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MPOYHBAH/A KbPXY VIMYHATETA MPU EKCTEPUVEHTATHA VHOEKLIA C
MCEBOMICHAC AEPYTVIHOGA

Bauesa,P. , ELLU-MpgeBeH,kaTeapa "Mukpobuonorns s Bupyconorunsa”

Mpn n3cnegBaHe Ha VimyHuteTa cpelly Pseudomonas aeruginosa
0CBeH ponsTa Ha aHTuTenata (A3.exa.nder ®t al,,19?4; Pavlovskia et a3.
197?) ce npoy4yBa M 3HA4YeHWETO Ha T-KneTbyHMUTe MexaHu3mu ( Marthas:
et al.,1984). NHdekunaTa ¢ p. aeruginosa MNOTUCKA KOHTaKTHaTa 4yB-
CTBUTENHOCT KbM OKea30/0H ( cawpa et al. ,1975).Ctumynupat ce u cyn
PECOPHU KNEeTKW,cpef KOWUTO U cynpecopHsa T-numdountu,EdekTsT Ha noc-
nefjHWTe Ce Megumpa OT Pa3TBOPUM NPOAYKT,KOWTO B onuTuTe Ha Powder-
ly et al. (1986) uHxMb6upa T-K.neTb4YHaTa nNponudepaumss U NoTuckKa npo-
LyKUMATA UAM 0CBOGOXJaBaHETO Ha OakTepuuuieH NUMAGOKSH.

B HacToAwma Tpya cv NOCTaBMXMe 3a 3ajaya fa wuscnejsame UMyH-
HWA OTrOBOp Ha OpraHuW3Ma B eKCMepuMEeHT npu uHpekuma ¢ P. aeruginosa

MATEPVATT 1 VETOIN

Onutute 6aXa U3BbPLUEHN BbPXY AHOPEAUN MULKA saws/ c -850 onuT
HU 1 237 KOHTPONHU. 3a 3apa3sBaHeTO Ha MULLKUTE Ce W3nonsysawle 24 u.
KynTypa OT »uBM P. aeruginosa C rbcToTa 25xHO50akT./mMu,Baktepuan-
HaTa cycneH3us ce wokynapawe no 0,5 mn 1.p. . lMpunaraxa ce cnepg -
HUTE MeTOAM Ha M3CrefBaHe.

MnNakoB XeMONUTUYEH TECT 3a OTKPMBAaHe Ha eAVHUYHM aHTUTANoobpa
syBawm knetkn (MOK) mo Cunningham n Szenverg (1968) B panayHu cy
CMEH3NW Ha >XXUBOTHUTE,MHXEKTUPAHN [LONbAHWTENHO ¢ no 0,5 mn 10# oB -
Helkn eputpoumtn (Ep) 7 n 14 gHM cnep WHgekuuaTa,

E~po3eTbueH TecT 3a yCTaHOBABaHE Ha T-MMGOLMUTW.opMMpaLLM po-
3eTkn (POK) c osHewkn Ep mo Menfes et al, (1973).Po3eTkuTe ce OT -
ymtaxa Ha 15-Ta MuHyTa M cnep 1 uac.

JinmdoumTeH TpaHcthopmauMoHeH TecT (cnacTHa TpaHcopmaums) CbC
CYCMEeH3UA OT AanavyHn SUMPOUAHU KNeTKW OT 3apaseHn U KOHTPONHW -
BOTHM (HethunTpmpaHn n UATPUPaAHM Mpe3 KofloHKata Ha Julius , 1973 )
npu W3MNon3yBaHe Ha pajvMoOMeTpuueH MeTof./3Mepsalle ce pafMOaKTUBHOCT
3a 1 MUHYTa W Ce M34MCnnBalle CTUMynauMoHeH uHAekc (1):

cpm experimental

VHgoveTauyH 3aBucuma cynpecua#Kem fanadyHu mMgoumTy,,CTUMYN-
paHn ¢ ®XA ce npubasslle WHAOMETAUMH B KOHUEeHTpauus 1 mkr/mn.M3uuc
fsBawe ce Augmentation index
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Genotypic diversity and antibiotic
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ABSTRACT

A set of 18 Acinetobacter baumannii isolates,
collected prospectively in a Bulgarian hospital
during episodes of increased A. baumannii occur-
rence during 2000-2002, was investigated for
genotypic diversity and antibiotic susceptibility.
Four genotypes were identified by amplified
fragment length polymorphism genomic finger-
printing, one of which (type 1) accounted for 13
isolates, indicating that a specific strain was
predominant. The single isolate allocated to type
2 was identified to European clone I. All isolates
were resistant to multiple antibiotics, but most
retained susceptibility to tobramycin and colistin,
and all except one were susceptible to imipenem.
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Most reports of multiresistant endemic or epi-
demic Acinetobacter baumannii are from western
European countries, and information concerning
this organism in central and eastern Europe is
scarce. A. baumannii has been endemic in the
hospital of the Military Medical Academy
(MMA), Sophia, Bulgaria since the early 1990s.
The present report investigated a set of A. bau-
mannii isolates, collected prospectively in the
MMA hospital during 2000-2002, for genotypic
relatedness and susceptibility to antibiotics. The
aims of the study were to determine whether a
single strain predominated in the hospital during
the collection period, and whether the isolates
were related to clones I-III found in hospital
outbreaks in several other European countries
[1-3].

The MMA is a 500-bed university hospital for
military personnel and civilians. It is a referral
hospital that provides acute medical and surgical
care, but not for paediatrics, obstetrics and
burns patients. The hospital has two intensive
care units, i.e., a 20-bed medical unit and a 16-bed
surgical unit. Many patients admitted to the
surgical intensive care unit are emergency cases
with poly-trauma following car accidents or
gunshot wounds. The hospital employs an infec-
tion control doctor and an infection control nurse,
who both participate in the infection control
committee of the hospital. The occurrence of
multidrug-resistant Acinetobacter has increased
steadily since the early 1990s, with recurrent
clusters of cases, especially in the two intensive
care units [4]. Control measures during such
epidemic episodes usually include isolation of
patients, as well as disinfection of the environ-
ment and surgical instruments on wards. Antibi-
otics for treatment of patients with infections
caused by Acinetobacter spp. include imipenem,
and amikacin plus ampicillin-sulbactam.

In total, 18 multidrug-resistant isolates of
Acinetobacter spp. from 18 patients were investi-
gated (Table 1). These isolates were selected from
among 65 multidrug-resistant Acinetobacter iso-
lates recovered during documented episodes of
increased occurrence during 2000-2002. The iso-
lates were selected to represent presumptive
cases of cross-infection, based on their antibiotic
susceptibility profile and their origin in time and
space. Most isolates were from multi-trauma
patients, i.e., a group susceptible to colonisation
with A. baumannii [5]. The organisms were iden-

© 2006 Copyright by the European Society of Clinical Microbiology and Infectious Diseases, CMI, 12, 1131-1146
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Hand hygiene represents the single most effective way to prevent
healthcare-associated infections. The World Health Organization,
as part of its First Global Patient Safety Challenge, recommends
implementation of multi-faceted strategies to increase compliance
with hand hygiene. A questionnaire was sent by the European
Centre for Disease Prevention and Control to 30 European countries,
regarding the availability and organisation of their national hand
hygiene campaigns. All countries responded. Thirteen countries
had organised at least one national campaign during the period
2000-2009 and three countries were in the process of organising

EUROSURVEILLANCE Vol. 14 « Issue

. Radboud University Nijmegen Medical Centre and Canisius-Wilhelmina Hospital, Department of Clinical Microbiology and

a national campaign. Although the remaining countries did not
have a national campaign, several reported regional and local hand
hygiene activities or educational resources on national websites.

Introduction

Healthcare-associated infections (HCAI) are estimated to
affect 1.4 million people worldwide, causing longer hospital stay,
increasing hospital costs and excess mortality [1-3]. HCAI are
preventable and hand hygiene has been shown to be the single most
effective way to prevent cross-transmission of microorganisms and
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Detection of New Francisella-Like Tick Endosymbionts in Hyalomma
spp. and Rhipicephalus spp. (Acari: Ixodidae) from Bulgaria¥
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We report on the identification of two new Francisella-like endosymbionts (FLEs) found in three
different tick species from Bulgaria. The FLES were characterized by 16S rRNA and tul4 gene sequencing
and seem to lack the molecular marker RD1. These two new taxa seem to be facultative secondary

endosymbionts of ticks.

Francisella is an expanding genus of closely related Gram-
negative coccobacilli. In the past 2 years, at least three new
taxa that are pathogens either in fish or humans have been
described (9). Yet the classification of many so-called Franci-
sella-like endosymbiotic (FLE) bacteria found in both hard and
soft ticks remains unresolved (13, 16, 18).

FLEs seem to replicate intracellularly, they are transmitted
transovarially, and to date, there is no evidence of horizontal
transmission through tick bites. FLEs have been found mainly
in the female’s reproductive tissues (16), but recently a Der-
macentor variabilis endosymbiont (DVF) was detected in the
hemolymph, potentially suggesting colonization of the salivary
glands (7). The pathogenic potential of FLES remains un-
known, although sequences homologous to igIC and mglA
genes of Francisella tularensis implicated in pathogenicity have
been detected (4, 12).

Studies involving FLEs are hampered by their inability to
grow on cell-free media. Hence, most of the molecular studies
have been performed with total DNA extracts from ticks or
tissues rather than on FLE cultures. This together with the fact
that FLEs have never been detected outside ticks suggested
that they represent secondary endosymbionts. FLES seem to be
widely distributed, and during the last decade, a number of
diverse FLEs have been reported in various tick genera on at
least four continents (12, 14, 16-18). To date, the only FLE
ever reported from Europe has been isolated from Dermacen-
tor reticulatus in Hungary (17), Portugal (5), and Serbia
(GenBank accession numbers HM629448 and HM629449).
The discrimination between FLEs and F. tularensis without
gene sequencing is difficult, and the validation of new specific
molecular markers is important (11).

Here we report on the detection and molecular character-
ization of two new, so far undescribed FLEs in three different
tick species that seem to lack RD1, an important molecular

* Corresponding author. Mailing address: Institute of Immunology,
Centre de Recherche Public-Sante/National Public Health Laboratory,
20A Rue Auguste Lumiere, L-1950 Luxembourg, Luxembourg. Phone:
352-490604, ext. 220. Fax: 352-490686. E-mail: Claude.Muller@LNS
etat.lu.
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marker for the discrimination of pathogenic F. tularensis sub-
species.

A total of 472 ticks removed from human (n = 32) or animal
(n = 264) hosts or collected from the environment (n = 176)
during 2005 to 2008 were screened for the presence of F.
tularensis and FLEs. The ticks originated from rural or urban
areas of nine major districts in Bulgaria. Identification to spe-
cies level was performed by using standard taxonomic keys and
confirmed by mitochondrial 12S rDNA partial gene sequenc-
ing (2, 8). The ticks were either pooled according to region,
source, species, developmental stage, and gender or analyzed
individually. Each of the resulting 111 pools contained up to six
imagoes (an average of two imagoes) or up to 10 nymphs (an
average of six nymphs). The most prevalent tick species were
Rhipicephalus sanguineus (31.4%; n = 148), Dermacentor mar-
ginatus (29.5%; n = 139), and Ixodes ricinus (25.4%; n = 120),
followed by Hyalomma marginatum marginatum (5.9%; n =
28), Dermacentor reticulatus (3.6%; n = 17), Rhipicephalus
bursa (3.4%; n = 16), Rhipicephalus turanicus (0.6%; n = 3),
and Hyalomma aegyptium (0.2%; n = 1). Total nucleic acid
extraction was done using the QIAamp viral RNA minikit
(Qiagen, Germany), which was chosen on the basis of its good
performance in a kit comparison (the RNA was used in an-
other study).

Initially, all samples were screened with primers 153F/
1281R (F stands for forward, and R stands for reverse)
amplifying 1,151 bp of the Francisella 16S rRNA gene as
previously described (1), which also amplifies the 16S rRNA
gene of FLEs. The 16S rRNA gene-positive samples were
further analyzed by PCR with tul4BF/tul4BR primers am-
plifying 838 bp of the IpnA (tul4) gene encoding the Fran-
cisella 17-kDa membrane lipoprotein as well as by RD1
assay capable of discriminating between different F. tular-
ensis subspecies (3, 16). PCR extension temperatures were
modified from the original reports (2, 3, 16) (65°C for the
12S rRNA gene assay, 68°C for the tul4B assay, and 65°C for
the RD1 assay). DNA sequencing, multiple alignments, and
generation of phylogenetic trees were conducted as previ-
ously described (12).

In total, 12 tick samples or pools, including H. m. mar-
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Abstract

The prevalence and severity of C. difficile infections (CDI) has been increasing recently
worldwide. C. difficile has been shown to be associated with asymptomatic colonization to
severe diarrhea; pseudomembranous colitis, toxic megacolon, intestinal perforation and death.
Asymptomatic carriers are an important hidden reservoir of C. difficile. The anaerobic

bacterium is considered a causative agent of 25% of the total cases of antibiotic-associated
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The increasing incidence of Clostridium difficile infection (CDI) in Bulgaria has indicated the need
to implement better surveillance approaches. The aim of the present work was to improve the
current surveillance of CDI in Bulgaria by introducing innovative methods for identification and
typing. One hundred and twenty stool samples obtained from 108 patients were studied over 4
years from which 32 C. difficile isolates were obtained. An innovative duplex EvaGreen real-time
PCR assay based on simultaneous detection of the gluD and tcdB genes was developed for rapid
C. difficile identification. Four toxigenic profiles were distinguished by PCR: A+B+CDT" (53.1 %,
17/32), A“B+CDT" (28.1 %, 9/32), A+B+CDT+ (9.4%, 3/32) and A“B“CDT" (9.4%, 3/32).
PCR ribotyping and multilocus variable number of tandem repeat analysis (MLVA7) were used for
molecular characterization of the isolates. In total, nine distinct ribotypes were confirmed and the
most prevalent for Bulgarian hospitals was 017 followed by 014/020, together accounting for
44% of all isolates. Eighteen per cent of the isolates (6/32) did not match any of the 25 reference
ribotypes available in this study. Twenty-four MLVA7 genotypes were detected among the clinical
C. difficile isolates, distributed as follows: five for 017 ribotype, two for 014/020, 001,002, 012
and 046 each, and one each for ribotypes 023, 070 and 078. The correlation between the typing
methods was significant and allowed the identification of several clonal complexes. These results
suggest that most C. difficile cases in the eight Bulgarian hospitals studied were associated with
isolates belonging to the outbreak ribotypes 017 and 014/20, which are widely distributed in
Europe. The real-time PCR protocol for simultaneous detection of gluD and tcdB proved to be very
effective and improved C. difficile identification and confirmation of clinical C. difficile isolates.

Since the Pan-European surveillance study conducted in

2008, the incidence of CDI in Bulgarian hospitals has

Clostridium difficile is a well-known causative agent of
infections in humans and animals worldwide. The spectrum
of Clostridium difficile infection (CDI) varies from mild
diarrhoea to severe colitis including pseudomembranous
colitis, toxic megacolon, perforation, sepsis and death
(Bartlett & Perl 2005).

C. difficile is an important problem in healthcare facilities,
because it is easily transmitted via the faecal-oral route
from the hands of healthcare workers to patients and to the
environment (McFarland et al. 1989). The main predis-
posing factors for contracting C. difficile include advanced
age, hospitalization, immune-compromising conditions
and exposure to antimicrobial agents (McFarland 1998).

Abbreviations: CDI, Clostridium difficile infection; ECDC, European
Centre for Disease Prevention and Control; Q-CGE, QlAxcel capillary
gel electrophoresis; STRD, summed tandem-repeat difference; UPGMA,
unweighted pair group method with arithmetic mean.

increased from 3 to 7.94 per 10000 patient admissions
(Bauer etal. 2011), although it is believed that these numbers
barely reflect the real picture. Currently, national reporting of
CDI is not mandatory in Bulgaria, and most hospitals have
only recently adopted diagnostic services for CDI.

The aim of the present work was to improve the current
surveillance of CDI in Bulgaria by introducing innovative
methods for identification and typing.

