoituksen
vierailemalla kussakin hoitopaikassa vuosien 2004 ja 2005 aikana.
Seurantakartoitukset tehtiin vuosina 2006 ja 2007 kirjekyselyina.
Vastaava kysely toteutetaan taas 3.10.2008, ja siihen on saatu Keski-
Suomen sairaanhoitopiirin eettisen toimikunnan lupa. Hoidettavien osalta
halutaan saada tiedot juuri kartoituspéiviltd, kello 8 aamulla vallinneesta
tilanteesta.

Kyselylomakkeet tulee ldhettdd palautuskuoressa (postimaksu maksettu)
viimeistdan 10.10.2008.
Lisétietoja antaa hygieniahoitaja Maire Liikka, puh. (014) 269 1580.

Kiitollisin yhteistyoterveisin

Maija Rummukainen Maire Liikka
Osastonyliladkari, infektioladkari Hygieniahoitaja

Pertti Karppi
Geriatrian yliladkari

Kyselylomake ja tayttdohje



KESKISUOMALAISTEN HOITOPAIKKOJEN HYGIENIAKARTOITUS
3.10.2008

1. Yksikon numero

Yksikko:
2. Osasto:
3. Paikkakunta: (kuntakoodi)

3.b Laitostyyppi:

Tavyttakia seuraavat kohdat 3.10.2008 klo 8.00 vallinneen tilanteen
mukaan.

4. Pitkaaikaishoidossa olevien méira (yli 3 kk)
1 naiset

2 miehet

5. Lyhytaikaishoidossa olevien miéri (alle 3 kk)
1 naiset

2 miehet

6. Kisihuuhteen kulutus kuukaudessa (litraa, yksi desimaali)

7. Monellako potilaalla / asukkaalla on tinéin mikrobilidikitys? Ei tarkoiteta

metenamiinia (Hipeksal, Hiprex) eiki paikallishoitoja.

1 virtsatietulehduksen hoitoon

2 virtsatietulehdusten estohoitoon

3 ihoinfektioihin, haavatulehduksiin

[

hengitystietulehduksiin
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5 muihin tarkoituksiin

(Mihin: )

8. Kuinka monella potilaalla / asukkaalla on kiytdssi metenamiinihippuraatti
(Hipeksal, Hiprex)?

9. Onko kiytossinne vilineiden huoltoon tarkoitettu desinfioiva huuhtelulaite (esim.
Deko)?

1 Kkylk
2 ei

10. Kuinka monella potilaalla / asukkaalla on kestokatetri téillé hetkell:d?

11. Kuinka monella potilaalla / asukkaalla on saiinnéllista kerta- tai
toistokatetrointia?

12. Kuinka monella potilaalla / asukkaalla on kiytossi Cystofix?

13. Kuinka monta MRSA -kantajaa on tilla hetkelld hoidossa?

14. Kuinka monta ESBL -kantajaa on tilléi hetkelli hoidossa?

15. Tarjotaanko tina syksyné potilaille / asukkaille influenssarokotetta?

1 Kaikille
2 vain osalle
3 ei kenellekdan

16. Onko potilaita / asukkaita rokotettu 5 vuoden aikana pneumokokki-rokotteella?

4 kaikkia
5 vain osaa
6 eiketdidn
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17. Tarjoaako tyoterveyshuolto tai tyonantaja henkilokunnalle influenssarokotetta?

3 kylld
4 ei

18a. Kuinka moni tyontekiji ottaa tini vuonna influenssarokotteen?

18b. Miki on hoitopaikan tyontekijoiden
kokonaislukumiara?

19. Misti seuraavista aiheista henkilokunta haluaisi lisikoulutusta?

13 kisihygienia
14 suojainten kiytto

15 tyotavat (mm. Dekon kiytto, siivous, aseptinen tydjirjestys)
16 neulojen ja terivien esineiden kisittely

17 MRSA- ja ESBL-kantajien hoito

18 eristysperiaatteet

19 potilaiden ja henkiloston rokotukset

20 bakteeritulehdusten diagnostiikka ja hoito

21 mikrobildikkeiden kiytto

22 muu aihe, miki:
23 muu aihe, mika:
24 muu aihe, mika:

20. Kuinka monta eristyksessé olevaa Clostridium difficile -potilasta on hoidossa
tilla hetkelld?

21. Lomakkeen tayttijin nimi ja puhelinnumero

Muuta tirkeii

Parhaat kiitokset vastauksistanne!