METHODS

Unformed stool samples (n=120), obtained from 108 patients
admitted to eight hospitals in Sofia and one in Plovdiv, Bulgaria,
were analysed over the period November 2008 to November 2012.
The accepted criteria for CDI were fulfilled for all patients: age >2
years, mild to severe diarrhoea or antibiotic-associated diarrhoea and
onset of diarrhoea after the third day of hospital admissions. The
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Molecular Epidemiology and Multidrug Resistance
Mechanisms of Pseudomonas aeruginosa
Isolates from Bulgarian Hospitals

Rossitza Vatcheva-Dobrevskal Xavier Mulet,2 lvan lvanov,1 Laura Zamorano,2 Elina Dobreva,1
Tzvetan Velinovl Todor Kantardjievland Antonio Oliver2

A panel of 29 multidrug-resistant (MDR) Pseudomonas aeruginosa isolates recovered from seven hospitals as part
of a country-wide surveillance of antimicrobial resistance in Bulgarian hospitals was studied. Molecular typing
through multiple-locus variable number tandem-repeat analysis (MLVAG) yielded 23 different profiles. Phe-
notypic and genotypic tests for the detection of acquired carbapenemases yielded negative results in all cases. In
contrast, 76% of the isolates produced other acquired p-lactamases, including extended-spectrum p-lactamases
(ESBLs). Namely, 6 of the isolates (21%) produced a VEB-1 ESBL; 14 (48%) produced an OXA-10-type enzyme (7
OXA-10 and 7 OXA-10 ESBL variants, including 2 OXA-17 [A218G], 2 OXA-74 [C197T, A218G], and 3 OXA-142
[A218G, G470A]); 8 (28%) an OXA-2-type enzyme (all OXA-2); and 1 (3%) a PSE-1 carbenicillinase. Further
analysis through multilocus sequence typing (MLST) revealed that the six VEB-1-producing strains, recovered
from four hospitals, belonged to ST111 or ST244 international high-risk clones. Additionally, nearly all of the
isolates (97%) lacked OprD production, explaining carbapenem resistance. Overexpression of AmpC was
documented in 5 (17%) of the isolates, including most of the MDR isolates not producing any acquired p-
lactamase. Particularly noteworthy was the very high prevalence of MexXY-OprM overexpression, documented
in 72% of the isolates, whereas the prevalence of MexAB-OprM overexpression was lower (21%). In summary,
while the production of metallo-p-lactamases is uncommon among P. aeruginosa isolates from Bulgarian hos-

pitals, MDR profiles frequently result from the production of ES
carbapenem porin OprD and the overexpression of the Mex

Introduction
THE INCREASING PRE ce Of nosocomial infections
produced by multidru sistant (MDR) Pseudomonas
aeruginosa strains severely compromises the selection of ap-
propriate treatments and is therefore associated with signif-
icant morbidity and mortality rates.23 This growing threat
results from the extraordinary capacity of this pathogen for
developing resistance to nearly all available antibiotics by the
selection of mutations in the chromosomal genes and from
the increasing prevalence of transferable resistance determi-
nants, particularly those encoding class B carbapenemases
(metallo-p-lactamases [MBL]) or extended-spectrum p-lacta-
mases (ESBLs), frequently cotransferred with genes encoding
aminoglycoside-modifying enzymes.19
Among the mutation-mediated resistance mechanisms are
particularly noteworthy those leading to an alteration of the

s combined with the lack of production of the
DrM efflux pump.

carbapenem porin OprD, the hyperproduction of the chro-
mosomal cephalosporinase AmpC or the upregulation of
one of the several efflux pumps.3132 Further, the accu-
mulation of these chromosomal mutations can lead to the
emergence of MDR strains that may eventually be respon-
sible for notable outbreaks in the hospital setting.7 Like-
wise, multiple reports over the last decade have warned on
the epidemic dissemination of the MDR strains producing
transferable resistance mechanisms in multiple hospitals.
Moreover, recent reports have provided evidence of
the existence of MDR clones disseminated in several hos-
pitals worldwide, denominated high-risk clones.36 Among
them, ST235, ST111, and ST175 are likely those more
widespread.248-10203L In this work, we describe the first
multicenter study aimed to deciphering the molecular epi-
demiology and resistance mechanisms of MDR P. aeruginosa
from Bulgarian hospitals.
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Abstract

Background: Evaluations are essential to judge the success of public health programmes. In Europe, the proportion
of public health programmes that undergo evaluation remains unclear. The European Centre for Disease Prevention
and Control sought to determine the frequency of evaluations amongst European national public health
programmes by using national hand hygiene campaigns as an example of intervention.

Methods: A cohort of al national hand hygiene campaigns initiated between 2000 and 2012 was utilised for the
analysis. The aim was to collect information about evaluations of hand hygiene campaigns and their frequency. The
survey was sent to nominated contact points for healthcare-associated infection surveillance in European Union
and European Economic Area Member States.

Results: Thirty-six hand hygiene campaigns in 20 countries were performed between 2000 and 2012. Of these, 50%
had undergone an evaluation and 55% of those utilised the WHO hand hygiene intervention self-assessment tool.
Evaluations utilised a variety of methodologies and indicators in assessing changes in hand hygiene behaviours pre
and post intervention. Of the 50% of campaigns that were not evaluated, two thirds reported that both human and
financial resource constraints posed significant barriers for the evaluation.

Conclusion: The study identified an upward trend in the number of hand hygiene campaigns implemented in
Europe. It is likely that the availability of the internationally-accepted evaluation methodology developed by the
WHO contributed to the evaluation of more hand hygiene campaigns in Europe. Despite this rise, hand hygiene
campaigns appear to be under-evaluated. The development of simple, programme-specific, standardised guidelines,
evaluation indicators and other evidence-based public health materials could help promote evaluations across all
areas of public health.

Keywords: Hand hygiene, Healthcare associated infections, Evaluation, Evidence-based public health
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SUMMARY

Healthcare-associated infection (HCAI), patient safety, and the harmonization of related
policies and programmes are the focus of increasing attention and activity in Europe.
Infection control training for healthcare workers (HCWSs) is a cornerstone of all patient
safety and HCAI prevention and control programmes. In 2009 the European Centre for
Disease Prevention and Control (ECDC) commissioned an assessment of needs for training
in infection control in Europe (TRICE), which showed a substantial increase in commitment
to HCAI prevention. On the other hand, it also identified obstacles to the harmonization
and promotion of training in infection control and hospital hygiene (IC/HH), mostly due to
differences between countries in: (i) the required qualifications of HCWSs, particularly
nurses; (ii) the available resources; and (iii) the sustainability of IC/HH programmes. In
2013, ECDC published core competencies for infection control and hospital hygiene pro-
fessionals in the European Union and a new project was launched ['Implementation of a
training strategy for infection control in the European Union’ (TRICE-IS)] that aimed to:
define an agreed methodology and standards for the evaluation of IC/HH courses and
training programmes; develop a flexible IC/HH taxonomy; and implement an easily
accessible web tool in 'Wiki’ format for IC/HH professionals. This paper reviews several
aspects of the TRICE and the TRICE-IS projects.

© 2015 Published by Elsevier Ltd on behalf of the Healthcare Infection Society.
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Training of healthcare workers (HCWSs) in infection control
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ABSTRACT

We aimed to assess the current status of infectious diseases (ID), clinical microbiology (CM) and infection
control (IC) staffing in hospitals and to analyse modifiers of staffing levels. We conducted an Internet-
based survey of European Society of Clinical Microbiology and Infectious Diseases members and affili-
ates, collecting data on hospital characteristics, ID management infrastructure, 1D/IC-related activities
and the ratio of physicians per 100 hospital beds. Regression analyses were conducted to examine factors
associated with the physician—bed ratio. Five hundred sixty-seven hospital responses were collected
between April and June 2015 from 61 countries, 81.2% (384/473) from Europe. A specialized inpatient
ward for ID patients was reported in 58.4% (317/543) of hospitals. Rates of antibiotic stewardship pro-
grammes (ASP) and surveillance activities in survey hospitals were high, ranging from 88% to 90% for
loca! antibiotic guidelines and 70% to 82% for programmes monitoring hospital-acquired infections. The
median ID/CM/IC physician per 100 hospital beds ratio was 1.12 (interquartile range 0.56—2.13). In
hospitals performing basic ASP and IC (including local antibiotic guidelines and monitoring device-
related or surgical site infections), the ratio was 121 (interquartile range 0.57—2.14). Factors indepen-
dently associated with higher ratios included compliance with European Union of Medical Specialists
standards, smaller hospital size, tertiary-care institution, presence of a travel clinic, beds dedicated to ID
and a CM unit. More than half of respondents estimated that additional staffing is needed for appropriate
IC or ID management. No standard of physician staffing for ID/ICM/IC in hospitals is available. A ratio of
1.21/100 beds will serve as an informed point of reference enabling ASP and infection surveillance.
Y. Dickstein, CMI 2016;22:812.e9—812.e17
© 2016 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.
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We report the results of a panel investigation aimed at assessing the critical aspects
regarding healthcare-associated infections in European countries with limited resources
and pinpointing the highest priority issues that need to be addressed for effective infec-
tion control. Questionnaires were designed and information collected from national

EUNETIPS representatives in Bulgaria, Hungary, Kosovo, Romania, and Serbia. Based on the

Keywords:
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data collected, we concluded that rigorous implementation of existing law, standardized
training, and political commitment constitute a common relevant background and provide
the lessons to be learnt for aligning healthcare systems in this area with internationally
recommended standards of infection control.

© 2017 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Introduction

Hundreds of millions of patients are affected by healthcare-
associated infections (HCAIs) worldwide each year, leading to
significant mortality and financial losses for healthcare sys-
tems. Of every 100 hospitalized patients, between seven (in
developed countries) and ten (in developing ones) suffer at
least one HCAI, with a significantly higher endemic burden of
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Medicine and Pharmacy, Timisoara, P-ta Eftimie Murgu 2, 300041-
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http://dx.doi.org/10.1016/j.jhin.2016.12.024

HCAI for patients admitted to high-risk departments such as
intensive care units (ICUs).1 Whereas urinary tract infection
(UTI) is the most frequent HCAI in high-income countries, sur-
gical site infection (SSl) is the leading infection in areas with
only limited resources, affecting up to one-third of the oper-
ated patients, i.e. the level being up to nine times higher than
in developed countries.1In the 21st century, infection control
(IC) and hospital hygiene activities face new challenges: a lack
of funds for specific HCAIs, insufficient resources, and
increasing pressure for publicly reporting surveillance data.
Whereas managers and administrators too frequently fail to
allocate adequate resources to IC programmes, there is
nevertheless a huge disparity in the availability of resources

0195-6701/© 2017 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.
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SUMMARY

Background: In low- and middle-income countries (LMICs), the burden of healthcare-
associated infections (HCAIs) is not known due to a lack of national surveillance sys-
tems, standardized infection definitions, and paucity of infection prevention and control
(IPC) organizations and legal infrastructure.

Aim: To determine the status of IPC bundle practice and the most frequent interventional
variables in LMICs.

Methods: A questionnaire was emailed to Infectious Diseases International Research
Initiative (ID-IRI) Group Members and dedicated IPC doctors working in LMICs to examine
self-reported practices/policies regarding IPC bundles. Responding country incomes were
classified by World Bank definitions into low, middle, and high. Comparison of LMIC results
was then made to a control group of high-income countries (HICs).

Findings: This survey reports practices from one low-income country (LIC), 16 middle-
income countries (MICs) (13 European), compared to eight high-income countries (HICs).
Eighteen (95%) MICs had an IPC committee in their hospital, 12 (63.2%) had an annual
agreed programme and produced an HCAI report. Annual agreed programmes (87.5% vs
63.2%, respectively) and an annual HCAI report (75.0% vs 63.2%, respectively) were more
common in HICs than MICs. All HICs had at least one invasive device-related surveillance
programme. Seven (37%) MICs had no invasive device-related surveillance programme, six
(32%) had no ventilator-associated pneumonia prevention bundles, seven (37%) had no
catheter-associated urinary tract infection prevention bundles, and five (27%) had no
central line-associated bloodstream infection prevention bundles.
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Abstract

Antimicrobial stewardship (AMS) and Infection prevention and control (IPC) are two key complementary strategies that combat
development and spread of antimicrobial resistance. The ESGAP (ESCMID Study Group for AMS), EUCIC (European
Committee on Infection Control) and TAE (Trainee Association of ESCMID) investigated how AMS and IPC activities and
training are organized, if present, at national level in Europe. From February 2018 to May 2018, an internet-based cross-sectional
survey was conducted through a 36-item questionnaire, involving up to three selected respondents per country, from 38 European
countries in total (including Israel), belonging to the ESGAP/EUCIC/TAE networks. All 38 countries participated with at least
one respondent, and a total of 81 respondents. Education and involvement in AMS programmes were mandatory during the
postgraduate training of clinical microbiology and infectious diseases specialists in up to one-third of countries. IPC was
acknowledged as a specialty in 32% of countries. Only 32% of countries had both guidance and national requirements regarding
AMS programmes, in contrastto 61% for IPC. Formal national staffing standards for AMS and IPC hospital-based activities were
present in 24% and 63% of countries, respectively. The backgrounds of professionals responsible for AMS and IPC programmes
varied tremendously between countries. The organization and training of AMS and IPC in Europe are heterogeneous and national
requirements for activities are frequently lacking.

Keywords Antimicrobial stewardship . Infection prevention and control . Clinical microbiology . Infectious diseases .
Questionnaire
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SUMMARY

Background: Health workers were at higher risk for severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) infection during the coronavirus disease 2019 (COVID-19)
pandemic due to occupational risk factors. This study aimed to characterize these risk
factors as part of the World Health Organization (WHO) Unity Studies initiative.
Methods: This global, multi-centre, nested, case-control study was conducted in 121
healthcare facilities in 21 countries. Cases were health workers who tested positive for
SARS-CoV-2 infection with documented occupational exposure to COVID-19 patients in the
14 days pre-enrolment. Controls were enrolled from the same facilities with similar
exposure but negative serology. Case and control status was confirmed with serological
testing at baseline and after 3-4 weeks. Demographic and infection risk factor data were
collected using structured questionnaires.

Findings: Between June 2020 and December 2021, data were obtained for 1213 cases and
1844 controls. Risk of SARS-CoV-2 infection was associated with non-adherence to personal
protective equipment (PPE) guidelines [adjusted odds ratio (aOR) 1.67, 95% confidence
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Increased incidence of Clostridioides difficile infections were documented in Bulgarian hospitals during COVID-19.
WGS was performed on 39 isolates from seven hospitals during 2015-2022. Antimicrobial resistance and toxin
genes were inferred from genomes. MLST profiles, cgMLST, and wgMLST phylogeny analyses were performed.
Isolates were grouped into eight MLST types as predominant were ST3 (46.15%) and ST1/RT027 (33.33%). ST3
was detected in a single hospital (16/18) and characterized by two toxin variants: tcdA+/tcdB+ (14) and tcdA-/

tcdB+ (4). Twelve ST3 strains belonged to the country-specific cgMLST HC2_6485 cluster and ten were identified
as a putative outbreak in the infectious disease ward. All the ST1/RT027 isolates were distributed in six hospitals
and clustered in an HC2_4711 with strains from neighbouring countries. All C. difficile were susceptible to
vancomycin despite the Thr349lle mutation in vanS in three isolates. We report the first insights into the
C. difficile genotype hospital prevalence during the pandemic.

1. Introduction

Clostridioides difficile (CD) is an anaerobic Gram-positive bacteria
causing Clostridioides difficile infections (CDIs) ranging from asymp-
tomatic, mild diarrhoea, to haemorrhagic diarrhoea and pseudomem-
branous colitis. It is the leading cause of antibiotic-associated diarrhoea
worldwide [1]. The risk of acquiring CDI is associated with prolonged
stay in healthcare settings, exposure to broad-spectrum antibiotics dis-
rupting the microbiome, advanced age, underlying diseases, the use of
proton pump inhibitors, and various immunocompromising conditions
[2,3,4,5].

Clinical strains produce either one or both pathogenic factors causing
intestinal inflammation: cytotoxin toxin B (TcdB, 270kDa) and/or
enterotoxin toxin A (TcdA, 308 kDa) encoded by the tcdB and tcdA
respectively on the chromosomal Pathogenicity Locus (PaLoc, 19.6kbp)

[6]. Apart from TcdA and TcdB, about 6%—30% of C. difficile produce an
additional toxin CDT (C. difficile transferase, or binary toxin) encoded
by the cdtA (enzymatic component) and cdtB (binding component) genes
located chromosomally in 6.8kbp CdtLoc. [7]. CDT alone is insufficient
to cause disease, but in combination with high levels of TcdA/TcdB
toxins, it can contribute to severe outcomes [3,8]. The epidemic
C. difficile NAP1/BI/RT027 was spread in 2005-2006 in Europe and
North America and is characterized by increased production of TcdA and
TcdB, synthesis of the binary toxin, high-level fluoroquinolone resis-
tance and sporulation activity [3,9].

For over 40 years, metronidazole and vancomycin have been the
first-line therapies, while fidaxomicin has been largely used to treat
recurrent CDIs [10]. Presently, the CDI treatment guidelines have
changed, with fidaxomicin as the drug of choice, vancomycin as an
alternative, and metronidazole only if the other two options are
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ABSTRACT: The objective of the current research is to
establish the efficacy o fthe localprobiotic monotherapy in the
treatment of bacterial vaginosis. 139 (100%) women with
bacterial vaginosis, randomized into two groups are included
in the research. In the first group 85 women were treated
with local (10 applications) probiotic medicine, containing
lactobacillus type Lactobacillus casei var rhamnosus Doderlein
- Lcr35mIn the second group 54 patients were treated with
five days, oral administration of Clindamycin (600mg) BID
and local therapy of two vaginal ovules containing |000Omg
Metronidazole each, which were administered locally every
other day. Additionally in this group was administered again
the same localprobiotic. The efficacy o fthe therapeutic scheme
was evaluated via comparison o fpatients’ clinical complains
in the different groups, of data from clinical examinations
and microbiological testsfor each patient. One month after
the probiotic monotherapy, the clinical efficacy in this group is
42.7% and microbiological efficacy - 41.3%. They are lower
than in the second group with combine treatment: clinical
efficacy - 87-5%, microbiological efficacy - 80.3 %. Our
results show that the local probiotic monotherapy has fewer
efficacies in comparison to the nitroimidazole/lincozamidel
probiotic schemefor treatment o fbacterial vaginosis.

KEYWORDS: Bacterial vaginosis, Lactobacilli, Monotherapy,
Probiotic, Vaginal flora
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INTRODUCTION

The use of probiotics to restore and maintain normal
vaginal flora represents a promising alternative or addition to
conventional therapy for the treatment of bacterial vaginosis

(Fredricsson et al., 1989; Chimura et ah, 1995; Hemalatha et
ah, 2012). Probiotics can be used independently or in addition
to the primary therapy of bacterial vaginosis (Fredricsson et
al., 1989; Chimura et al., 1995). Are conducted clinical trials
for their action in both cases of application (Fredricsson et al.,
1989; Chimura et ah, 1995; Hemalatha et ah, 2012). These
studies apply specific strains of Lactobacilli orally or locally
and tracked their ability to colonize the vagina of patients with
symptomatic and asymptomatic bacterial vaginosis, to reduce
colonization of pathogens and to remove the symptoms of it,
when they are presented. Therefore, the use of probiotics in
the treatment of bacterial vaginosis, to restore and maintain
normal vaginal flora represents a promising alternative to
conventional therapy (Fredricsson et ah, 1989; Chimura et al.,
1995; Hemalatha et al., 2012).