Appendix 2.

Taulukko 1. Virtsatietulehdusten hoitoon ja ehkaisyyn suositeltavat mikrobilaakehoitojen vaihtoehdot Keski-Suomen
sairaanhoitopiirin alueen vanhusten hoitopaikoissa.

Kohde Mikrobiladke Annostus Hoidon kesto
Rakkotulehdus Nitrofurantoiini 75mgx2 5-7 vrk

Pivmesillinaami 200 mg x 3 tai 400 mg x2 5-7 vrk

Trimetopriimi 160 mg x 2 tai 300 mg x1 5-7 vrk
Jos edelliset eivat kay tai mikrobi Norfloksasiini 400 mg x 2 7 vrk
resistentti niille

Siprofloksasiini 250 mg x 2 7 vrk

Kefaleksiini 500 mg x 2 7 vrk
Pyelonefriitti Norfloksasiini 400 mg x 2 7-14 vrk
(kuume, CRP yli 50)

Siprofloksasiini 500 mg x2 7-14 vrk
Estolaakitys Trimetopriimi 100 mg iltaisin 3-6 kk

Nitrofurantoiini 50-75 mg iltaisin 3-6 kk
Toissijainen estolaakitys Metenamiinihippuraatti 1gx2 3-6 kk
Taulukko 2.  Keuhkokuumeen hoitoon suositeltavat mikrobilddkehoitojen vaihtoehdot Keski-Suomen

sairaanhoitopiirin alueen vanhusten hoitopaikoissa.
Kohde Mikrobiladke Annostus Hoidon kesto
Pneumonia V-penisilliini 1 milj.ky x 4 7 vrk
Amoksisilliini 500 mg x 3 7 vrk
Doksisykliini 100 mg x 2 7 vrk

Usein hyva vaihtoehto, mutta Prokaaiinipenisilliini 1,5 milj. ky x 1 i.m. 7 vrk

lihaksensiséinen

Taulukko 3. lhoinfektioiden hoitoon suositeltavat mikrobiladkehoitojen vaihtoehdot Keski-Suomen sairaanhoitopiirin
alueen vanhusten hoitopaikoissa.
Kohde Mikrobilaike Annostus Hoidon kesto
Haavainfektiot Kefaleksiini 750 mg x 2 7 vrk
Kloksasilliini 500 mg x 4 7 vrk
Klindamysiini 300 mg x3 7 vrk
Ruusu Prokaiinipenisilliini + 1,5-3 milj. ky. i.m. kerta-annos
V-penisilliini 1 milj. ky x 4 21 vrk
Vy6ruusu Asikloviiri 800 mg x5 5 vrk




Taulukko 4. Keski-Suomen sairaanhoitopiirin alueen vanhusten hoitopaikkoihin suositeltava 15 mikrobiladkkeen lista.

Mikrobiladke Huomattavaa

Nitrofurantoiiini Ei jos krea yli 150
Pivmesillinaami

Trimetopriimi

Metamiinihippuraatti Ei varsinainen mikrobilaake.

V-penisilliini

Amoksisilliini

Doksisykliini Tehoaa myds mykoplasmaan ja klamydiaan
Kefaleksiini

Prokaiinipensilliini Pistettava lihakseen
Kloksasilliini

Klindamysiini

Norfloksasiini

Siprofloksasiini

Metronidatsoli Clostridium difficile -ripulin hoitoon

Asikloviiri Pian vydruusun toteamisen jalkeen




Appendix 3

"N
« . . . .. . .
% 0% Healthcare associated infections, antimicrobial resistance,
b antibiotic use and infection control resources
T2 s oo s in European long term care facilities
LAITOSLOMAKE

Huomautus: Jokaisen tutkimukseen osallistuvan laitoksen on taytettava laitoslomake, joka on valttamaton tutkimuksen
onnistumiselle. Talla lomakkeella kerdtaan tarkeaa rakenteellista ja toiminnallista tietoa laitoksista, samoin kuin
laitoksen yhteenlasketut nimittdjatiedot. On suositeltavaa, etti lomakkeen tdyttid laitoksen johtaja tai
infektiontorjuntatoiminnasta vastaava henkild (esimerkiksi hygieniahoitaja).