The aim of our study was to establish the clinical and
microbiological efficacy of local probiotic Lactobacillus casei
var rhamnosus Doderlein monotherapy of bacterial vaginosis
and effect on the vaginal flora.

MATERIALS AND METHODS

The survey is open, single-site and was conducted in our,
gynecological outpatient clinic - Military Medical Academy
- Sofia, Bulgaria, between 2011-2013 year. To patients was
provided information for the purposes of the investigation and
the conditions of inclusion. We have the informed consent of
each patient. The study included a total of 206 women aged
between 17 and 50 years with clinical and/or microbiological
established bacterial vaginosis. Of the inspection review 35-40
days after incorporation came forward 139 women. Only their
data and results are handled in the survey. Excluded are patients
with established Neisseria Gonorrhoae, HSV, HPV, Chlamydia
Trachomatis, H IV and other vaginal infections. Not included
pregnant women and those taking corticosteroids, antibiotics,
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KPATKOTPANHO KOMBWHWPAHO HUTPOUMUIA30A0BO NEYEHUNE
HA BATUHANTHA AWCBAKTEPVNO3A C AJOMNHUPALWLW AHAEPOBHW
MWKPOOPIAHU3MW

Kosaues C.* [lo6peBcka-Bauesa P*', Kosauesa-AnekcaHapoBa M.**

*  TMCMN-AT “TuHApPT”
**  HaumoHaneH LieHTbp Mo "3apasHn v MapasutHy Bonectu
*x “AfKbH KnnHnKbn Pruckpy”

Pesiome LenTa Ha HacToOAWOTO M3CNeABaHe e Aa npoyyn e@eKTUBHOCT Ta Ha KoM6uHupaHa 5-
HUTpouMKaasonoBa Tepanusa Npu ieveHne Ha BarvHasHa gucbakTepunosa ¢ JOMUHUPaLL Y aHaepobHN BUAOBE.
[AvcbakTepnosaTa e foKa3aHa C TMHEKO/IOTMYEH Nnpernef, MMKPOCKOMNCKO U MUKPOBMONOrMYHO n3cnessaHe
Ha BnaraauuwHo cCbAbpXUmMo. B npoyysaHeTO ca BKIOUYeHN 179 naumeHTKU. TepanuaTa UM ce CbCTOU B
ABYAHEBHa nepopasnHa fo3a TuHugason (2 g Tinidazol - film-tabl.x 500 mg), pa3geneHa Ha gBa npuvema no
19 npe3 12 yaca v i0KasnHa Tepanua oT [Be BarnHasaHu osynn, cbabpxawm no 1000 mg meTpoHMAa3on
(Arilin Rapid ovules x 1000 mg), KOMTO Cce NOCTaBAT BarvHasjaHo npes geH. NMNbpBaTa BarvHanHa osyna ce
nocTass B [leHA HA NbPBOTO NepopanHaTO NpMemMaHe Ha TUuHUAason. KnuHuyeH npernep, MMKPOCKONCKO
M MMKPOBMONOrNYHO M3CNeABaHe ca HanpaBeHu Ha AeH O u Ha 8 feH cnepg npoBefeHaTa Tepanus. Mpu 132
(73.7%) oT BK/IOYEHUTE B NPOYYBAHET O XXEHW e Aoka3aH mukpobuonornyHo Gardnerella vaginalis, kaTo
eQVWHCTBEH JOMUHMpaLl BuA, AokaTo npu 47 (26.3%) e gokasaHa CbBKYNHOCT OT HSKOMKO aHaepobHu
Buaa. KnuHnuHuTe npernegm m MMKpobMonornyHu nscnefsaHnsa Ha 8 fieH cnej nposefeHaTa Tepanus,
nokasBaT K/JIMHWYHA N MUKPOBMONOTrnYHa ehNKACHOCT CbOTBETHO 83.2% u 73.7%. Te3un pe3ynTaTu HU
JaBaT OCHOBaHWe ga 3aknyuMm, 4ye KOMOMHMpaHaTa KpaTKoTpaiHa 5-HMTpoumugasonoBa Tepanus,
KOATO NPUIOXKUXME B HalleTOo fnpoyysaHe e ehpekTUBHA NPU NevyeHne Ha BarvHansHa gucbakTepuosa c
OOMUHMpaLL aHaepobHU LaMOBEe C BUCOKU HMBA HA KIMHUYHO U MUKPOOBUOOTUYHO U3/IEKYBAHE.

SHORT - TERM COMBINED 5-NITROIMIDAZOLE TREATMENT IN VAGINAL DYSBACTERIOSIS

WITH DOMINANT ANAEROBIC SPECIES

Kovachev S.*, Vatcheva-Dobrevsky R.**, Kovacheva-Aleksandrova M.***

* Group Medical Practice in Obstetric and Gynecology “GynArt”

** National Center of Infectious and Parasitic Diseases

*** |CON Clinical Research

Abstract The aim ofthis study is to investigate the effectiveness ofshort-term, combined 5-nitroimidazole
treatment in vaginal dysbacteriosis with dominant anaerobic species. The presence ofinfection was proven
by microscopic examination of vaginal fluid (Nugent, modified by Ison-Hay-Keane scale), microbiological
culture, and by clinical symptoms (Amsel). 179 patients were included in our study. Clinical and microbiological
examinations were performed prior to the treatment and at the end of the study (day 8 after the first dose of
short- term combined 5-nitroimidazole treatment). The treatment included applications of 1g BID tinidazole
for two days and vaginal suppositories of WOOmg metronidazol at day 1 and 3.

Based on the microbiological tests prior to the treatment Gardnerella vaginalis alone was present in 132
patients (73.7%). The rest of the patients. 47 or 26.3% of the treatment group, the infection was present by
mixture of several anaerobic species.

Atthe end ofthe treatment 83.2% ofthe treated population showed no clinical symptoms ofdysbacteriosis,
and 73.7% of the treated patients showed no dysbacteriosis in microbiological test results.

Based on the results mentioned above it was determined that the short-term combined 5-nitroimidazole
therapy was effective in treatment of vaginal dysbacteriosis with dominant anaerobic species.

C TepMuHa “'qmc6a|(‘|'ep|/|o3a" ce o3HayaBa 6€e3CMMNTOMHO UAKN Aa ce n3ABW C onpepgeneHu
KONWYECTBEHO UM KayeCcTBEHO HapylWeHue Ha KIMHUYHM cumnTomu (28). BnaranuuiHata gnopa
HopMmanHaTa Mukpodiopa B AajgeHa ekocucTema € GajsaHcupaHa ekocuctema, cbCcTosila ce oT
(28). Ta MoXe fa 3acerHe BCekM XWB OpraHusbm, auufodunHn nakrobaumnu (Hag 95%), HapeyeHu
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- CXeMW Ha aHTUBUOTMYHA NpodnnakTuka intrapartum 3a>XeHu ¢ NeHUUUINHOBA aneprus;

- aNropyuTbM 3a TpeTupaHe Ha HOBOPOLEHNTE C orfnep Ha pucka oT GBS 3a60/159BaHe ¢ paHHO Hadvaso.

HacTosaweTo npoyysaHe uma 3a Len ja npocnean pasnpocTpaHeHneTo Ha GBS 3a60159BaHE T O € paHHO
Hayaso B HallaTa CcTpaHa Ha OcHOBaTa Ha faHHM 0T Bofelwm Al KNMHUKK 1 oTAeneHnsa. LlenTa e ga ce
AndhepeHuMpaT KIMHUYHO criyyanTe U Aa ce u3cnefsa BIUAHMETO Ha U3BECTHUTE PUCKOBU hakTOopu
0T CTpaHa Ha maiikaTa. CneunasneH akueHT ce NoCcTaBs BbpXy MUKPOOMONOrMyHaTa AMarHocTunka Ha
ciyyanTe npeasuj paswmnpeHnTe Npenopbku OTHOCHO NabopaTopHUTE MeToau 3a ngeHTudukauma Ha
GBS B peBusmpaHnTe ykaszaHusa Ha CDC. KaTo0 OKoHYaTeNeH n3Boj ce nogyepTaBa HeobxogMuMocTTa 0T
BbBEXJaHeTO0 Ha ohuumanHaTa perucTpauma Ha GBS 3a6onsBaHeTO C paHHO M KbCHO HaYano B cTpaHaTa.

KnwouoBn gymu: rpyna ,B“ CTpenTOKOKOBaTa HeoHaTasHa nHdekunss, GBS 3abonsiBaHe C paHHO U
KbCHO Hayano, GBS CKpMHWHI, MHTpanapTasHa aHTUoMoTurYHa npochunnakTuka

A STUDY ON EARLY-ONSET GROUP ,,B“ STREPTOCOCCAL NEONATAL INFECTION

R. Vacheval M. Todoroval A. Decheval A. Nikolovi. B. Slancheva2 D. Stoichkova3 E. Christova4 E.

Shopova2 S. Hitrova2 A. Musseva? N. Yarakova2l. Kraleva3 Ts. Takova3 N. Dimitrova3 A. Dobreva5

1-NCIPD

2 - Specialized Acute Care Hospital of Obstetrics and Gynecology “Maitchin dom”

3 - First Obstetrics & Gynecology Hospital “Sveta Sofiya”

4 - Faculty of Public Health, Medical University, Sofia

5 - Multi-Profile Acute Care Hospital “Vita” SPLLC

Abstract. The results achieved with 80% reduction in the incidence of early-onset neonatal group B
streptococcal (GBS) sepsis following the implementation of the preliminary (1996, 2002) and subsequently
the revised (2010) guidelines for intrapartum antibiotic prophylaxis imposed the discussion on a large scale
of the updated:

- algorithms for GBS screening (35-37 weeks of gestation) with the recommended dosage of penicillin-G
for intrapartum antibiotic prophylaxis for women having normal labor and delivery;

- algorithms for GBS screening and intrapartum antibiotic prophylaxis for women with preterm labor
(PPROM) or premature rupture of membranes (PROM);

- intrapartum antibiotic prophylaxis regimens for women with penicillin allergy;

- algorithm for management of newborns with respect to risk of early-onset GBS disease.

The present study is aimed at studying the distribution ofthe early-onset GBS disease in our country based
on the data of leading obstetrics & gynecology clinics and wards. The aim is to diferrentiate clinically the
cases and investigate the influence ofthe known risk factors on the part of the mother. A special accentis put
over the microbiological diagnostics of cases in view of CDC expanded recommendations on the laboratory
methods for identification of GBS. As a final conclusion the necessity for introduction ofan official registration
of the early- and late-onset GBS disease in the country is emphasized.

Keywords: group ,,B*“ streptococcal neonatal infection, early-and late-onset GBS disease, GBS screening,

intrapartum antibiotic prophylaxis

BbBepeHue

pyna B cTpenTtokokuTe [group B streptococci
(GBS wnu S. agalactie)] HopmanHo ce m3onupat OT
YpeBHUA TpakT W BarMHata npu 3gpasn nuua, uva
c/lyyan Ha u30/MpaHe oT HasomapuHKC K ycTHaTa
KyxvHa. Hamupart ce B yporeHuTanHus CermMeHT Ha
5-50% ot 6pemeHHnTe(1l). Mpyna B cTpenTokokuTe
ca 3HayMmMa npuynmHa 3a HeoHaTanHU UHGpeKuuwn,
npupgobmuTn Mo BpemMe Ha NMpeMuHaBaHeTo npes
pofoBUA KaHan - T.Hap. BEPTUKANHO npejaBaHe.
MpoyusaHusa B CALL, gatupalm ot Hayas10To Ha 70-Te
roguHn gokaseaT, yYe Te ca Hali-yectara baktepnanHa
npuumMHa 3a XuBoTo3acTpallaBallo 3abosisiBaHe Ha
HoBopoAeHuTe npu netanutet ot 20 go 80% (1). MNpes
nbpeBaTta ceamuua OT XUBOTA KANHUYHUTE MPOSABMU,
xapaktepusupawm GBS 3abonsiBaHeTO C paHHO

Hauyano [Early-Onset Group B Streptococcal Disease
(EOGBSD)], ca 6aktepuemus u nHeBMoOHUsA, MEXAY
nbpBarta 1 ocmaTa cegmuua, cnopeg aApyrn gaHHu -
7-mn oo 90-tn aeH (4) - GBS 3ab6onsiBaHe C KbCHO
Hauano [Late-Onset Group B Streptococcal Disease
(LOGBSD)] - MeHUHIUTBHT 1 GakTepuemusTa Ca
Hai-yectuTe nposieu (1-4).

OT1 Hayanoto Ha 90-te roguHn B CALL ce
npenopbyBaTt U pernaMmeHTupar nocsegosaresniHo 3
ceTa oT ykasaHus, pokycMpaHn BbpXy npeanasBaHeTo
OT nepuHatanHaTa GBS uHthekyma ¢ paHHO Havaslo,
6asmpaHM Ha aHTMOMOTUYHA npodunaxkTmka
intrapartum [intrapartum antibiotic prophylaxis (I1AP)]
cnep BceoOLUl, CKPUAHHWUT Ha 6GpemMeHHuTe B 35-37-
Ma r.c. (1996, 2002, 2010). B pesyntaT ce oTynTa
HamanasaHe A0 80% B yecToTaTa Ha HeoHaTas/HUSA
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CcbOoTBETHO 83%, 82% 1 82%

e EpHO-, Tpu-, neTt- n geseTrognwHarta oébwa
npexussemocT no KannaH-Maiiep 3a uanarta nonynauus
e CbOTBEeTHO 97%, 86%, 83%, 81%.

e OT 132 nauymeHTkn 15 ca eksutupanu (12,5%)

KHuronmnc

1. I'3HyeB I, JI. Teopruesa I. AumuTpoB N3mepu-
Tenu Ha 3apaBeTo u 6onecTTa, B 'TIpunoxHa envge-
Muonorua u meanumHa 6asvpaHa Ha gokasaTencrsa'
Codumsa. Aendwn 2002, 37-62)

2. 3naTkoB B. 3naTkoBa [K. MpodunakTuka,
CKPUHWHI 1 BaKCWUHW Npu npeppaka M paka Ha
MaTouyHaTa wWwuinka. Enngemnonorns Ha paka Ha
MaTouyHaTa wwuiika, Cocusa 2006: 5-19

3 Ayhan A.Al RA, Baykal C, Demirtas E. et al
Prognostic factors in FIGO stage IB cervical cancer
without lymph node metatstasis and the role of adjvant
radiotherapy after radical hysterectomy. IntJ Gynecol

OT u3cnegsaHoTo 3abonsBaHe 3a cpefieH nepuc
npocnegasaHe ot 44 meceua (1-114 mec.)

« Mo-ronsamara 4acTt OT BCUYKM CMBPTHU Cyya
nnn 82,4%) ca HacTbNUAM B paMKUTE Ha NbpBU-
Mec. crief TepanuaTa.
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NMPOBNOTUYHA MOHOTEPANNA HA BAKTEPUANTHA BATHO3A

Koaues C.*, lobpeBckn-BaueBa P**

*INCMN-AT TuuApt” 00[

** HaymoHaneH VHCTUTYT no 3apasHn 1 MapasntHm 3abonsisaHus

Pe3iome LlenTa Ha HaweToO nscnejsaHe e ga ce ycTaHOBU KIMHUYHAT & U MUKpoGUuonornyHa edukac
Ha Tepanusa C0KasHM NPOBUOT LM B 1eYeHNeTO Ha aHaepobHN BRarannHn nHekumn n edekTbT i <
BnaranvwHaTa dnopa.

MaTepuan n MeTogun: B uscnegBaHeTo ca BkawuveHn 381 (100%) xeHu ¢ GakTepuanHa eaaui
paHfomusupaHn B Tpu rpynu. B nbpsa rpyna 143 XeHW, KOUTO NpoBefoxa SlIeYeHne C NI0KasHO MPUIox
(10 annmkauumn) Ha Npo6MOTUYEH BarnHaneH npenapaT, CbAbpXall Xusu nakTobaunnHu sugose Lactoba
acidophilus, Lactobacillus rhamnosus. BbB BTopa rpyna 126 nauyveHTKU npoBejoxa /fieyeHuwe ¢ neT [AH
nepopanHa gosa KAnHgamuuuH. pasgenieHa Ha gsa npuema rno 600 mg npe3 12 yaca v nokanHa Tepanu
[iBe BarvHasaHu oBy/M, CbAbpxalm no 1000 mg meTpoHNAA30s, KOUTO ce nocTassaxa BarmHaaHo npes
B TpeTa rpyna 112 xeHu ca NneKyBaHW CbC CbllaTa Tepanua KaTo Te3n BbB BTOpa, HO OT neTL
cnepf Hes npunaraxa nokaneH npobuoTuyeH npenapaT ¢ Lactobacillus acidophilus n Lactobacillus rhamn
EdekTuBHOCT Ta Ha npoBefieHaTa TepanesTHYHA CXemMa Ce OLeHsBalle ype3 cpaBHEHWe Ha KAuHu4/
onsiakBaHWsa Ha nauMeHTKUTeE Mo rpynu, AaHHUTe OT KAUHW4YHMA npernepn (Amsel) n mukpo6uonorusa/
nscneasanna (Nugent) 3a Bcaka efiHa OT TAX.