A — Laitoksen yleiset tiedot

Tutkimuspiivi Lt 11 112103110

Laitoksen tutkimusnumero (Kansallisen HALT-koordinaattorin osoittama) ~—1—1—1—1 1 1 |

Laitoksen omistaja O Yksityinen O Julkinen
Laitoksessa sairaanhoitaja saatavilla ympén vuorokauden O Yes O N
Laitoksen:

Laitoksen asukashuoneiden kokonaismdidrd Lt L 11 Huonetta

Laitoksen yhden hengen huoneiden kokonaismddrd LL L L 1 Yhden hengen huonetta

B — Nimittijiatiedot

Tahén nimittdjéitietotaulukkoon kootaan osastolomakkeilla kerityt tiedot laitoksen kaikista
asukkaista

Tutkimuspiivini laitoksessanne (kokonaismiiiri):

Vuodepaikat (laitoksen kaikki vuodepaikat) Lt
Asukkaista sairaalahoidossa (akuuttisairaalassa) L Ll
Asukkaista sairaalahoidossa (akuuttisairaalassa) L Ll
Vihintaan 24 tuntia paikalla olleita asukkaita 1
Yli 85-vuotiaita asukkaita S
Miehid 1111
Asukkaita, joilla antibioottihoito L
Asukkaita, joilla infektion oireita tai Ioydoksid B ——
Asukkaita, joilla virtsakatetri L
Asukkaita, joilla verisuonikatetri L
Asukkaita, joilla painehaavoja et
Asukkaita, joilla muita haavoja et
Asukkaita, joilla desorientaatiota (aika/paikka) bbb
Asukkaita, jotka pyoratuolissa tai vuodehoidossa _
Asukkaita, joille tehty leikkaus edellisen 30 vrk:n aitkana B —
Asukkaita, joilla virtsa/ulosteinkontinenssi B —

HALT Institutional Questionnaire - Finland
Standard version: May-September 2010 1



C La:iiketieteellinen hoito ja koordinaatio

1. Tarjoaako asukkaille lddketieteellistd hoitoa:
O Ainoastaan terveyskeskuslddkdéri (TKL)
O Ainoastaan laitoksen palkkaama lddkdiri
O Molemmat: Seké TKL ettd laitoksen palkkaama lédkdéri

2. Jos ainoastaan TKL:t huolehtivat asukkaiden hoidosta, kuinka monta eri TKL:44 tilld hetkelld huolehtii
laitoksessanne?

3. Johtaako laitoksen ladketieteellistd toimintaa johtava ladkéri (JL)?
O Ei, ldéketieteellisté toimintaa ei johdeta (jos ei, siirry kysymykseen 7)
O Kylld, johtavan Iddikdirin tehtdviit on osoitettu TKL:lle
O Kylld, johtavan lécdkérin tehtdviit on osoitettu laitoksen palkkaamalle lddkdrille
O Kylld, laitoksen ulkopuolisen lddkdirin toimesta

4. Kuinka monta tuntia kuukaudessa johtavat l4akirit kayttavit lddketieteellisen toiminnan johtamiseen
laitoksessa?

LL LV tuntia kuukaudessa

5. Millaisia tehtdvia johtavat ladkérit suorittavat kdytinndssi?

O Asukkaiden lddketieteellistd hoitoa

O Lddketieteellisen pdivystyspalvelun jérjestelyd (Idcketieteellisen hoidon jatkuvuutta)

O Asukkaiden sairaskertomusten valvonta/tarkistaminen (vaikka asukkailla muu hoitava lédkdri)

O Laitoksen lddikéirien koulutus

O Laitoksen hoitohenkilkunnan koulutus

O Laitoksen antibioottikdytéintdjen kehittdminen

O Laitoksen hoitokdytintdjen kehittiminen

O Laitoksen infektiontorjuntakdytintdjen kehittiminen

O Laitoksen rokotuskdyténtdjen koordinointi

O Lddkdrikokousten jirjestiminen lddketieteellisten kdytintdjen yhdenmukaistamiseksi

O Lddketieteellisten toimintojen vertaisarviointi laitoksessa

6. Voivatko seuraavat henkilét konsultoida laitoksen kaikkien asukkaiden sairaskertomuksia?
Laitoksen johtava léidikéiri O Kylla O Ei
Hoitohenkilékunta O Kylla O Ei

HALT Institutional Questionnaire - Finland
Standard version: May-September 2010



D — Laitoksen infektiontorjuntakiiytinnot

1. Vastaako laitoksen infektiontorjunnasta tehtéviin koulutettu henkils?
O Kylla O Ei

2. Jos kylld, mihin ammattiryhméén infektiontorjunnasta vastaava henkild(t) kuuluu?
O Sairaanhoitaja

O Molemmat: sairaanhoitaja ja lédkéri

Tyéskenteleeko/tydskelevitkd ndmé henkilst:
O Laitoksessanne
O Laitoksen ulkopuolella

3. Jos infektiontorjunnasta vastaa ladkéri, miké on hénen erikoisalansa?
O Kliininen mikrobiologia
O Infektioldiiikiri, jolla on sairaalahygienian erikoispditevyys
O Infektioldiéikéiri
O Epidemiologi
O Yleislddketiede
O Muu

4. Miti seuraavista laitoksessa toteutetaan?

O Hoitohenkilokunnan koulutus infektioiden torjuntaan

O Lddikdreiden koulutus infektioiden torjuntaan

O Hoitokdytintdjen kehittiminen

O Moniresistenttien mikrobien kantajien rekisterdinti

O Epidemiaselvitysten ja -raportoinnin kohdentaminen vastuuhenkilélle
O Seurantapalaute hoitohenkilokunnalle/lédkdreille

O Hoitoviilineiden desinfektion ja sterilisaation valvonta

O Eristys- ja muista suojatoimenpiteistd pdcttdéiminen moniresistenttien mikrobien kantajien
tapauksessa

O Influenssarokotteen tarjoaminen kaikille asukkaille
O Kidsihygienian toteutumisen seuranta ja palaute

O Organisation, control, feedback of an audit of infection policies and procedures (on regular basis)

5. Onko laitoksessa infektiotoimikunta/hygieniatoimikunta (joka vastaa yhdestd tai useammasta laitoksesta)?
O Kylli O Ei

6. Kuinka monta kertaa kyseinen toimikunta kokoontui viime vuonna?
Viime vuoden kokousten lukumdidrd LL L 1 kokousta viime vuonna

7. Onko laitoksessa saatavilla asiantuntija-apua infektiontorjuntaan?
O Kylla O Ei

HALT Institutional Questionnaire - Finland
Standard version: May-September 2010 3



8. Onko laitoksessa saatavilla kirjalliset ohjeet:
O MRSA-kantajuudesta?
O Kasihygieniasta?
O Virtsakatetreista?
O Verisuonikatetreista?
O Enteraalisesta ravitsemuksesta?
9. Tehd&ankd laitoksessa systemaattista hoitoon liittyvien infektioiden seurantaa? (Vuosittainen raportti
virtsatieinfektioista, hengitystieinfektioista jne...)
O Kylla O Ei

10. Mitd seuraavista kasihygieniatuotteista laitoksessa kdytetadan?
O Alkoholikasihuuhdetta
O Alkoholikasipyyhkeita
O Nestesaippuaa (antiseptinen tai muu)
O Palasaippuaa

11. Alkoholikasihuuhteen kulutus viime vuonna
Litraa viime vuonna L —

12. Jarjestettiinkd viime vuonna késihygieniakoulutusta, johon osallistui laitoksen koko hoitohenkildkunta?
O Kylla 0O Ei



E — Antibioottikiytinnot

1. Minki alojen ladkérit madradvit antibiootteja laitoksessa?
ARVIO % KAIKISTA ANTIBIOOTTIMAARAYKSISTA

O Yleisldcikdri/Terveyskeskuslddkdiri L1 1L 19
O Laitoksen palkkaama lddkdri L1 1 19
O Ulkopuolinen erikoisldckdiri LL 1 19
O Laitoksen palkkaama lddkdri L1 119

2. Onko laitoksessa méiritelty 'sallittujen/kiellettyjen antibioottien' lista? (anbiootin mddrddminen vaatii
erityisen luvan tai niitd ei kdytetd lainkaan)

O Kylla O Ei

3. jos rajoituksia on, minki antibioottien kiytto4 on rajoitettu?
O Karbapeneemit
O Kolmannen polven kefalosporiinit
O Fluorokinolonit
O Vankomysiini
O Mupirosiini
O Glykopeptidit
O Laajakirjoiset antibiootit
O Suonensisdiset antibiootit