PesynTaTu: KnuinyHa edukacHocT (Amsel) Ha npoBejgeHaTa nNpo6umoTuyHa Tepanua 42.\
MukpobumonorunyHa ecukacHocT (Foam npenapam-Nugent) - 41.3%. Te ca NO-HUCKM OT pe3ynTaTunTe, K
nonyymxme B rpynuTe, KbeTo belle npoBefeHa KOM6UHMpaHa HUTpoumugasonosa/nnHkosamuaHa mef.
C nnu 6e3 nokaneH npobnoTuK. BTopa rpyna: kKNnMHUYHa edmukacHocT - 51.6%, mukpobuonorunyHa (Nu
- 46.4%. Haii-Bucoka KNuHU4YHa - 87.5% u mMukpobuonormyHa - 80.3% edukacHOCT nokasa KOMOUHMpai
HUT pouMMAa3oNn/nMHKosaMmuan/npobnoTLmM Tepanusa B TpeTa rpyna.
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NMPOBNOTUYHUATBN A LACTOBACILUS CASEI VAR
(GYNOPHILUS) - BAKTEPUANHA BATMHO3A N BB3CTAHOBABAHE
HA HOPMANHATA BATUHANHA ®/10PA

KoaueB C* [lo6peBcku-Bauesa P**

"mKnvHka no O6La n OHKonornyHa MHekonorms - BMA
** HaumnoHaneH VIHCTUTYT no 3apasHn v MNapasnuTHy 3a601s1BaHNA

Pe3tome BarvHanHuTe npobuoTuuM MoraT fa nosuwaT KAVMHUYHATA U MUKPOOBUONOrnyHa edpukacHocT
Ha 13non3BaHWTe B /leYeHMeTO Ha 6bakTepunasHa BarnHosa TepanesTUYHN CXeMU

LlenTa Ha HaweToO uscnegsaHe e fa ycTraHoBuM epekKTbT OT NpuaoxeHneTo Ha Lactobacillus casei var
rhamnosus (Gynophilus - npo6noTunyeH Bug Ler 35) 3a Bb3CcTaHOBABaHe Ha BnarainwHaTa dpiopa u npegnassaHe
0T peunamns nNpu XXeHn ¢ aHaepobHa BarvHanHa MHMEKUUS, NPOBEN KOHBEHUUOHAaNMHa (HUTpoMMna3onosa)
nokanHa u o6uia Tepanus.

MaTepuan n MeToau: B nscneiBaHeTo BkIoUnxmMe 60 xeHu ¢ ycTaHoBeHa Amsel/Nugent 6akTepunanHa
BarnHosa. KOMTO paHAgomMusvpaxme B Ase rpynu. B nbpsa rpyna nauneHTKuTe (N-30 Havyano/n-25 KoHTpona)
nposefoxa Tepanusa c neT AHEBHO NepopasnHo NpuIoXKeHne Ha MeTpoHnaason 500 Mr ABYKpaTHO AiHEBHO, KATO
Ha NbpBU M TPeTU JeH NIoKanHo ce npunaraxa osyan ot 1000 Mr meTpoHugason (M+M) BbB BTOpa rpyna
(n-30 Hayano /n-26 KOHTpoOsa) TepanesTHUYHATa CXema e KaTo Mbpsa, HO C J06aBEHO CefleM AHEBHO leyeHne
¢ Lactobacillus casei var rhamnosus - Lcr 35. (Gynophilus) BarnHanHm oBynu aABykpaTHoO gHeBHo (M+M+G)

PesynTaTtun OT 30% g0 40% e pasnukaTa/noBulaBaHeTO Ha KIVMHUYHAT A e(PMKACHOCT MO pas/inyHuTe
K/IMHUYHW NoKasaTenn, KoraTo KbM CTaHjapTHaTa HUTpouMmuaasonosa Tepanus ce npnbasu Lactobacillus
casei varrhamnosus - Lcr 35. 3a OCHOBHUAT K/IMHUYEH NokasaTen - KpuTepun Ha Amsel B nbpea rpyna (M+M)
nofobpeHueTOo cnef TepanuaTa e ¢ 60% (n-15). gokaTo BLB BTOpa rpyna (M+M+G) e ¢ 88.5% (n-23). Mpu
MUKPO6MOMOTNYHNT e nokasaTenu nofgobpeHneTo B nbpBa rpyna (M+M) Ha 6a3a oueHKaTa Ha BarmHanHaTa
cdnopa no Nugent e 60% (n-15), kKaTo BbB BTOpa rpyna cneg npubassHe Ha Lcr.35, TA HapacTBa OTHOBO A0
88.5% (n-23).
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KOMBUWHWNPAHA 5-HUTPOUMWAAI30/0BA N NMPOBNOTUYHA TEPAMNNA
HA BATUHANTHA ANCBAKTEPMO3A C AOMWHNPAWLWN AHAEPOBHWV BUAOBE -
KIMHNYHA N MUKPOBNONOTUYHA E®VNKACHOCT

Kosaues C*, [lo6pescka-Bauesa S

* TTICMIT-AI" “T'vHAPT”
** HaumoHaneH LlieHTbp no 3apasHn v MNapasutHy bonectn

Pe3tlome LlenTa Ha HacToOAWOTO U3cnefBaHe e fa ce yCTaHOBU KIMHUYHATA U MUKPOBMONOrnyHa
e@eKTUBHOCT Ha 5-HMTpoumumgasosnosaTa Tepanus 3a fledyeHne Ha aHaepobHUT e BnarajaniHm nHdekumn,
CamMoCTOATENHO M B KOMOGUHAaLMA C NPo6MOTHULUM M ehekTbT 1 BbpXy BnaranuuiHaTa dnopa.

MaTepvan uMeToaun. B uscnegsaHeTo ca BkAo4eHn 539 xeHun c 6akTepuanHa BarnHo3a, U3nbaHuIn
Heob6xoaMMNTe ycnosusa. Te ca paHfoMn3nupaHu B iBe rpynu, KOMTO NpoBefoxa CnefHnTe TepanesTUuyHu
cxemu: NbpBa rpyna (N=242 xeHW) neyeHne ¢ AByAHEBHa nepopasnHa fo3a TuHugason (2g. Tinidazol- film-
tabl. x 500 Tp4), pa3geneHa Ha gBa npuema no 1g npes 12 yaca u fokanHa Tepanus OT [Be BarvHaaHu
oBynu, cbabpxawm no 1000 mg meTpoHungason (Arilin Rapid ovules x 1000 mg), KOMTO ce nocTaBsaxa
BarvHanHo npes geH (T+M). NbpBaTa BarMHanHa oBy/na ce NocTassie B AJEHAT Ha NbPBOT O NEpPoOpasnHo
npuemMaHe Ha TuHugason. Bue BTOpa rpyna (n=297) XeHn nposexaxa CbLW,0TO fleyeHne KaTo Te3n B
nbpBa, HO OT NeTus AeH cnef KpaTKOTpaliHOTO 5-HMTpoumMMaa3onoBo NeyveHne, npunaraxa 0KaaHo
npo6bMoTuUYEeH BarnHaneH npenapaT, CbAbpXall XuBM nakTobauunuu sugose Lactobacillus acidophilus,
Lactobacillus rhamnosus (Lactofem-vag.gel, vag. capsules; Lactagyn-vag.capsules-10 annukayuu) (T+M+1).
EdukacHocTTa Ha TepanuaTa ce oueHsBalwe cnopef KIMHUYHUT e ONakBaHUA Ha XeHuTe, fJaHHuTe
OT K/IMHUYHUA Nperfief u npoBefeHNnTe MUKPOOUOOrMYHUT € n3c/efBaHuns.

Pe3ynTaTun. HawunTe pesynTaTu 35-40 AHU cnej TepanuaTa o4akBaHO NoKasBaT NoBMLLABaHe Ha
KNMHUYHaATa edpukacHocT (Arnsel-kpuTepun) oT 42.8% 3a nbpea rpyna (T+M: n=211/242) Ha 84.06% npwu
BTopa (T+M+: n-274/297) nHa mukpo6uonoruysaTa (Nugent) oT 44.7% (T+M, n=211)g0 83.3% (T+M+1.
n=274), KaTO NPOLEHT BT Ha XEHUTEe C HopMasiHa BaruHanHa daopa ce ysenuuyasa B rpynaTa (T+M) c
57%, gokaTo B rpynaTa c go6aseH npo6noTuk (T+M+I1) c 94%,.

EFFICACY OF COMBINED 5-NITROIMIDAZOLE AND PROBIOTIC THERAPY OF BACTERIAL

VAGINOSIS: RANDOMIZED OPEN TRIAL

Kovachev S.*, Vatcheva-Dobrevsky R."

* Group Medical Practice in Obstetric and Gynecology “GynArt”

" National Center of Infectious and Parasitic Diseases

Abstract. The aim of the current research is to identify the clinical and microbiological effect of
5-nitroimidazol therapy for the treatment of bacterial vaginosis and in combination with probiotics and the
influence of such therapy upon vaginal flora.

Materials and Methods. Women (n=539) with bacterial vaginosis who meet the chteria were included in
the study. They were randomized into two groups with the following therapeutic regimes: in the first group
(n-242 women) the treatmentincluded applications of2g BID tinidazole fortwo days and vaginal suppositohes
of 1000mg metronidazol at day 1and 3 (T+M). In the second group (n=297) the women were cured with the
same treatment as those in the first group. In addition to it from the fifth day of the treatment was added a
topical administration of vaginalprobiotic which contains species ofalive lactobacilli: Lactobacillus acidophilus,
Lactobacillus rhamnosus (T+M+P). The efficacy from the therapy was evaluated using the clinical compliances
ofthe women, the data from the clinical examination and the microbiological tests results.

Results The results showed expected increase of clinical therapy efficacy (Amsel - criteria) from 42.8%,
(T+M; n=211/242) to 84.06%> (T+M+P; n=274/297) in groups and of microbiological efficacy (Nugent) from
44.7%, (T+M: n=211/242) to 83.3% (T+M+P: n=274/297), in follow up 35-40 days from the beginning of
treatment. The percentage of women with normal vaginal flora on 35-40 day after the therapy increase with
57% in the (T+M) first group while in the second group (T+M+P) with 94%.
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SUMMARY:

Background: Clostridium difficile has become a critically important
pathogen worldwide, particularly in hospitalized patients. In 2008,
the European Center for Disease Prevention and Control (ECDC) ini-
tiated a pan European surveillance study to collect epidemiological
and microbiological data of C. difficile associated diseases (CDAD).
Since Bulgaria has joint this study a number of CDAD cases were
discovered. The objective of the present work is to report the first
cases of CDAD occurring in Sofia, Bulgaria.

Material and Methods: For the period November 2008 - February
2009, thirty six fecal samples from patients with severe enterocoli-
tis and previous antibiotic treatment have been investigated. The
stool samples derived from 3 hospitals in Sofia. Strains were typed
and further characterized for the presence of toxins A (TcdA), B
(TcdB)_and binary toxins (CdtA and CdtB).

Results: No outbreaks were reported and the incidence of C. difficile
infection (CDI) in the hospitals was 3.12 per 10,000 patient admis-
sions (0.7 per 10,000 patient-days). Four patients with severe CDI
were identified of which two patients died due to complications of
the infection. Two of the isolates belonged to PCR ribotypes 017
(TcdA-; TcdB+; CdtA/B-), one was 046 (TcdA+; TcdB+) and one was
078 (TcdA+: TcdB+; CdtA/B-F), All of these ribotypes have been
reported to cause oubreaks worldwide.

Conclusion: These are the first well documented cases of CDI in
Sofia, Bulgaria. Despite the fact that none of the Bulgarian isolates
belonged to the hypervirulent C. difficile NAP1/BI/027, C. difficile
ribotypes 078, 046 and 017 were found to be associated with a
severe CDI.

Key, words: Clostridium difficile, toxins, ribotypes, Bulgaria.

INTRODUCTION

Clostridium, difficile was first discovered by Hall and 0 'Toole
in 1935 as a part of the normal intestinal flora of newborns.
It was found in 1974 that C. difficile causes antibiotic-asso-
ciated colitis by producing toxins with high lethality in mice.
Since 2003 outbreaks associated with the emerging hyper-
virulent strain - C. difficile PCR ribotype 027 have been
reported worldwide. The increased virulence of this strain
is assumed to be associated with increased production of
toxins A and B (1). C. difficile PCR ribotype 027 was des-
ignated as a PCR ribotype 027 C. difficile NAP1/B1/027;
North American pulsed-field gel electrophoresis (PFGE) type
1 (NAP1), restriction endonuclease analysis (REA) type B
and toxinotype Il (1-6).
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C. difficile NAP1/BI/027 has a binary toxin genes and con-
tains a deletion at position 117 intcdC gene, causing aframe
shift and a dysfunction of the toxin-negative regulation by
TcdC (7-9).

Various methods have been applied to characterize and type
C. difficile. The mostwidely accepted typing method in North
America is the Puise-field gel electrophoresis (PFGE) and for
this region the new emerging strain is designated as NAP1.
In Europe, PCR ribotyping is the method of first choice and
the same C. difficile strain is known as ribotype 027 (10).
Another important characteristic ofthe hypervirulent C. dif-
ficile ribotype 027 strain is its resistance to fluoroquinolones
leading to increasing rate of fluoroquinolones-associated
diarrhoea (1,2).

A number of large outbreaks have been reported recently in
hospitals and nursing homes in Canada, Finland, France,
Germany, United Kingdom etc, (11-14). In Europe, the
strain was first described as a causative agent of outbreaks
in 2004 in England and shortly thereafter - in 2005 in The
Netherlands (8). In 2008, the European Center for Disease
Prevention and Control (ECDC) initiated a pan European
surveillance study to collect epidemiological and micro-
biological data of C. difficile associated diseases (CDAD).
Bulgaria also participated and continued the surveillance for
two extra months (15).

The aim ofthe present work is to report on the initial results
of the Bulgarian surveillance study.

MATERIAL AND METHODS

Patients

For the period of four months, November 2008 - February
2009, thirty six fecal samples have been investigated at
the National Reference Laboratory for Enteric Pathogens,
atthe National Center of Infectious and Parasitic Diseases
(NCIPD), Sofia, Bulgaria. Three hospitals participated in
the surveillance study. The incidence of CDI in the selected
hospitals was 3,12 per 10,000 patient admissions (0.7 per
10,000 patient-days). Patients with enterocolitis were se-
lected according to some of the following criteria:

Age over 2 years.

Antibiotic associated diarrhea.

Onset of diarrhea after the third day of hospital admission.

Patients admitted to hospital with diarrhea.

Pafients with colonic endoscopy findings characteristic of
C. difficile infection.

Negative laboratory results for Salmonella, Shigella, Campy-
lobacter, Enteropathogenic Escherichia coli.

Patients with complications like: toxic megacolon, pseu-
domembanous colitis, ileus,

peritonitis.

Laboratory diagnosis

All 36 stool samples were tested for the presence of C.
difficle toxins. Subsequently, positive tested stool samples
were cultured for C. difficile. Determination of toxins in stool
sampleswas performed using Immuno Card Toxins ASB- EIA
(Meridian, Bioscience, USA) rapid test kit.

Culture method

Fecal samples were divided into two portions. The first por-
tion was processed with the alcohol shock procedure. For
that purpose 0,5 ml absolute CH20H were mixed with 0.5 ml
liquid feces, following incubation for 1 h at room temperature
and culture on Brucella agar plates with 10% sheep blood.
The second portion was directly cultured on Brucella agar
plates with 10% sheep blood containing cefoxitin, cycloserine
and amphotericin B. All plates were incubated 2-5 days at
37°C in anaerobic conditions.

Identification

Suspected colonies were identified as C. difficile by perform-
ing Gram stains and latex co-agglutination tests for detection
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SUMMARY

C. difficile infections (CDI) are associated with patients who have
contact with health care settings and with antibiotic exposures. This
anaerobic bacterium causes asymptomatic colonization to severe
diarrhea; pseudomembranous colitis, toxic megacolon, intestinal
perforation and death.

C. difficile is recognized as a gut colonizer and a cause of diarrhea
in several animal species.

The enteropathogen produces enterotoxin A and cytotoxin B. The
majority of strains with changes in coding genes tcdA and tcdB
produce a binary toxin CDT.

PCR-ribotyping method and PCR methods for detection of toxin cod-
ing genes were presented for characterization of C. difficile strains.
Ninety stool samples from patients (65/90) and animals (25/90) were
investigated forC. difficile. 20% (18/90) of all samples were positive
forC. difficile. 23% (15/65) from clinical samples and 12% (3/25) from
horses were positive for C. difficile by culture test. 21, 5% (14/65)
of clinical isolates produce toxins A and B by EIA. 86,7% (13/15)
from clinical samples were PCR positive for tcdA gene. Deletion in
tcdA gene (714bp) was detected in 40% (6/15) of the clinical strains.
93,3% (14/15) C. difficile clinical strains were positive for tcdB
gene. Three toxigenic variants C. difficile have been distinguished
among clinical strains by PCR: 46,67% (7/15) toxin A+B+; 46,67%
(6/15) A-B+ and 6,67% (2/15) A-B-. The binary-toxin genes cdtA
and cdtB was PCR detected in one of the A+B+ strains. The genes
tcdA, tcdB and cdtA/cdtB were not detected in C. difficile isolates
from horses by PCR.

The most prevalent ribotypes among C. difficile clinical strains
were: 017- 40% (6/15); 002- 13%; 014/020-13% and 012, 046, 078
were represented by 7% each. Patterns were compared to reference
ECDC C. difficile collection. Thirteen percent of

C. difficile clinical strains were corresponded to unknown PCR-
ribotypes. PCR-ribotyping patterns of the C. difficile isolates from
horses were different from patterns of the clinical strains.

The significant number of cases C. difficile diagnosed with outbreak
ribotypes may represent a significant problem in the future.

Key Words: toxin genes, PCR, PCR-ribotyping, ribotypes

INTRODUCTION

Clostridium difficile is an anaerobic, Gram-positive, motile
and spore forming bacterium. The microorganism was
isolated from stools of healthy newborn infants by Hall and
O'Tool in 1935 (11). Itwas not known as a pathogen so the
“toxin” of the organism was not studied until 1970 (21). Later
the investigators have associated

C. difficile with pseudomembranous colitis (PMC). Authors
have discovered that the clinical samples from patient with
PMC contain high levels of cytotoxic activity.

C. difficile causes disease in humans and animals (10).

C. difficile infections (CDI) has been associated with patients
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who have contact with health care settings and who have
taken antibiotics (3, 32). This anaerobic bacterium transmit-
ted via fecal-oral route and can contaminate hands of health
care workers and patients, and patient care environment (29,
32). The organism can be isolated from the clothing and room
fixtures of the patient. C. difficile once fall into environment
can persist for months, because of spore producing.