O Muu

4. Miti seuraavista kiytdnnoisti laitoksessa toteutetaan?
O "Antibioottitoimikunta”
O Sdcénnéollinen vuosittainen koulutus antibioottien mddrddmisestd siitd vastaaville henkildille
O Kirjalliset ohjeet laitoksessa suositelluista antibioottikéytdnndistdi
O Seurantatietoa vuosittaisesta antibioottikulutuksesta antibioottiryhmittdin
O Sopivimman antibiootin valitseminen mikrobiologisten néiytteiden perusteella
O Paikalliset (maakunta/ldidni) raportit lédkeresistenssiprofiilista

O Erityisluvan pyytdminen mddirétyltd henkiloltd rajoitettujen antibioottien mddrddmiseksi, joita ei
laitoksen peruslddkevalikoimassa

O Laitoksen perusidcdkevalikoiman ulkopuolisen antibiootin mdiérdcdmiseen/valintaan saatavilla
ohjeita farmaseutilta

O Peruslddkevalikoima, jossa mddiritelty lista antibiooteista

O Palaute yleis-/terveyskeskusldckdreille laitoksen antibioottikulutuksesta
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5. Jos laitoksessa on kirjallisia hoito-ohjeita, ovatko ne:
O Hengitystieinfektioista?
O Virtsatieinfektioista?

O Haava- ja pehmytkudosinfektioista

6. Tehdiinkd laitoksessa liuskatestejé virtsatieinfektioiden havaitsemiseksi?
O Sddnnéllisesti
O 4joittain
O Ei koskaan

7. Tehddinkd laitoksessa systemaattista mikrobilddkekulutuksen seurantaa (seuranta ja palaute
kulutuksesta)?

O Kylla O Ei

8. Tehddinkd laitoksessa systemaattista resistenttien mikrobien seurantaa ?
(Vuosittainen raportti MRSA:sta, C. difficilestd jne...) O Kylli 0O Ei

F — Miten tutkimus toteutettiin laitoksessanne?

1. Kuka suoritti HAL T-tutkimuksen tiedonkeruun?
O Laitoksen lddikdri
O Sairaanhoitaja
O Muu henkilé

2. Jos tiedonkeruuseen ei osallistunut ladkarid, validoiko ladkari myshemmin datan?
O Kylla 0O Ei

Kiitiimme teiti osallistumisestanne HALT-projektiin!

HALT Institutional Questionnaire - Finland
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ASUKKAAN TUTKIMUSNUMERO | I l I I

Healthcare associated infections, antimicrobial (@
resistance, antibiotic use and infection control resources 2
in European long term care facilities

ASUKASLOMAKE

Asukas

SUKUPUOLI O Mies O Nainen
SYNTYMAVUOSI I | I I I (vvvv)
ASUMISAIKA LAITOKSESSA O alle vuosi
O 1 vuosi tai enemmdn
SISAANOTTO SAIRAALAAN VIIMEISTEN O Kylld O Ei
3 KK:N AIKANA
LEIKKAUS VIIMEISTEN 30 VRK:N AIKANA O Kylld O Ei
ASUKKAALLA:
- VIRTSAKATETRI O Kylld O Ei
- VERISUONIKATETRI O Kylld O Ei
- VIRTSA-JA O Kyllé O Ei
(TAI ULOSTEINKONTINENSSI)

- HaAvOIA:

- PAINEHAAVOJA O Kylld O Ei

- MUITA HAAVOJA O Kylléd O Ei
- DESORIENTAATIO O Kyllid O Ei

(aika/paikka)

- LIKKUMINEN O Kdvelee O Pyoérdtuoli O Vuodepotilas
Tutkimuspiivini asukkaalla:
O ANTIBIOOTTIHOITO? —> TAYTTAKAA SIVU 2
O INFEKTION OIREITA TAILOYDOKSIA ? —> TAYTTAKAA SIVUT 3/4

(not present or in incubation at admission)
O MOLEMMAT: ANTIBIOOTTIHOITO SEKA INFEKTION OIREITA TAI LOYDOKSIA ?

—» TAYTTAKAA KATKKI SIVUT

Tarkeaa:

Merkitkaa asukkaan tutkimusnumero jokaiselle erilliselle sivulle (sivun oikeaan ylakulmaan) lomakkeiden
sekoittumisen estamiseksi.

HALT Resident questionnaire - Finland 1
May 2010



Antibiootin — 1

ASUKKAAN TUTKIMUSNUMERO I

B - Antibioottihoito

Antibiootin — 2

Antibiootin — 3

Antibiootin — 4

MIKROBIN NIMI
(kiyta koodilistaa)

Mikrobiloydokset

ANTIBIOOTIN NIMI
VUOROKAUSIANNOS
YKSIKKO O g/vrk O g/vik O g/vrk O g/wk
O mg/ vk O mg/vrk O mg/vrk O mg/vrk
0 LU /vrk 0 LU /vrk 0 LU . /vrk O LU /wrk
ANTOTAPA 0 PO 0 PO 0 PO 0 PO
0 IM tai IV 0 IM tai IV O IMtai IV 0 IM tai IV
0 Inhalaatio 0 Inhalaatio O Inhalaatio O Inhalaatio
0 PR 0O PR O PR O PR
ANTIBIOOTTIHOIDON | O Profylaksi O Profylaksi O Profylaksi O Profylaksi
TYYFPI 0 Sairauden hoito | O Sairauden hoito | 0 Sairauden hoito | 0 Sairauden hoito
ANTIBIOOTTIHOITOA | O Virtsatieinfektio | O Virtsatieinfektio O Virtsatieinfektio O Virtsatieinfektio
SYY- 0 Haava- tai O Haava- tai O Haava- tai O Haava- tai
ihoinfektio ihoinfektio thoinfektio thoinfektio
O Hengitystieinfektio | [ Hengitystieinfektio O Hengitystieinfektio | [l Hengitystieinfektio
O Ruoansulatusjarj- O Ruoansulatusjarj- O Ruoansulatusjérj- O Ruoansulatusjérj-
estelmén infektio estelmdin infektio estelmdn infektio estelmdn infektio
O Silmdinfektio O Silmainfektio O Silmainfektio O Silmainfektio
O Korvan, suun tai O Korvan, suun tai O Korvan, suun tai O Korvan, suun tai
nendn infektio nendn infektio nendn infektio nendn infektio
O Systeeminen O Systeeminen O Systeeminen O Systeeminen
Madrittele: infektio infektio infektio infektio
O Epaselva O Epdselva O Epaselva O Epaselva
kuumeilu kuumeilu kuumeilu kuumeilu
0 Muu O Muu O Muu O Muu
MISSAMAARATTY ?? | O Samassa O Samassa O Samassa O Samassa
laitoksessa laitoksessa laitoksessa laitoksessa
O Sairaalassa O Sairaalassa O Sairaalassa O Sairaalassa
0 Muualla O Muualla 0 Muualla 0 Muualla
KUKAMAARANNYT ?? | O Yleislddikri O Yleislddikiri O Yleislddkdiri O Yleislddikdiri
O Erikoisldékdri O Erikoislddékdri O Erikoislddkdri O Erikoislddkdri
O Farmaseutti O Farmaseutti O Farmaseutti O Farmaseutti
O Sairaanhoitaja | O Sairaanhoitaja | O Sairaanhoitaja | O Sairaanhoitaja
O Muu O Muu O Muu O Muu
VIRTSA TUTKITTU 0 Ei O Kylla 0 Ei O Kylla 0O Ei O Kylla O Ei O Kylla
LIUSKATESTILLA ENNEN
ANTIBIOOTTIHOITOA ?
VILIELYNAYTE 0 E O Kylla 0E O Kia 0E O Kyila 0E OKyla
OTETTU ENNEN
ANTIBIOOTTIHOITOA?

HALT Resident questionnaire - Finland
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ASUKKAAN TUTKIMUSNUMERO | l I I I