In the recent years, CDI are recognized as a cause of
diarrhea in outpatients and person with no health care
contacts. Community-associated infections have been de-
scribed among young people and people without antibiotic
exposures (7).

C. difficile is associated with asymptomatic colonization to
severe diarrhea; pseudomembranous colitis, toxic mega-
colon, intestinal perforation and death (3, 29). It causes
approximately 25% of the cases of antibiotic-associated
diarrhea (CDAD) (4, 21). Asymptomatic carriers are an im-
portant hidden reservoir of C. difficile and they can spread
the infection to other patients. Clinical symptoms develop in
one third of colonized patients (27).

The incidence of PMC varied widely between different hospi-
tals and even between different wards in the same hospital.
Some investigators reported rates as high as 10% in patients
treated with clindamycin (21).

C. difficile is recognized as a gut colonizer and cause of
diarrhea in several animal species (horses, dogs, ostriches,
rabbits, cats and pigs). The prevalence of this enteropatho-
gen in the faeces of dogs is 6% and in cats to 40%. Reported
faecal carriage rates in horses is 2%-29% (1). C. difficile is
pathogen in domestic and food animals but there were little
investigation regarding transmission of this organism (22).

C. difficile produces two toxins: enterotoxin A (Ted A, 308
kDa) and cytotoxin B (Ted B, 270 kDa). Toxin B acts syner-
gistically with toxin A after the epithelium has been injured
by TcdA (23). The coding chromosome genes tcdA and tcdB
are located within a ~19,6-kb region of PalLoc (pathogenic-
ity locus) (32, 34). TcdA and TcdB are known as virulence
factors and markers for diagnosis of C. difficile disease. Not
all toxigenic strains produce both toxins A and B. There are
different variant C. difficile strains among people and animals,
some of them produce both toxins (A+B+); others produce
only TcdB (A-B+) and third produce only parts of the toxin
genes (A-B-) (16,17). The majority of strains with changes
in genes tcdA and tcdB produce a binary toxin (8). The role
of the binary toxin CDT A/B in enteropathogenecity of

C. difficile is unclear. Toxins can be found in 15%-25% of the
stool of patients with CDAD and more than 95% of patients
with pseudomembranous colitis (29).

The diagnostic tests for C. difficile are divided into: (i) test
based on detection of

C. difficile products; (ii) culture methods; (iii) molecular
methods for gene detection (6). The cell culture cytotoxicity
assay (CCA) is regarded as the reference standard. Many
laboratories use enzyme immunoassays (EIA) and PCR for
detection of C. difficile toxin genes (4, 6).

PCR- ribotyping method have been used to determine the
role of the environment; patient-to-patient transmission
and for investigation of outbreaks in hospitals and nursing
homes (19, 33). This method has a number of advantages
over other typing methods: specifically; high discriminatory
power; and it is quicker and simplier for performance. PFGE
is considered as a “gold standart” for genotyping, but due to
DNA degradation in some C. difficile strains (produce endog-
enous nucleases), other typing technique is preferred (5,12).

OBJECTIVES

Presentation of PCR-ribotyping method and PCR methods
for detection of toxin coding genes for characterization of
C. difficile strains isolated from human and animal samples.
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Abstract

Clostridium difficile is one of the most important causative agents of severe
diarrhoea in hospitalised patients treated with antibiotics. Since 2008, Bulgaria
participated in the Pan-European Surveillance Study investigating the preva-
lence of C. difficile infections (CDI) in different European countries. In the
period November 2008 — March 2010, the incidence of CDI in nine participating
hospitals was 7.94 per 10 000 patient admissions (0.34 per 10 000 patient-days).
In total, sixty five fecal samples from patients with mild to severe enterocolitis
and previous antibiotic treatment were investigated for CDI. Strains were typed
and further characterized for the presence of toxins A (TedA), B (TedB) and
binary toxins (CdtA and CdtB). Of 65 stool samples included, 15 were toxin
and culture positive for C. difficile. Six of the isolates (40%) belonged to PCR
ribotype 017 (TedA™; TedBT; CdtA/B™), followed by 002 (n = 2 isolates)
and 014 (n = 2 isolates). The remaining C. difficile isolates were typed as 012
(n = 1), 046 (n = 1), 078 ribotypes (n = 1) and 2 isolates were untypable.
In conclusion, after the Pan-European surveillance study, a laboratory-based
surveillance of CDI has been introduced in Bulgaria. The most prevalent C. dif-
ficile ribotype in Bulgaria was 017 (40%). All determined PCR ribotypes were
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Summary

This study examines neonatal group B streptococcal (GBS) coloniza-
tion and its relation to early-onset GBS disease (EOGBSD), based
upon the experience of leading obstetrics and gynecology centers in
Bulgaria. The objectives of the study were to update neonatal
colonization rates and to assess relationships between clinically
differentiated cases (culture-proven GBS newborns) and risk factors
inherent to the infant and mother, using a computerized file. The
neonatal GBS colonization rate ranged from 5.48 to 12.19 per
1000 live births. Maternal-fetal infection (MFI, a provisional clinical
diagnosis in culture-proven colonized infants with initial signs of
infection that is usually overcome with antibiotic treatment) and/or
intrapartum asphyxia (IA) have been demonstrated as the most
frequent clinical manifestations, with significant correlations for
the primary diagnosis, but not affirmative for the final diagnosis at
discharge, resulting from adequate treatment of neonates. MFI and
IA were significantly related to prematurity, and reciprocally, pre-
maturity was associated with the risk of MFI, indirectly suggesting

eFaculty of public health, medical university, 8, Byalo More street, 152) Sofia, Bulgaria
T fMulti-Profile Acute Care Hospital "Vita” SPLLC, g, Dragovitsa street, 1505 Sofia, Bulgaria

Resume

L’etude examine la colonisation neonatale a SGB (comprise entre
5,48 et 12,19 pour 1000 naissances vivantes) et sa relation a la
MSGBDP d’apres I’expterience des principaux centres d’obstetrique
et de gynecologie de Bulgarie. Elle evalue les correlations entre les
cas d’isolement de SGB cliniquement differencies et les facteurs de
risque inherents a I’enfant et a la mere. L’IMF et/ou I’Al ont ete
demontrees comme les diagnostics les plus frequents : I'IMF est pose
en tant que diagnostic provisoire pour les nourrissons colonises,
presentant des signes initiaux d’infection qui sont gterneralement
surmontes au cours du traitement antibiotique. Ces deux pathologies
ontete liees la prematurite dans une relation reciproque, indiquant
indirectement en tant que facteur de risque considerable pour la
MSGBDP I’accouchement avant terme ou la rupture prematuree des
membranes pretermes (RPMP —une des raisons principales pour
I’'accouchement avant terme). L’analyse de regression a demontre
que dans le cas d’un nouveau-ne diagnostique avec I'IMF, I’on peut
constater un poids a la naissance de 593,58 g inferieur au poids a la

§ A preliminary report of the results of the present study was published in the Official Journal of the Bulgarian Scientific Society of Obstetrcs and Gynecology
“AKUSHERSTVO IGiNEKOLOGIYA", 2012: Vacheva R, Todorova M, Decheva A, NikolovA, Slancheva B, Stoichkova D, Christova E, Shopova E, Hitrova S, Masseva A,
Yarakova N, Kraleva |, Takova TS, Dimitrova N, Dobreva A. A study on early-onset neonatal group B streptococcal infection. Akusherstvo | Ginekologiya

2012;51(6):10-21.
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Selective reporting of antibiotic susceptibility test (AST) results is one possible laboratory-based antibi-
otic stewardship intervention. The primary aim of this study was to identify where and how selective
reporting of AST results is implemented in Europe both in inpatient and in outpatient settings. An ESCMID
cross-sectional, self-administered, internet-based survey was conducted among all EUCIC (European Com-
mittee on Infection Control) or EUCAST (European Committee on Antimicrobial Susceptibility Testing)
national representatives in Europe and Israel. Of 38 countries, 36 chose to participate in the survey. Se-
lective reporting of AST results was implemented in 11/36 countries (31%), was partially implemented
in 4/36 (11%) and was limited to local initiatives or was not adopted in 21/36 (58%). It was endorsed as
standard of care by health authorities in only three countries. The organisation of selective reporting was
everywhere discretionally managed by each laboratory, with a pronounced intra- and inter-country vari-
ability. The most frequent application was in uncomplicated community-acquired infections, particularly
urinary tract and skin and soft-tissue infections. The list of reported antibiotics ranged from a few first-
line options, to longer reports where only last-resort antibiotics were hidden. Several barriers to
implementation were reported, mainly lack of guidelines, poor system support, insufficient resources,
and lack of professionals’ capability. In conclusion, selective reporting of AST results is poorly imple-
mented in Europe and is applied with a huge heterogeneity of practices. Development of an international
framework, based on existing initiatives and identified barriers, could favour its dissemination as one
important element of antibiotic stewardship programmes.

© 2017 Elsevier BV. and International Society of Chemotherapy. All rights reserved.
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Erratum

Results from the Survey of Antibiotic Resistance (SOAR) 2014-16 in
Bulgaria, Romania, Serbia and Croatia

D. Torumkuney, M. Nica, I. Nistor, R Vatcheva-Dobrevska, V. Petrovic, A. Stoica, B. Hanicar, Dj. Antic
and |. Morrissey

JAntimicrob Chemother 2018; 73 Suppl 5:v2-13

In Table 1, the PK/PD breakpoint for moxifloxacin was incorrectly
stated as <2 mg/L and should have been <1 mg/L. The data ana-
lysis was conducted using the correct breakpoint value and there-
fore the results in this article are unaffected. The error in Table 1
has now been corrected.

The authors apologize for this error.

©The Author(s) 2018. Published by Oxford University Press on behalfofthe British Society for Antimicrobial Chemotherapy. All rights reserved.
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DIAGNOSTIC ACCURACY AND PREDICTIVE VALUE
OF SERUM FIBROBLAST GROWTH FACTOR 19 (FGF19)
AND TOTAL FREE FECAL BILE ACIDS AS BIOMARKERS
OF BILE ACID MALABSORPTION IN PATIENTS
WITH CHRONIC DIARRHEA: A PILOT STUDY

Ivan Lyutakov, Radislav Nakov, Borislav Vladimirov,
Ventsislav Nakov, Anastas Dimov**, Boyana Asenova®,
Milena Chetirska®, Rositsa Vatcheva-Dobrevska®*,
Diyana Kyoseva***, Nedelina Terzieva***, Plamen Penchev

(Submitted by Academician D. Damianov on October 2, 2018)

Abstract

Excessive amounts of bile acids (BA) entering the colon due to bile
acid malabsorption (BAM) cause chronic bile acid diarrhea (BAD). Fibroblast
growth factor 19 (FGF19) is the ileal hormone providing feedback inhibition of
BAs synthesis in the liver. Little is known about the mechanisms of BA dys-
regulation in patients with inflammatory bowel disease (IBD), irritable bowel
syndrome (IBS-D) and microscopic colitis (MC).

The aim of this study is to evaluate the diagnostic accuracy of serum levels
of FGF19, total free faecal bile acids (TFFBA) and faecal calprotectin (FC) in
patients with chronic diarrhoea.

In a prospective study we enrolled 40 adult patients with chronic diar-
rhea who underwent standard laboratory tests, colonoscopy, serum FGF19, FC,
TFFBA. Patients were divided into five groups: 14 patients with active IBD,
five patients with IBD in remission, five patients with IBD after surgery, 11 pa-
tients with IBS-D and five patients with MC. Fasting serum FGF19, TFFBA
were measured by ELISA test and FC by quantitative immunochromatographic
method.

DOI:10.7546 /CRABS.2020.12.16
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Serum Levels of Fibroblast Growth Factor 19 Correlate
with the Severity of Diarrhea and Independently from
Intestinal Inflammation in Patients with Inflammatory
Bowel Disease or Microscopic Colitis
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ABSTRACT

Background: In chronic diarrhea patients, massive over-reporting symptom-based criteria for functional bowel disorders are pitfalls.
There is currently no objective biomarker thatmay provide a correct correlation with the severity ofchronic diarrhea. To clarify the role of
fibroblastgrowth factor-19 (FGF-19) as a biomarkerofobjective measurements ofthe severity ofdiarrhea in comparison with a patient-
reported outcome, based on the Bristol Stool Form (BSF) Scale.

Methods: Consecutive 100 patients with chronic diarrhea underwent standard investigations with laboratory tests, fecal calprotectin
(FC), endoscopy with biopsies, and serum FGF-19. All patients and 14 healthy controls completed a diary recording, BSF, and stool
frequency.

Results: We found that irritable bowel syndrome with diarrhea (IBS-D) n = 21/23 (91%) reported a high number on BSF >6, compared
to patients with inflammatory bowel diseases (IBD) 56/77 (72%) with BSF> 6 (P = .011). FGF-19 median serum levels were significantly
lower in Microscopic colitis (0.010 pg/mL) and IBD patients (0.009 pg/mL) compare to IBS-D (266.9 pg/mL) and high levels in healthy
subjects (463 pg/mL) (P <.001). Strong inverse correlation o f FGF-19 with the stool frequency/day and stoolindex was found (r=-0.800,
P <.001;r=-0.739, P <.001), independently from disease activity (r = -0.718, P =.001;r = -0.792, P =.001).

Conclusion: Serum FGF-19 can become a new biomarker for evaluating the severity ofdiarrhea with objectively and independently from
intestinal inflammation. FC and FGF-19 are predictive biomarkers for the organic cause ofdiarrhea.

Keywords'’ Fibroblast growth factor-19, FGF-19, BAM, IBD, MC, IBS-D

INTRODUCTION

The reported prevalence of chronic diarrhea is 4-5% in
the Western population, which is a common disorder in
many conditions. The incidents vary a lot and depend on
the definition of diarrhea and reported by the patients. A
large number of other diseases may cause diarrhea that
is not related to the gastrointestinal tract.12 The stan-
dard definition of chronic diarrhea is > 3 loose stools per
day with a fecal weight > 200 g/day, lasting for at least
4 weeks.2The term 'Diarrhea' may be defined as stool fre-
quency, consistency, volume, or weight of the feces, but
this differs from patients reporting the number of stools
and often focuses around stool consistency.23The most
common causes of diarrhea are functional bowel disor-
ders, such as irritable bowel syndrome (IBS) and func-
tional diarrhea.4 However, from organic diseases with

chronic diarrhea, the most common causes are inflamma-
tory bowel disease (IBD), microscopic colitis (MC), and bile
acid diarrhea.1l4In chronic diarrhea patients, there is a sit-
uation of substantial over-reporting symptoms and more
often only symptom-based criteria, but these reports of
high number loss of stools per day can lead to exhausting
diagnostic procedures and broad differential diagnosis.56

The reporting precision of the correct number of stools
per day has been questioned by fecal water content
(FWC) measured on pooled feces by freeze-drying in
patients with chronic diarrhea with defined as >78%
water.17 The degree of dissatisfaction with stool con-
sistency correlated poorly with the FWC and Bristol
stool form (BSF) scale changes.78 The measure of fecal
weight is 'cumbersome,' and this test is not popular
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Establishment of the first stool bank in
an Eastern European country and the
first series of successful fecal microbiota
transplantations in Bulgaria
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Abstract. - oBJECTIVE: For safe implemen-
tation and broader application of fecal microbio-
ta transplantation (FMT), quality controlled stool
banking is a must. Establishing a stool bank is
a complex, time-consuming, and expensive pro-
cess, making it a real challenge in an Eastern
European country. We aimed to establish the
first stool bank in Eastern Europe - in Bulgaria.

SUBJECTS AND METHODS: A multidisci-
plinary team of gastroenterologists, microbiolo-
gists, infectionists, and geneticists was set up.
We used a questionnaire based on the First Eu-
ropean FMT Consensus in order to recruit pos-
sible stool donors. Laboratory blood and stool
tests were performed on all potential donors.

RESULTS: Between October 2018 and April
2019, 112 donor volunteers completed a ques-
tionnaire; 70 (62.5%) were excluded, mainly be-
cause of age above 50, an unhealthy BMI, and
risk behavior. Fourty-two (37.5%) donor can-
didates were invited for laboratory testing of
blood and feces, of which 12 (28.6%) passed this
screening. Of 12 donors, 4 (33%) failed at the fol-
lowing screening test, which is performed ev-
ery 3-6 months. Finally, 8 (7.14%) active donors
were enrolled. Ten successful FMTs were per-
formed on patients with recurrent Clostridium
difficile infection.

CONCLUSIONS: Even though we found ma-
ny healthy volunteers, only a low percentage
(7.14%) of them were suitable to become feces
donors. Establishing a stool bank in an Eastern
European country is essential for making FMT
safe and more popular as a treatment method,
finding further implementation and regulation
of FMT and supporting physicians offering this
treatment to their patients.

Key Words:
Stool bank, Microbiota, Fecal microbiota transplan-
tation, Donors.

Introduction

Clostridioides difficile infection (CDI) is the
main cause of antibiotic-associated gastrointes-
tinal disease inducing significant morbidity and
mortalityl The clinical answer to antibiotic treat-
ment of CDI is 80% in the first episode2and rap-
idly drops to only 30-40% in recurrent disease3.