Infektion oireita tai l6ydoksia

VIRTSATIEINFEKTIO HENGITYSTIEINFEKTIO
O Kuume (> 38°C) Nuhakuume/nielutulehdus
O Vilunviristyksid O Nenin rikéisyys tai aivastelu
C  Uusi tai lisadntynyt polttava kipu C Nenin tukkoisuus

virtsatessa O Kurkkukipu/kiheys tai nielemisvaikeus
O Lisdantynyt virtsaamistiheys O Kuiva yski
O Lisdantynyt virtsaamistarve O Arat tai suurentuneet kaulan imusolmukkeet
O Uusi kipu tai arkuus rakon seudussa O Hoitavan ladkirin diagnoosi
O Muutos virtsan hajussa, vérissé tai

kirkkaudessa Influenssankaltainen tauti
O Heikentynyt henkinen tai toiminnallinen O Kuume (> 38°C)

tila (voi olla my®s uusi tai lisddntynyt O Vilunvéristyksis

inkontinenssi) O Uusi padnsirky tai silmisirky
O Hoitavan ladkérin diagnoosi O Lihassirky

O Pahoinvointi tai ruokahaluttomuus
IHOINFEKTIO O Kurkkukipu
Selluliitti, pehmytkudos- tai haavainfektio O Uusi tai lisadntynyt kuiva yska
O Mirkéeritys haavasta, iholta tai D Hoitavan laakirin diagnoosi
pehmytkudoksista
C Kuume (> 38°C) Keuhkokuume tai muu alahengitystie-infektio
C Heikentynyt henkinen tai toiminnallinen tila | | (Keuhkoputkentulehdus jne.)
C Uusi tai lisédntynyt kuumotus alucclla O Keuhkordntgenkuvan tulkinnassa keuhkokuume,
O Uusi tai lisadntynyt punoitus alucella todenniksinen keuhkokuume tai infiltraatti. Jos
O Uusi tai lisadntynyt turvotus alueella aikaisempi keuhkokuva on vertailussa, infiltraatin
O Uusi tai liséddntynyt kipu/arkuus alueella tulee olla uusi.
O Uusi tai lisddntynyt serédsi eritys alueella O Uusi tai lisdéntynyt yski
O _Hoitavan ladkirin diagnoosi O Uusi tai lisdéntynyt yskdsten eritys
O Hoidoksi kiytetty paikallisantibioottia O Kuume (> 38°C)
(voidetta tms.) O Rintakipu syvian hengittdessi
O Uusia tai lisddntyneiti 16ydoksid keuhkojen

Thon sieni-infektio tutkimuksessa (ritinét, rahinat, vinkunat tai
O Tholta koholla oleva punoittava thottuma bronkiaalinen hengitysééini)

O

O Laakarin diagnoosi tai laboratoriovarmistus Hengenahdistus tai hengitystaajuus > 25/min
O Heikentynyt henkinen tai toiminnallinen tila

Herpes simplex- tai Herpes zoster-

infektio O Hoitavan ldidkirin diagnosoima pneumonia (perustuen

O Rakkulainen ihottuma auskultaatioldydoksiin)

O Laakirin diagnoost tai laboratoriovarmistus O Hoitavan ladkérin diagnosoima muu alempien
hengitysteiden infektio

Syyhy

O Tholta koholla oleva punoittava ja/tai
kutiava ihottuma

O Laikérin diagnoosi tai laboratoriovarmistus

HALT Resident questionnaire - Finland 3
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Infektion oireita tai 16ydoksia

MAHA-SUOLIKANAVAN INFEKTIO

O Ripuli: vihintddn kaksi 16yséa tai vetistd
ulostusta 24 tunnin sisélld

O Vihintdédn kaksi oksennusta 24 tunnin
aikana

O Ulosteviljely positiivinen (Salmonella,
Shigella, E. coli 0157:H7,
Kampylobakteeri, Clostridium difficile)
ja/tai toksiinitesti positiivinen (C. difficile)

O Pahoinvointi

O Vatsakipu tai -arkuus

O Laskirin diagnoost tai
laboratoriovarmistus

YLEISINFEKTIO

Primaarinen veriviljelypositiivinen infektio

O Sama taudinaiheuttaja kasvaa vihintdin kahdessa
veriviljelyssi

O Taudinaiheuttaja kasvaa vain yhdessi veriviljelyssi ja
laboratorion tulkinta ei ole kontaminaatio

O Kuume (> 38°C)

O Uusi hypotermia (< 34.5°C)

O Systolinen verenpaine laskee >30 mmHg perustasosta

O Heikentynyt henkinen tai toiminnallinen tila

O Laikérin diagnoosi tai laboratoriovarmistus

SILMA-, KORVA-, NENA- TAI SUUINFEKTIO

Konjunktiviitti

O Silmén/silmien méarkéeritys vihintdsin 24
tunnin ajan

O Uusit tai lisdéntynyt silmén sidekalvon
punoitus, johon liittyy tai ei liity kutinaa ja
kipua, vihintdin 24 tunnin ajan

O Laidkérin diagnoosi tai laboratoriovarmistus

O Hoidoksi kiytetty paikallisantibioottia
(tippoja. voidetta tms.)

Korvainfektio

O Uusit eritys korvasta/korvista. (Jos eritys on
kirkasta, edellytetdin muita samanaikaisia
oireita kuten kipua ja punoitusta)

O Laskérin diagnoosi tai laboratoriovarmistus

Suun tai suun alueen infektio

O Laikérin diagnoosi tai laboratoriovarmistus
Sinuiitti

O Laikérin diagnoost tai laboratoriovarmistus

SELITTAMATON KUUME-EPISODI

O Vanhuksella todetaan kuumetta (> 38°C) kahdessa tai
useammassa 12 tunnin vilein tehdyssi mittauksessa 3
vuorokauden aikana syyn ollessa tuntematon
(infektio tai ei infektio)

O Laidkérin diagnoosi tai laboratoriovarmistus

C Muu
mikd

HALT Resident questionnaire - Finland
May 2010




	Antimicrobial Use andInfections in Finnish Long-Term Care Facilities
	Abstract
	Tiivistelmä
	Contents
	List of original papers
	Abbreviations
	1 Introduction
	2 Review of the literature
	2.1 Healthcare-Associated infections in Long-Term carefacilit ies
	2.2 Risk factors for healthcare-associated infections in elderlyperso ns
	2.3 Infections in long-term care facilities
	2.3.1 Urinary tract infections
	2.3.2 Clostridium difficile
	2.3.3 Respiratory tract infections
	2.3.4 Skin infections
	2.3.5 Bloodstream infection

	2.4 Antimicrobial resistance
	2.4.1 Methicillin-resistant Staphylococcus aureus
	2.4.2 Vancomycin-resistant enterococci (VRE)
	2.4.3 Highly resistant gram-negative organisms

	2.5 Outbreaks
	2.6 Surveillance
	2.6.1 Definitions of healthcare-associated infections
	2.6.2 Prevalence surveys of healthcare-associated infections
	2.6.3 Incidence studies of healthcare-associated infections
	2.6 .4 Antimicrobial use
	2.6.5 Risk factors for healthcare-associated infections

	2.7 Interventions in antimicrobial prescription
	2.8 Prevention of healthcare-associated infections
	2.8.1 Hand hygiene
	2.8.2 Compliance studies on hand hygiene
	2.8.3 Intervention studies on hand hygiene
	2.8.4 Influenza vaccination
	2.8.5 Pneumococcal vaccination

	2.9 Infection control in long-term care facilities
	2.10 Organization of infection control in long-term care facilities inFin land
	2.11 Guidelines
	2.12 Previous studies in Finnish long-term care facilities
	2.13 National Supervisory Authority for Welfare (VALVIRA) andHealth and Regional State Administrative Agencies(Aluehallintovira sto)
	2.14 Resident Assessment Instrument

	3 Aims of the Study
	4 Materials and Methods
	4.1 Long-term care in Finland
	4.2 Study I-III
	4.3 Study IV
	4.4 Study V
	4.5 Statistical analysis
	4.6 Ethical aspects

	5 Results
	5.1 Characteristics of long-term-care facilities and their residents
	5.2 Use of antimicrobials
	5.3 Diagnosis, treatment and prevention of urinary tract infection inlong-term care facilities in Central Finland Healthcare District(Study III)
	5.4 Risk factors for antimicrobial prescriptions
	5.5 Infections

	6 Discussion
	6.1 Prevalence of antimicrobial prescription in long-term carefacilities
	6.2 Urinary tract infection prophylaxis and diagnosis in long-termcare facilities
	6.3 Surveillance of healthcare-associated infections
	6.4 Risk factors for healthcare-associated infections in long-termcare facilities
	6.5 Antimicrobial resistance and Clostridium difficile
	6.6 Infection control in long-term care facilities
	6.7 Feasibility of various surveillance methods
	6.8 Limitations of the study
	6.9 Future considerations

	7 Recommendations
	8 Acknowledgements
	9. References
	10. Appendix
	Appendix 1
	Appendix 2.
	Appendix 3