Fecal microbiota transplantation (FMT) is an
extremely efficient treatment against recurrent
Clostridium difficile infection (rCDI)15 Guide-
lines now recommend FMT as atreatment choice
for both mild and severe recurrent CDI and re-
fractory CDI4. However, there is still inadequate
evidence to recommend FMT as a treatment for
the first episode of CDI4 FMT is increasingly
being used for other disorders, including irritable
bowel syndrome (IBS), inflammatory bowel dis-
ease (IBD), metabolic syndrome, and critically
ill patientsg7, but none of them emerged an evi-
dence-based recommendation to use FMT except
that in the context of research45 Several case
reports have demonstrated positive outcomes of
using FMT for treating septic shock and intrac-
table diarrhea in the intensive care unit (ICU)89

To ensure a safe, disseminated, and cost-ef-
fective implementation of FMT, stool banks that
produce ready-to-use donor feces suspensions
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ENnnaeMmonormyHo npoyyBaHe
Ha B3pWB, MPUUYUHEH O T
MHO>EeCTBEHO-PE3UCTEHTHMU
LiaMoBe Serratia morcescens B
HEOHaTO/NIOrTMYHO OTAeNeHne

P. BaueBa-lo6peBckal* , T. KameHoBa2, B. BoiiHoBal,
H. NaueBal, E TaweBa2, N. iBaHoBL E, flo6peBal,
V. TomoBa3. B. l'eHoBa4, N. MaeBab5

' HaumoHaneH PedepeHTeH ueHTbp no Bbu, HU3MB, Codwms
2 MuHMCTepcTBO Ha 3apaBeonassaHeTo, 3 18a CBAJAI, * CBAVA,B , Codms
s PUOKO3 CTcnuuHa

EPIDEMIOLOGICAL STUDY OF A MULTIDRUG-RESISTANT S. MARCESCENS OUT-
BREAK IN A NEONATAL UNIT

R. Vatcheva-Dobrevskal*, T. Kamenova2 V. Voynoval N. Gatcheval E
Tasheva2 |. Ivanovl E Dobreval I. Tomovo3 V. Genova4 |. Maeva5

1National Reference Centre for HAI, NCIPD, Sofia

2 Ministry of health, 3 1st Specialized hospital for active treatment in obstetrics
and gynaecology , Sofia, 4 Specialized hospital for active treatment in paediatric
diseases , Sofia, 5 SRIOKOZ

Summary. The nosocomial spread of ESBL producing 5. morcescens remains a sig-
nificant world-wide problem.This study investigates the epidemiology of a nosocomial
outbreak of ESBL producing S. morcescens in a neonatal unit.

Methods: A total of six infants were clinically studied. Three of them have experi-
enced various clinical symptoms, one died with meningitis and two were clinically
healthy. Six isolates S. morcescens were cultured from CSF (1), throat aspirate (3),
nasal swabs (2). Identification, antimicrobial susceptibility and tests for ESBL produc-
tion were performed by VITEK 2 (BioMerieux, France) and conventional methods. PCR
detection and sequencing analysis of CTX-M, SHV and TEM ESBL encoding genes was
performed. Molecular typing was carried out by using ERIC-PCR and REP-PCR. The
fragment analysis was carried out in a novel capillary electrophoresis instrument that
generates results within eight minutes.

Results: The antibiotic susceptibility testing revealed two types: five isolates were
multidrug resistant, susceptible only to fluoroquinolones and carbapenems and one
isolate was generally susceptible. Only CTX-M-3 ESBL gene was found among the five
MDR strains. The molecular typing grouped the isolates in two clusters: one contain-
ing the five identical MDR isolates and a second one including the unrelated suscep-
tible strain. The two methods applied generated concordant results.

Conclusions: This study is the first analyzed by methods of molecular epidemiology and
detection of resistance genes nosocomial S. morcescens outbreak in neonatology unit
in Bulgaria. The applied PCR typing systems ERIC-PCR and REP-PCR proved efficient
for discrimination of closely related as well as unrelated nosocomial isolates.

Hgh* hmumki umpekmtiu. Lp. I-Z - ZDOy
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be3onacHOCT Ha nmnauuveHTa

Patient safety

Nogxoan 3a npeBeHUMA U
KOHTPOJ1 Ha UHheKUumnAaTa npu
nauneHTn C Clostridium difficile
- acouuunpaHa 6osect

P, BayeBa

HaunoHaneH pedpepeHTeH LeHTbP no BBU, HLU3MBE - Codwms

Clostridium difficile e aHaepobeH 6akTepuu,
IWNPOKO pasnpocTpaHeH B nouyBata M uypeBHUA
TPpakKT Ha XWBOTHUTe. MukpoopraHuaMbsbT e pam-
nonoxuTteneH n obpasysa cnopu.

KAVMHWYHNAT cnekTbp Ha MHekyunnTe, nNpuyun-
HeHn o T C.diffirile o6xBawa cnyyante oT yMepeHo
n3paseHa guapusa, Hai-4ecTto HO30KOMMAaNHa, aHTu-
6MOTUK-CBbP3aHa, A0 TeXbK XuBoTosacTpawaBauy
nceBgomembpaHoleH konut [4]. 3abonsiBaHETO He
BuHarn e cBbp3aHO C npegxoxjalia aHTMoeunoTmu-
Ha Tepanusa. 3a HeroBoTO O3HayaBaHe ce W3Mons3-
Ba TepMWHBT Clostridium difficile — acouunpaHa
6onect (Clostridium difficile - associated disease,
CDAD). CwbliecTByBaT faHHM 3a 3ayecTsaBaHe Ha
cnydam o T CDAD, npupo6utun BobuiectsoTo, npu
nvua 6e3 gaHHM 3a npeapasnofioxeHve, Habnwjasa
ce ¥ yBennyaBaHe Ha cnyvyauTe cpef pasnvyHu XUBO-
TUHCKKM Bupgose [1, 2].

MpepaBaHeTo Ha C.difficileo T naunmeHT Ha naym-
eHT MOXe fa cTaBa NocpefCcTBOM KOHTAKT C pbLe-
Te Ha MeAWLMHCKUS nepcoHan wim KoHTaMuHupaHa
60nHMYHa cpega. BnusHueTo Ha mHdekuuute, npu-
uynHeHn o T C difficile Bbpxy CbBpeMEHHOTO 34paBeo-
nasBaHe e Cepno3HO, KaKTO MO OTHOLWeHWe Ha 3abo-
NAEeMOCT U CMBbPTHOCT, Taka U OTHOCHO Bucokute
pasxogn 3a nedyeHune [8]. IKOHOMUYECKNAT e ekT e
oueHeH Ha 5000-15 000 EUR Ha cnyuali B AHInsa 1
cboTBeTHO —1,1 mnpg USD roguwHo B CALLL.

OT 2003 r. ce cbobuUlaBa 3a 3ayecTsABaHe Ha
cnyyante ot CDAD B KaHaga n CAL, ¢ no-Texko
npoTMyaHe, NO-BMCOKA CMBbPTHOCT M MOBEYE YC/OX-

HeHusa [3,6]. Mpu TAX e ycTaHOBEH KaTOo NPUYUHU-
Ten sucokoBupyneHnteHn wam C. difficile, npogyum-
paw, no-Bucokn konuyectBa TOKCWUH, Pe3UCTEHTEeH
Ha XMHO/MIOHOBU MpenapaTun 1M oTHacsL, ce KbM onpe-
nenn PCR pu6oTtun 027, tokcuHoTmun lI n PFGE
NAP1 Tun [9]. Cnyyan Ha CDAD, NpUYMHEHM OT
TO3M HOB, BUCOKOBMpPYNeHTeH wam C. difficile PCR
pnéoTtun 027 ca pgoknagsaHum B Benrus, epmanus,
duHnaHguna, dpaduuna, Wpnangusa, Jliokcemoypr.
XonaHgusa, LWBenuapua n Ob6eanHeHoTo KpancTtso
(AHrnmna, Yenc n CesepHa VpnaHaws), gokasaHu ca,
Cbllo Taka n BABcTpusa, flaHusa, YHrapusi, Hopserus,
Monwa, Wcnanus n WoTtnanausa [10].

B3puBoBeTe 0T Ta3n MHGEKLMS ca MHOTO TPYAHMN
3a oBnagseBaHe. OnNnTbT 0T KaHaga nokasea, ye Bu3-
MOXHOCTUTE 3a ycnex ce yBennyasart, ako ce KOMOUHK-
paT MepKuTe 3a KOHTPON Ha MHpekuunTe ¢ ONTUMK-
3ypaHe NpeAnucBaHeTo Ha aHTuéuoTuum [5,7].

KAKBO MPEACTABJIABA C. DIFFICILE

- ACOUMNPAHATA BOJECT (CDAD) ?

ToBa ca 3abansBaHuna, B pe3ynTtaT Ha MHMeKUnA
c C. difficile:

- nceBgomembparoseH konut (PMC)

—TOKCUYEH MerakonoH

—nepdopaumsa Ha KonoHa

- cencuc

—cCnyyanm Ha CMbPT

OMPEAENEHVE 3A C/IYYAN HA CDAD
MoTBbpAaeH cnyyain Ha CDAD e nauueHT Ha Bb3pacT
2 1 noBeye roAuHW, 3a KOMTO mMoraT ga 6baart npu-
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AKTYOANHN ANATHOCTUNYHO-NEYEBHUMNPOBJ/TEMWA

noaxoanm 3A XAPAKTEPU3SWPAHE HA N3OJIATW CLOSTRIDIUM DIFFICILE
MOCPEACTBOM PCR-PUBOTUTTNPAHE

P. BaueBa-flo6pesckal E. lo6peBal V. NeaHoB] K. iBaHOBa2 M. MapwuHa?2 IM. MeTposl,
T. KaHTapgxues2 E.Kaiinbp2

APPROACHES FOR CHARACTERIZATION OF CLOSTRIDIUM DIFFICILE ISOLATES BY
PCR-RIBOTYPING METHOD

R.Vatcheva-Dobrevskal E. Dobreval, I. lvanovl K. Ivanova2 M. Marina2 P. Petrov2 T.
Kantardjiev2 E. Kuijper3

‘HaunoHaneH pecepeHTeH UeHTbp no BEW. -OTaen no mukpobuonorusa - HaunoHaneH LeHTbp Mo 3apasHu M NapasnuTHU
6onecTur M3, Cousi; YHUBEPCUTETCKA MEAULMUHCKM LEeHTbp - HaiigeH. XonaHaus

National Reference Centre for Healthcare Associated infections .JDepartment of Microbiology - National Centre of Infectious

and Parasitic Diseases. MH. Sofia, >Leiden University Medical Centre - The Netherlands

PE3IOME

Clostridium difficile ce cpelya kato npyuunHUTEN Ha
MHpeKLMKN, CBBbP3aHn C MEAULIMHCKOTO 06C/y)XBaHe B
uenusa ceAT Bapuauyunte ca OoT 6e3cMMNITOMHA
KOMIOHM3auma Ha 4dpeBHus TpakT go C. difficile
acoumunpaHa 6onect (CDAD - C. difficile Associated
Disease). YectoTtata Ha C. difficile nHdekymuTe,
BOAELM [0 CEePUO3HU MOPaKEHUS W NETa/INTET, ce
yBenuaBa npes nocsnegHvTe rognHn 1 B Bbarapus. B
HaCTOALLETO NpoyyBaHe ce NpeAcTaBAT NoAxoauTe 3a
XxapakTepusmpaHe Ha KMHU4YHU nsonatn C. difficile
nocpegctsom PCR-puboTunupaHe ¢ nocnegsalla
KkanunspHa resn-enektpochopesa B neproga Hoemspun
2008 r. - mapT 2010 r. ca mn3cnegsaHu 65 cpeueca.
nosyyeHy ot AeseT 60/HMLUM B pernoHa Ha rp.Codms
nrp.fNnosgue Ypes npunaraHe Ha KynTypesiHi MeToam
B 23% oT matepuanuTe ce gokassa C. difficile. 21.5%
ot wamoseTe C. difficile npoayumpar TOKCUHKU, KOUTO
ce fokasBaT BbB heuec yYpe3 UMyHOEH3UMEeH TecT,
NaeHTndimkaumaTa Ha WaMoBeTe e NoTBbpaeHa upes
oupeTsiBaHe Mo paM 1 naTekc-Ko-arnyTUHaUMOHeH
TecT. Cpef uscnegBaHuTe KMHUYHKM n3onatu C. difficile
c PCR-puboTunmpaHe ce ycTaHOBW, 4e Haii-yecTo
cpewaHuTe puboTunose ca: 017 (40%); 002 (13%);
014/020 (13%); 012 (7%); 046 (7%); 078 (7%) kaTo
npeo6nagasaw, e 017. B 3HaumTeneH 6poli oT
npeAcTaBeHNTe Clydaum ce ArarHocTuumpar prboTuno-

Be C. difficile, npegymHo acouumpaHn ¢ BLTpe6oHNY-
HU B3pMBOBE, KOWUTO B Gb/elle Morar Aa fosejat [0
CEep1o3HM NPo6/sieMn B CTpaHaTta.

Knouosu aymu: C, DIFFICILE; PCR-PUBOTUTNPA-
HE, PUBOTUMNOBE

SUMMARY

Clostridium difficile is recognized as an important
pathogen , connected to healthcare-associated infec-
tions worldwide. Asymptomatic colonization can occur
and C. difficile Associated Disease (CDAD). The inci-
dence of C. difficile infections increase in the recent
years in Bulgaria and can lead to serious outcomes
and dead. In this study are presented approaches for
characterization of C. difficile isolates by PCR-ribotyping
method based on capillary gel-electrophoresis. Sixty
five stool samples received from nine hospitals in So-
fia and Plovdiv regions have been investigated from
November 2008 to March 2010. 23% from samples
were positive for C. difficile with culture test In 21.5%
from investigated stools by enzyme-immunoassay
(EIA) was detected production of Toxin A and Toxin B
Identification of the strains C. difficile was confirmed
with Gram-staining and latex-co-aggutination test. We
distinguished several ribotypes among clinical isolates
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|_|pe,£I,CTaBI/ITerII/I Ha CEM.
Enterobacterioceae, NMPOAYLEHTU
Ha KapbaneHemMasun:. CbBpeMeHHa
3annaxa 3a epeKTnBHa
aHTI/IMI/IKp06Ha Tepannmns

P. BaueBa-o6peBcka*

HaunoHaneH pedepeHTeH LeHTbp no BBU, HU3MB - Codwmsa

CARBAPENEMASE-PRODUCING ENTEROBACTERIACEAE: A CURRANT THREAT FOR
THE EFFICIENT ANTIBACTERIAL TREATMENT

R. Vatcheva-Dobrevska*
Notional HAI Reference Centre, NCIPD - Sofia

Summary. Infections with carbapenem-resistant Enterobacteriaceae (CRE) or car-
bapenemase-producing Enterobacteriaceae are emerging worldwide as an important
cause of fatal patient outcome. Bacterial isolates producing these enzymes are capable
of hydrolysing a broad spectrum of p-lactams including the penicillins, cephalosporins,
carbapenems and monobactam. Carbapenem-resistant Klebsiella pneumoniae is the
species of CRE resistant to almost all available antimicrobial agents, causing infections
associated with high rates of morbidity and mortality, particularly among critically ill
persons, these with prolonged hospital stay and with invasive devices (e.g., ventila-
tors, central venous catheters). The recommendations are for strong infection con-
trol strategy, including managing all patients with CRE using contact precautions and

implementation of methods for detection of carbapenemase production.

Pe3ncTeHTHOCTTA KbM kap6aneHemu ce pas-

Kap6aneHemute (imipenem, meropenem) ca
aHTM6MoTMuM, KOUTO ca NpbLB n3bop 3a Tepanusa
Ha TeXKWN MHMEeKLUN, NPUYNHEHN O T npejcTaBuTe-
nm Ha cem. Enterobacteriaceae, npogyuvpanym wupo-
KOCNeKTbpHU p-naktama3n (ESBLs). MossaTta #u
pasnpocTpaHeHMeTo Ha Kap6aneHeM-pe3nCTeHT-
HU Enterobacteriaceae B rno6aneH mauw,ab e uskito-
YnTeNHO TpeBOXeH (akT, Tbi kaTo 3acTpawa-
Ba Bb3MOXHOCTUTE 3a aHTUMUKPOGHa Tepanus c

HaNMYHNTE aHTUGMOTULMN.

E mail: rdobrevskiegmail.com; r_dobrevski@ yahoo.com

42

6uBa No cnegHUTe MexaHusMu: mogudukauum Bbe
BbHWHO-MeM6paHHaTa NPponNyckANBOCT; yyacTue Ha
cuctemMute 3a ednykc;, xunepnpogykuyma Ha ATpC
p-naktamasu (uedanocnopuHasu) wam ESBLs; npo-
AYKUMS Ha cneynduyHn kap6aneHem-xuaponusnpanum
p-naktamasu (kap6anenemasu) [45].
Kap6anenemasute (KM) ca goknagBaHn € NOBU-
lweHa yecToTa npu cem. Enterobacteriaceae B
nocneAaHnute peceT rogMHn. OTKpUBaHETO Ha
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MonekynapHo-ennaeMmosiormMyHo
npoyysaHe Ha BbTPebO/THNYEH
B3pMB OT Pseudomonas
aeruginosa B A€TCKO
OHKOXeMaTOJIOTn4YHO oTAaesieHne

P. BaueBa-[obpeBckal, E Oob6peBal, V. VBaHoBl, b.
3axapueBa2, M. CnacoBaz- /. XaiigyLika2,

T. KaHTapaxuneB3

1 HaunoHaneH pedepeHTeH LeHTbP no B5U, HU3MB - Codus

2 YMBAN "CB. leopru" -
30Tpaen Mukpo6uonorusa, HU3MB - Codmsa

Mnosaus

MOLECULAR-EPIDEMIOLOGY INVESTIGATION OF PSEUDOMONAS AERUGINOSA
NOSOCOMIAL OUTBREAK IN AN ONCOHEMATOLOGICAL PEDIATRIC UNIT

R. Vatcheva-Dobrevskil, E. Dobreva\ I. Ivanovl, B. Zaharieva2, M. Spasova2,
I. Haydouchka2 T Kantardjiev3

1 National HAI Reference Centre , NCIPD - Sofia

2 UMBAL"St.George" - Plovdiv

3 Department of Microbiology, NCIPD - Sofia;

Summary. Objectives: Epidemiologic investigation of nosocomial outbreak in an orcohe-
mato!egical pediatric unit using molecular genotyping methods

Methods: During June to July 2009, six children hospitalized with acute lympho-
blastic leukemia were found experiencing similar symptoms for transient bacteremia
including fever and elevated body temperature. Blood cultures (5 cases) and culture
from intravenous catheter abscess (1 case) revealed . aruginosa to be involved in all
cases. Five isolates from blood cultures, ore from t.v. catheter sample and four from
hospital environment/solutions were further studied with respect to phenotypic and
genotypic characterization. Antibiotic resistance patterns were studied by conven-
tional methods and VITEK2 BioMerieux, France. Presence of genes encoding beta-
lactamases (VEB, OXA, PSE, PER.) and carbapenemases (IMP, VIM, SPM, GES, SIM,
GIM) was tested by PCR. Molecular typing was performed by MLVAG.

Results: All isolates from patients were found to be multiple resistant to antibiotics
including imipenem, meropenem, ceftazidime and piperacillin/tazobactam The iso-
lates from the hospital environment and solutions were mostly susceptible with one
exception. The molecular typing dearly revealed that all patient isolates represented
a single genotype that was also detected in one isolate from a hospital sink. This
isolate however had slightly different resistotype from the patient isolates (sensitive
to meropenem and piperacillin). The same bio genes (OXA-10 group and VEB-1) were
detected in the patient isolates and the isolate from sink. No carbapenemase genes
were detected suggesting non-enzyme mediated resistance mechanism.
Conclusions: The epidemiological and molecular typing data suggest that the out-
break might have occurred following contamination of the intravenous catheters with
a strain derived from the hospital environment.
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COMPARATIVE DATA ON PREVALENCE AND INCIDENCE OF THE INDICATOR
INFECTIONS IN SURGICAL AND INTENSIVE CARE UNITS OF MULTIPROFILE
HOSPITALS IN SOFIA REGION, 2007-2008

M. Bonssoval G. Donkovl* F. Tsvetkova\ V. Voynova-Geofgievo2,

R Vatcheva-Dobrevski2, V. Georgiev3

1 Regional Inspectorate of Public Health Protection and Control - Sofia Region,
2 Notional Centre of Infectious and Parasitic Diseases - Sofia,

3VsU “LKaravelov™Sofio

Summary. Prevalence studies of the indicator infections (unnary tract, surgical-site infec-
tions, bacteraemia and nosocomial pneumonia) were performed in surgical and intensive
care units in seven medium- and small-sized hospitals of Sofia region in 2007 - 2008.
Incidence data on the frequency of the same nosocomial infections and the same units
from the routine surveillance system were analyzed comparatively. The overall prevalence
observed in 116 patients in 2007 was 20.7% <95% confidence interval [CI95] 13.2-
28.1), and in 98 patients in 2008 was 15.3% (CI95, 8.1:22.5). Overall incidence was
much lower - 2.2% in 2007. and < 1.5% in 2008. Information about the risk factors.
ASA score and wound class, antimicrobial usage, etc, was gathered during the prevalence
studies. Results were used to increase the awareness of the medical personnel of noso-
comial infections/NIs, and in order to take measures to prevent these infections.

M3N0n3BaHeTO Ha npoy4dBaHUATa 3a 6onecTtHOCT

Ho3zokomuanHute uHgekummn (HA) B cBeToBeH  (cpe3oBu/MpeBaneHTHU MpoyuBaHns) 1 3a6019eMoCT
Mauab ca 3apaseH Mpo6/ieM CbC 3HAUNTENHN COUM-  [1,2]. ABTOPMTE C1 NOCTaBMXa 3a LN Aa M3rons-
aTHA W VKOHOMMYECKM MOCeAcTsuA. [BeTe cpef-  BaT W ABeTe CPeACTBa, KATO CPaBHAT AaHHUTE U
CTBa 3a CbOMpaHe Ha faHHW 3a Haazop Ha HA ca  HanpaBuxa oLeHKa Ha CUTyauumaTa B puckosm oTe-

"E-Tali: ngodeabv.bg

NeHvs Ha neyebHW 3aBefeHns Ha Codmiickv pervoH 3a
2007 » 2008 r. [o6pe M3BECTHO €, Ye OCHOBHaTa
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LETCKUTE BOJIECTWanepronorus, eHAOKPUHOMNOMMsSE 1 60M1ecT Ha 06MsiHaTa, KapAuosiorusl, HEBPOIOTUSI U NCUXUATPWS,
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NHPEKUMO3HW BOJIECTU « INFECTIOUS DISEASES

ABTOPCKW CTATUA

BBTPEBOJ/THNYHNTE NMHPEKLUWVWN B P. BBJ/ITAPUA, 1999-2011 I. - MbPBA YHACT
P. BaueBal M. Togoposal, P. dununosaz, T. KameHoBa2un . ViBaHoB1

IHauuoHaneH LEeHTHLP MO 3apasHu ¥ Napas3uTHu G6onecTu, 2MUHUCTEPCTBO Ha 34paBeonasBaHeTo

NOSOCOMIAL INFECTIONS IN BULGARIA, 1999-2011 - PART ONE
R. Vatcheval, M. Todorova?, R. Filipova2 T. Kamenova2and I. lvanov2

INational Center of infectious and Parasitic Disease, 2Ministry of Health

Pestome. BbTpe6onHuunuTe nHdekummn (BEN) npeactaBnasaT cepmoseH npo6siem 3a 061ecTBEHOTO 3apa-
BeonasBaHe, Tbil KaTO ce XapakTepusupaT € yAbJ/KeH G0O/HWYEH NPecToW, 3aTpPyAHEHO neyeHue nopaau
MHOXeCTBeHa Pe3NUCTEHTHOCT Ha MPUYNHUTENNTE, BUCOKA CMBPTHOCT, MOBULLIEHU pa3xoiu 3a N1e4ebHOTO
3aBefleHne, naumeHTnuTe U TexHnTe cemeiicTBa. O6MKHOBEHO 3acsArat KpUTUYHO 6OSTHW NauMeHTU, ¢ Hapy-
LWeH MMYHeH cTaTyc, 4YMeTo JieyeHne MOXe [a BK/I4YBa MHBA3VUBHU Npoueaypu Nam onepaTtuBHU NHTEPBEH-
uunun. NMpoy4ysaHeTo NpeAcTaBa aHa/ M3 B iBe YacTu Ha oduuynanHo pernctpupaHnte BB B cTpaHaTa upes
KoMmniTbpusupaHara cucrema (ANC-BBWN) B TeueHue Ha 13-roguweH nepuog (1999-2011 r.). Cuctemarta
paboTn c ABa BMAa nokasatennm - 3a yectoTa (3abonsemocT, npeusyncrieHa Ha 1000 manucaHm 60/HN B
Npoy4YBaHeTO), N OTHOCUTENEH AAN, T.e. CTPYKTypa no Buaose UHMEKUUN U MUKPOOHU npuymnHutenn. OT-
paseHa e nocnegHarta aktyanusauma ot 2011 r, oTHacsdwa ce A0 perncrpaums Ha NMHEBMOHUSA, CBbp3a-
Ha C n3KycTBeHa 6enogpo6bHa BeHTUMaUUSA, T.HAp. BEHTUAAUMOHHA NHeBMOHMA (BAT), n BKIOYBaHeTO Ha
OONBAHUTENHN OTAeNeHna cneumnanHa xmpyprusa. MbpBaTa yacT o6cbxpa obuwata CTpykTypa Ha BBEW B
cTpaHaTa n 3abonsiemocTTa Mo KaTteropuv 60/IHULM U OTAENIEHUA C aKUEeHT BBbPXY negnaTtpuyvyHu U peaHu-
MauMoHHKU oTAaeneHus. CpegHaTta 3abonsemocT e 10%o npu criegHata cTpyktypa: BAIM - 5%, nHdekumm Ha
XUPYPrnyHoto mMsActo (MXM) n 6enogpobHn (6POHXUT, BPOHXMONUT, MHEBMOHUSA, HECBbP3aHa C npoueaypa
Ha KOMaHAHO AuwaHe) - no 16-18%; yponHdekumn - 13-15%; cencuc - 4-5%, YpeBHU, KOXHU, NHDEKLNN
Ha CeTUBHUTE opraHn, MHTpaabAoOMUHa/IHN U MHpEKUUN Ha CbpAeYvYHO-CbAoBaTa cuctema - no 2%; eHpo-
MeTpUT U APYTN TMHEKONOTUYHM - 1%; MacTuT npu poaunkn - 0,1%. MUKPOBUONTOTMUYHO AMarHoCcTuLmMpaHmn
ca 50-60% OT uHdekunnte 1 B40-50% - CO0OPHO HEMOTBBLPAEHN MUKPOOBUOOTMYHO U Henm3cneasaHn. Hali-
yectu npuumHuTenn ca E. eoli n S. aureus (1/3 OoT UHMeKUNNTE) N peauLa OMOPTIOHUCTUYHU GakTepun,
M3BECTHU C MHOXECTBEHa Pe3nCTEeHTHOCT KbM aHTubakTepunanHu cpeactea: Klebsiella spp., Pseudomonas
spp., Acinetobacter spp. n gp. YectoTtata Ha NHMPEKLNNTE € B HUCKN rpaHuum - Hanpumep 6en1o4pooHu -
negnaTtpuyHu otaeneHusa - 0o 3%; VAP/6enoapo6bHn nHgekumn - peaHumauyunsa (OAPWM) 15/19%, UHTEH-
3uBHa Tepanua (OUT) 5/8%; ypouHdekunn - peaHnumaums, yponorusa - 13%; MHPEKLUN Ha XUPYPITUYHOTO
MSICTO - n3rapaHmsa - 38%, rHOHO-ceNTUYHa XMpyprusa - 23%, cbaoBa xupyprusa - 11%; cencuc - msraps-
HUA - 22%, OAPUN - 8%, kapamoxupyprusa - 6%, OUNT - 5%.

Kno4oBy AyMN: BbTPe6OMHUYHN UHEKLMN, aBTOMATU3MpaHa WH(OPMaLMOHHA CUCTEMA, BEHTUMNALUOH-
Ha MHeBMOHUWs, 6en104p06HN UHEKLNN, UHPEKUUN HAa XUPYPIUYHOTO MSICTO, YPOUHEKL MK, Cencuc, otTae-
NleHUs No aHecTe3nosiorus, peaHuMauns U MHTEH3UBHO NleyeHne, oTAeNeHNUs 3a UHTEH3UBHA Tepanus

Summary. Nosocomial infections (NI) represent a serious public health problem because they are
characterized by a prolonged hospital stay, difficult treatment due to the multidrug resistance of etiological
agents, high mortality, and increased costs for hospital, patients and their families. Usually they affect
critically ill patients, with impaired immunity, whose treatment may require invasive procedures or operation.
The study presents an analysis in two parts of the officially registered NI in the country by the computerized
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Efficacy of Local Lactobacillus Casei Var Rhamnosus
Doderlein Monotherapy for Bacterial Vaginosis
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Abstract

Introduction: The objective of this study was to establish the efficacy of local probiotic monotherapy for the
treatment of bacterial vaginosis.

Method: A total of 141 women with bacterial vaginosis, randomized into two groups, were examined. In the first
group, 85 women were treated with local probiotic medicine (QD for 10 days) containing Lactobacillus casei var
rhamnosus Doderlein (Lcr35®). In the second group, 56 patients received the same local probiotic treatment as
those in the first group, in addition to treatment with an oral administration of metronidazol (500 mg tablet BID
for 7 days). The efficacy of the monotherapeutic scheme was evaluated by comparing the number of clinical
complaints and the results of clinical examinations and microbiological tests in the two groups.

Results: One month after the probiotic monotherapy in the first group, the clinical efficacy was 47.1% and the
microbiological efficacy was 41.1%. The combined treatment in the second group was more efficacious (clinical

efficacy: 89.3%; microbiological efficacy: 76.7%).
Conclusion: Our results indicate that local

probiotic

monotherapy is less effective than combined

metronidazole/probiotic scheme for the treatment of bacterial vaginosis.

Keywords: Lactobacilli, monotherapy, probiotic, vaginal flora

Introduction

The wuse of probiotics to restore and
maintain normal vaginal flora represents a
promising alternative  or  addition to
conventional therapy for the treatment of
bacterial vaginosis (BV) (1, 2, 3). Probiotics
can be used independently or in addition to
the primary therapy for BV and clinical trials
have been conducted for both monotherapy
and combined therapy (1, 2, 3). These studies
administered specific strains of lactobacilli
orally or locally and tracked their ability
to colonize the vagina of patients with
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symptomatic and asymptomatic BV. The ability
of the strains to reduce the colonization
and symptoms of pathogens was also
assessed. The results of these studies indicate
that the use of probiotics in treatment of BV
is a promising alternative to conventional
therapy (1, 2, 3).

The aim of our study was to establish the
clinical and microbiological efficacy of local
probiotic Lactobacillus casei var rhamnosus
Doderlein monotherapy of BV and its effect on
the vaginal flora.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License which
permits unrestricted non-commercial use,
distribution, and reproduction in any area,
provided original work isproperly cited.
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A standardised methodology for a combined point
prevalence survey (PPS) on healthcare-associated
infections (HAIs) and antimicrobial use in European
acute care hospitals developed by the European Centre
for Disease Prevention and Control was piloted across
Europe. Variables were collected at national, hospital
and patient level in 66 hospitals from 23 countries. A
patient-based and a unit-based protocol were avail-
able. Feasibility was assessed via national and hos-
pital questionnaires. Of 19,888 surveyed patients,
7.1% had an HAI and 34.6% were receiving at least one
antimicrobial agent. Prevalence results were highest
in intensive care units, with 28.1% patients with HAI,
and 61.4% patients with antimicrobial use. Pneumonia
and other lower respiratory tract infections (2.0%
of patients; 95% confidence interval (Cl): 1.8-2.2%)
represented the most common type (25.7%) of HAIL
Surgical prophylaxis was the indication for 17.3% of
used antimicrobials and exceeded one day in 60.7% of
cases. Risk factors in the patient-based protocol were
provided for 98% or more of the included patients and
all were independently associated with both pres-
ence of HAI and receiving an antimicrobial agent. The
patient-based protocol required more work than the
unit-based protocol, but allowed collecting detailed
data and analysis of risk factors for HAl and antimicro-
bial use.

Introduction

Healthcare-associated infections (HAIs) and antimi-
crobial resistance are well known major public health
threats. The European Centre for Disease Prevention
and Control (ECDC) proposed in 2008 that the total
burden of HAIs should be measured regularly and in a
standardised manner throughout the European Union

Article submitted on 15 May 2012 / published on 15 November 2012

(EVU) [1]. The initial steps towards standardisation of
surveillance of HAls in Europe had been carried out
on surgical site infections and infections in intensive
care units by the ‘Hospitals in Europe Link for Infection
Control through Surveillance (HELICS)' project, from
2000 to 2003 [2-6].

Subsequently, HELICS implemented standardised sur-
veillance of HAIs in 2004 and 2005, and later as part
of the ‘Improving Patient Safety in Europe (IPSE)’ net-
work from 2005 to 2008 [7] which was transferred to
ECDC in July 2008. Continuous surveillance, especially
prospective active surveillance, is the gold standard
[8]. However, repeated point prevalence surveys (PPSs)
represent a more feasible alternative for hospital-wide
surveillance of all HAIs, while still allowing the estima-
tion of disease burden by HAIs in acute hospitals, and
helping to prioritise areas requiring interventions [9].
Based on a review of 30 national or multicentre PPSs
in 19 countries that had been carried out between 1996
and 2007 and included a total of 837,450 patients,
ECDC estimated in 2008 the prevalence of HAIs in EU
acute care hospitals to be on average of 7.1% [1].

However, major methodological differences between
these PPSs made comparison between countries
impossible [1,10-13]. When coordination of the IPSE
network was transferred to ECDC in July 2008, ECDC
recommended that surveillance in the EU should
include all types of HAIs. Subsequently, the ECDC pre-
pared a protocol for a PPS of HAIs in acute care hospi-
tals, which was finalised in March 2011 [14].

Although most antimicrobials are prescribed in the
community [15], the selective pressure they exert is
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Europe is aging. The percentage of the population in the
European Union (EU) aged 65 years and over increased
from 9.6% in 1960 to 16.0% in 2010, and is projected to
increase to 29.3% (152.6 million) in 2060 [1,2]. The pop-
ulation aged 80 years and over is projected to increase
from 16.8 million (4.1%) in 2010 to 43.3 million (11.5%)
in 2060, almost as many as the expected percentage
of children (0-14 years, 15%) in 2060 [2,3]. At the same
time, healthcare systems are striving for cost optimi-
sation, which results, among other things, in shorter
hospital stays and early discharge. These two factors
combined have led to a rapid rise in the demand for
nursing homes and other social and healthcare services
for the elderly such as long-term care facilities (LTCFs),
residential homes and home care. The Organisation
for Economic Co-operation and Development (OECD)
estimated that across OECD countries (these include
22 countries of the EU and European Economic Area
(EEA)), about 12% of the population aged 65 years and
older received some form of long-term care service
in 2009 , either at home (64.5% of the services) or in
institutions (35.5%) [3]. Based on these figures, the
European Centre for Disease Prevention and Control
(ECDC) estimates the number of residents in LTCFs in
the EU at approximately 3.7 million in 2010, a number
that will certainly increase in the coming decades.

Because of age-related dysfunctions of the immune
system and physiological changes, the elderly are
more sensitive to infection and therefore predisposed
to the most frequent infections occurring in nursing
homes: urinary tract infections, pneumonia, skin and
soft tissue infections and gastro-intestinal infections,
in particular those for which previous antibiotic use
is a risk factor, such as Clostridium difficile infection
[4]. Healthcare-associated infections in LTCFs are also
associated with severe consequences including debili-
tation, hospital admission and sometimes death [5].
Because of the ageing population, the frequent transfer
of patients from LTCFs to hospitals and back to LTCFs,
the increasing prevalence of multidrug-resistant micro-
organisms such as meticillin-resistant Staphylococcus
aureus (MRSA), extended-spectrum beta-lactamase
(ESBL)-producing Enterobacteriaceae and vancomy-
cin-resistant Enterococcus spp. (VRE), and the low

Article submitted on 30 August 2012 / published on 30 August 2012

availability of infection control resources in these
facilities [6,7], prevention and control of healthcare-
associated infections in European LTCFs is becoming
an increasing challenge.

The number of patients acquiring a healthcare-associ-
ated infection in acute care hospitals in the EU has pre-
viously been estimated at 4.1 million each year [6], but
there is no similar estimate for LTCFS. Facing the lack
of EU-wide data on healthcare-associated infections
in LTCFs, ECDC provided funding for the Healthcare
Associated infections in Long-Term care facilities
(HALT) project from December 2008 to May 2011.

The project’s aims were to support prevention of
healthcare-associated-infections and antimicrobial
resistance in European LTCFs and to provide a tool for
the assessment of the prevalence of healthcare-asso-
ciated infections, antimicrobial use as well as perfor-
mance indicators for infection prevention and control
practices and antimicrobial stewardship in LTCFs. A
methodology for repeated point prevalence surveys
tailored to the LTCF/nursing home setting was devel-
oped by HALT and implemented in a Europe-wide net-
work of LTCFs.

The HALT project estimated that there were at least
62,000 LTCFs in the EU in 2010, with a capacity of
approximately 3.1 million beds, 58% of which were
located in general nursing homes (residents needing
24-hour medical or highly skilled nursing supervision),
32% in residential homes (residents needing 24-hour
supervision of daily activities) and 10% in mixed facili-
ties. Even though these figures are probably an under-
estimate because of the difficulty to collect precise
data in several countries, in particular on privately
owned LTCFs, the estimated number of long-term care
beds was of the same order of magnitude as the above-
mentioned estimate of residents in European LTCFs.

After a pilot survey in 2009 [8], a first EU-wide
point prevalence survey was performed from May
to September 2010, including a total of 64,007 resi-
dents surveyed in 722 LTCFs in 25 countries (Austria,
Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,

1
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We present a pilot validation study performed on 10
European Union (EU) Member States, of a point preva-
lence survey (PPS) of healthcare-associated infections
(HAIs) and antimicrobial use in Europe in 2011 involv-
ing 29 EU/European Economic Area (EEA) countries
and Croatia. A total of 20 acute hospitals and 1,950
patient records were included in the pilot study, which
consisted of validation and inter-rater reliability (IRR)
testing using an in-hospital observation approach. In
the validation, a sensitivity of 83% (95% confidence
interval (Cl): 79-87%) and a specificity of 98% (95%
Cl: 98-99% ) were found for HAIs. The level of agree-
ment between the primary PPS and validation results
were very good for HAIs overall (Cohen’s Kappa (k):
0.81) and across all the types of HAIs (range: 0.83 for
bloodstream infections to 1.00 for lower respiratory
tract infections). Antimicrobial use had a sensitivity
of 94% (95% CI: 93-95% ) and specificity of 97% (95%
Cl: 96-98% ) with a very good level of agreement (k:
0.91). Agreement on other demographic items ranged
from moderate to very good (k: 0.57-0.95): age (k:
0.95), sex (k: 0.93), specialty of physician (k: 0.87)
and McCabe score (k: 0.57). IRR showed a very good
level of agreement (k: 0.92) for both the presence of
HAIs and antimicrobial use. This pilot study suggested
valid and reliable reporting of HAIs and antimicrobial
use in the PPS dataset. The lower level of sensitivity
with respect to reporting of HAIs reinforces the impor-
tance of training data collectors and including valida-
tion studies as part of a PPS in order for the burden of
HAls to be better estimated.

Article submitted on 03 July 2014 / published on 26 February 2015

Introduction

In 2011, the European Centre for Disease Prevention
and Control (ECDC) initiated the first European point
prevalence survey (PPS) of HAIs and antimicrobial use
in acute care hospitals [1] involving 29 European Union
(EU)/ European Economic Area (EEA) countries and
Croatia. The objective was to estimate the total burden
(prevalence) of HAIs and antimicrobial use in European
acute care hospitals.

A pilot validation study was undertaken in the first
phase of this PPS in 2011 with two major objectives:
(i) to test the sensitivity and specificity of reporting
HAls and antimicrobial use and the level of agree-
ment between primary and validation data collectors,
whereby this constituted the validation component of
the study; (ii) to test the inter-rater reliability (IRR) of
hospital data collectors across Europe.

This paper focuses on the aggregated results for sev-
eral EU Member States of this pilot validation study.
Ten EU Member States took part in the validation com-
ponent (Bulgaria, Finland, Germany, Hungary, Italy,
Latvia, Lithuania, Poland, Spain, United Kingdom)
and eight of these countries in the IRR component
(Bulgaria, Finland, Germany, lItaly, Lithuania, Poland,
Spain, United Kingdom).

Method

The sample size for the pilot study was calculated to
produce validation results overall for the European
PPS rather than at individual country specific level. A
pilot ECDC PPS had indicated a prevalence of 7.1% and
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Clostridium difficile infection (CDI) remains poorly con-
trolled in many European countries, of which several
have not yet implemented national CDI surveillance.
In 2013, experts from the European CDI Surveillance
Network project and from the European Centre for
Disease Prevention and Control developed a protocol
with three options of CDI surveillance for acute care
hospitals: a ‘minimal’ option (aggregated hospital
data), a ‘light’ option (including patient data for CDI
cases) and an ‘enhanced’ option (including microbio-
logical data on the first 10 CDI episodes per hospital).
A total of 37 hospitals in 14 European countries tested
these options for a three-month period (between 13
May and 1 November 2013). All 37 hospitals success-
fully completed the minimal surveillance option (for
1,152 patients). Clinical data were submitted for 94%
(1,078/1,152) of the patients in the light option; informa-
tion on CDI origin and outcome was complete for 94%
(1,016/1,078) and 98% (294/300) of the patients in the
light and enhanced options, respectively. The workload
of the options was 1.1, 2.0 and 3.0 person-days per
10,000 hospital discharges, respectively. Enhanced

surveillance was tested and was successful in 32 of the
hospitals, showing that C. difficile PCR ribotype 027
was predominant (30% (79/267)). This study showed
that standardised multicountry surveillance, with the
option of integrating clinical and molecular data, is a
feasible strategy for monitoring CDI in Europe.

Introduction

After recognition of European outbreaks of Clostridium
difficile infections (CDIs) associated with the emer-
gence of PCR ribotype 027/NAP1 in 2005, CDI sur-
veillance at country level was encouraged by the
European Centre for Disease Prevention and Control
(ECDC) [1]. In 2008, an ECDC-supported European CDI
survey (ECDIS) identified large intercountry variations
in incidence rates and distribution of prevalent PCR
ribotypes, with the outbreak-related PCR ribotype 027
being detected in 5% (range: 0-26) of the character-
ised isolates [2]. The surveillance period was limited to
one month and the representation of European hospi-
tals was incomplete; however, this has been the only
European (comprising European Union (EU)/European
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Background

ABSTRACT

Background: The increasing incidence of Clostridium difficile infections (CDI) in healthcare settings in
Europe since 2003 has affected both patients and healthcare systems. The implementation of effective
CDI surveillance is key to enable monitoring of the occurrence and spread of C.difficile in healthcare and
the timely detection of outbreaks.
Aims: The aim of this review is to provide a summary of key components of effective CDI surveillance
and to provide some practical recommendations. We also summarize the recentand current national CDI
surveillance activities, to illustrate strengths and weaknesses of CDI surveillance in Europe.
Sources: For the definition of key components of CDI surveillance, we consulted the current European
Society of Clinical Microbiology and Infectious Diseases (ESCMID) CDI-related guidance documents and
the European Centre for Disease Prevention and Control (ECDC) protocol for CDI surveillance in acute
care hospitals. To summarize the recent and current national CDI surveillance activities, we discussed
international multicentre CDI surveillance studies performed in 2005—13. In 2017, we also performed a
new survey of existing CDI surveillance systems in 33 European countries.
Content: Key components for CDI surveillance are appropriate case definitions of CDI, standardized CDI
diagnostics, agreement on CDI case origin definition, and the presentation of CDI rates with well-defined
numerators and denominators. Incorporation of microbiological data is required to provide information
on prevailing PCR ribotypes and antimicrobial susceptibility to first-line CDI treatment drugs. In 2017, 20
European countries had a national CDI surveillance system and 21 countries participated in ECDC-
coordinated CDI surveillance. Since 2014, the number of centres with capacity for C. difficile typing has
increased to 35 reference or central laboratories in 26 European countries.
Implications: Incidence rates of CDI, obtained from a standardized CDI surveillance system, can be used
as an important quality indicator of healthcare at hospital as well as country level. M. Krutova, Clin
Microbiol Infect 2018;24:469
© 2017 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.

manifestations ranging from mild diarrhoea to life-threatening con-
ditions. The most important modifiable risk factor for CDI is previous

Clostridium difficile, recently reclassified as Clostridioides difficile, is
a Gram-positive spore-forming ubiquitous bacterium [1]. Toxigenic
strains can cause C difficile infection (CDI) with diverse clinical

* Corresponding author. M. Krutova, Department of Medical Microbiology, 2nd
Faculty of Medicine, Charles University in Prague and Motol University Hospital, V
Uvalu 84,150 06 Prague 5, Czech Republic.
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antibiotic treatment [2]. European data on CDI epidemiology in acute
healthcare derive from a few limited studies with significant differ-
ences in their study design and number of participating healthcare
facilities [3—7]. In response to an increased CDI incidence and spread
of epidemic C difficile strains belonging to ribotype (RT) 027 in
Europe since 2003 [2—4], the European Society of Clinical Microbi-
ology and Infectious Diseases (ESCMID) published guidance docu-
ments for CDI diagnostics, treatment and infection control [8—10].

1198-743X/© 2017 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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ABSTRACT

Objective The main objective of the study was to
investigate major differences among European countries
in implementing infection prevention and control (IPC)
measures and reasons for reduced compliance.

Design An online survey including experts in IPC and a
gap analysis were conducted to identify major limitations
in implementing IPC guidelines.

Setting Europe.

Main outcome measures Four areas were targeted:

(1) healthcare structure, (2) finances, (3) culture and (4)
education and awareness. Perceived compliance to IPC
measures was classified as low (<50%), medium (50% to
80%) and high (>80%). Countries were classified in three
regions: North-Western Europe (NWE), Eastern Europe (EE)
and Southern Europe (SE).

results In total, 482 respondents from 34 out of 44
(77.3%) European countries participated. Respondents
reported availability of national guidelines to control
multidrug-resistant Gram-negatives (MDR-GN) in

20 countries (58.0%). According to participants,
compliance with IPC measures ranged from

17.8% (screening at discharge) to 96.0% (contact
precautions). Overall, three areas were identified

as critical for the compliance rate: (1) number of
infection control staff, (2) IPC dedicated educational
programmes and (3) number of clinical staff.

Analysis of reasons for low compliance showed high
heterogeneity among countries: participants from NWE
and SE deemed the lack of educational programmes
as the most important, while those from EE considered
structural reasons, such as insufficient single bed
rooms or lacking materials for isolation, as main
contributors to the low compliance.

Conclusions Although national guidelines to reduce the
spread of MDR-GN are reported in the majority of the
European countries, low compliance with IPC measures
was commonly reported. Reasons for the low compliance
are multifactorial and vary from region to region. Cross-
country actions to reduce the spread of MDR-GN have to
consider structural and cultural differences in countries.
Locally calibrated interventions may be fruitful in the
future.

strengths and limitations of this study

» By summarising the opinions of almost 500 experts,
covering ~75% of all European countries, this anal-
ysis on the implementation of infection prevention
and control (IPC) measures is the most comprehen-
sive in Europe, even though some countries were
over-represented.

» Combining open online survey, direct emailing and
offering an open booth for attendees at the European
Congress of Clinical Microbiology and Infectious
Diseases conference, this study summarises the
opinion of a large range of professionals in the field.

» The length of the survey may have been perceived
as an obstacle by IPC professionals, and thus, de-

creased response rate potentially leading to a bias.

background

The global increase of healthcare-associated
infections (HAI) presents a growing concern
in healthcare worldwide. According to the
European Centre for Disease Prevention
and Control (ECDC), the annual number
of HAI exceeds 2.6 million and produces the
highest estimated amount of disability-adjust-
ed-life-years, surpassing all other reported
communicable diseases in the European
Union and European Economic Area.1Multi-
drug-resistant Gram-negative (MDR-GN)
bacteria have become increasingly common
as a cause for HAI, such as central line-as-
sociated bloodstream infections, wound or
surgical site infections and catheter-asso-
ciated urinary tract infections.2 3 The US
National Healthcare Safety Network identi-
fied Gram-negative bacteria as the cause of
more than 30% of HAI overall, with almost
70% of all infections due to Gram-negatives
occurring in the intensive care setting.4These
infections significantly increase the risk of
short- and long-term mortality and hospital
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Abstract

IMPORTANCE Carriage of Staphylococcus aureus is associated with Saureus infection. However,
associations between Saureus carriage and the development of Saureus intensive care unit (ICU)
pneumonia (SAIP) have not been quantified accurately, and interpretation of available data is
hampered because of variations in definitions.

OBJECTIVE To quantify associations of patient-related and contextual factors, including Saureus
colonization status, with the occurrence of SAP.

DESIGN, SETTING, AND PARTICIPANTS This cohort study was conducted in ICUs of 30 hospitals in
11 European countries, geographically spread across 4 regions. Among patients with an anticipated
length of stay 48 hours or longer who were undergoing mechanical ventilation at ICU admission, S
aureus colonization was ascertained in the nose and lower respiratory tract. From this group, S
aureus-colonized and noncolonized patients were enrolled into the study cohort in a 1ratio. Data
analysis was performed from May to November 2019.

MAIN OUTCOMES AND MEASURES SAIPwas defined as any pneumonia duringthe ICU stay
developing 48 hours or more after ICU admission with Saureus isolated from lower respiratory tract
specimens or blood samples. The incidence of SAIP was derived in the study cohort and estimated
on the weighted incidence calculation for the originating overarching population, while taking
competing events into account. Weighted risk factor analysis was performed using Cox multivariable
regression.

RESULTS The study cohort consisted of 1933 patients (mean [SD] age, 62.0 [16.0] years); 1252
patients (64.8%) were men, and 950 patients (49.1%) were Saureus carriers at ICU admission. In all,
304 patients (15.7%) developed ICU-acquired pneumonia, of whom 131 patients (6.8%) had SAIP.
Weighted SAIP incidences were 117 events per 1000 patient-days inthe ICUfor Saureus-colonized
patients and 2.9 events per 1000 patient-days in the ICU for noncolonized patients (overall
incidence, 4.9 events per 1000 patient-days inthe ICU). The only factor independently associated
with SAIPwas Saureus colonization status at ICU admission (cause-specific hazard ratio, 3.6; 95% d,
2.2-6.0; P <.001). There were marked regional differences in SAIP incidence and cause-specific
hazard ratios for colonization status.

CONCLUSIONS AND RELEVANCE SAIP incidence was 4.9 events per 1000 ICU patient-days for
patients undergoing mechanical ventilation at ICU admission (or shortly thereafter). The daily risk of
SAIPwas 3.6 times higher in patients colonized with Saureus at ICU admission compared with
noncolonized patients.

JAMA Network Open. 2020;3(9):e2012741. d0i:10.100V/jamanetworkopen.2020.12741

fi Open Access. This isan open access article distributed undertheterms oftheCC-BY License.
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Key Points

Question What is the incidence density
of Staphylococcus aureus intensive care
unit pneumonia (SAIP) in Europe, and
which factors are associated with the

risk of SAIP?

Findings In this cohort study of 1933
participants, the weighted incidence
density of SAIP was 4.9 events per 1000
intensive care unit patient-days, and S
aureus colonization was the only factor

independently associated with SAIP.

Meaning These findings suggest that
SAIP incidence may be higher than
initially perceived, and future
interventions to prevent SAIP should
focus on patients colonized with S

aureusto achieve a higher efficacy.
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Abstract

Background Immune suppression has been implicated in the occurrence of pneumonia in critically ill patients.

We tested the hypothesis that Intensive Care Unit (ICU)-acquired pneumonia is associated with broad host immune
aberrations in the trajectory to pneumonia, encompassing inflammatory, endothelial and coagulation responses. We
compared plasma protein biomarkers reflecting the systemic host response in critically ill patients who acquire a new
pneumonia (cases) with those who do not (controls).

Methods We performed a nested case-control study in patients undergoing mechanical ventilation at ICU admis-
sion with an expected stay of at least 48 h enrolled in 30 hospitals in 11 European countries. Nineteen host response
biomarkers reflective of key pathophysiological domains were measured in plasma obtained on study inclusion

and day 7, and—in cases— on the day of pneumonia diagnosis.

Results Of 1997 patients, 316 developed pneumonia (15.8%) and 1681 did not (84.2%). Plasma protein biomarker
analyses, performed in cases and a randomly selected subgroup of controls (1:2 ratio to cases, n = 632), demonstrated
considerable variation across time points and patient groups. Yet, cases showed biomarker concentrations sugges-
tive of enhanced inflammation and a more disturbed endothelial barrier function, both at study enrollment (median
2 days after ICU admission) and in the path to pneumonia diagnosis (median 5 days after ICU admission). Baseline
host response biomarker aberrations were most profound in patients who developed pneumonia either shortly

(<5 days, n = 105) or late (> 10 days, n = 68) after ICU admission.

Conclusions Critically ill patients who develop an ICU-acquired pneumonia, compared with those who do not,
display alterations in plasma protein biomarker concentrations indicative of stronger proinflammatory, procoagulant
and (injurious) endothelial cell responses.

Trial registration: ClinicalTrials.gov Identifier: NCT02413242, posted April 9th, 2015.
Keywords Ciritical care, Respiratory tract infections, Biomarkers
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