AKAD EMIJA MEDICINSKIH ZNANOSTI HRVATSKE
KOLEGIJ JAVNOG ZDRAVSTVA, ODBOR ZA PRALENJE
NA ANTIBIOTIKE U REPUBLICI HRVATSKOJ
CROATIAN ACADEMY OF MEDICAL SCIENCES
PUBLIC HEALTH COLLEGIUM, COMMITTEE FOR ANTIBIOTIC RESISTANCE
SURVEILLANCEN CROATIA

KLI NI KA ZA | NFEKTI VNE BOLESTI ADR. F. N
REFERENTNI CENTAR ZA PRALENJE REZI STENCI JE
MINISTARSTVA ZDRAVLJA
UNI VERSITY HOSPI TAL FOR I NFECTI OUS DI SEASE:
REFERENCE CENTER FOR ANTIBIOTIC RESISTENSURVEILLANCE, CROATIAN
MINISTRY OF HEALTH

Osjetljivost i rezistencija
bakterija na antibiotike
u Republici Hrvatskoj
u 2013g.

|l zdaval
Akademija medicinskih znanosti Hrvatske

Antibiotic resistance
in Croatia, 2013

Published by
The Croatan Academy of Medical Sciences



AUTORI / AUTHORS

me d .

Prof dr. sc. Arjana Tambil Andragevil,
Pri m. dr . scC. T,era,TambiI, dr .
Prim. Ve r-Jaa rKkaa vail li ,nidr . me d .

Marina Payerl Pal, dr. med.
Doc.dr. sc. Suzana Bukovski, dned.
lvaBui | ,med.r .
Silvijaneoprek, dr.

UREDNICI / EDITORS

Prof. dr.scAr j ana Tambil Andragevil, dr.

Prim. dr. sc. Tera Tambiil, dr.
Izdavatelj / Publisher

Akademija medicinskih znanosti Hrvatske
The Croatian Academy of Medical Sciences

Kompjutorska obrada teksta /Computer typesetting
Jasminka Blaha
Sandra Lucil, dipl. ing. MLD

Tisak / Printed by
INTERGRAF -BI

Zagreb, 204

ISSN 18461654

Za izdavanje ove monografije zahvaljujemo na potpori Ministarstvu zdravlja Republizieski
We thank the Croatian Ministry of Health for supporting the publication of this monograph

me d .
me d .



Ll anovi Odbora za pralenje rezistenciije

Members of the Croatian committee for antibiotic resistance surveillance

Prof.dr.scAjana Tambi | ,dkmdd(peedsgdnicdpresident
Marina Payerl Pal, dr. med. (tajnica gecretary
Dr.scVal er i j a,drSmed(predstavhik Ministarstva zdravljaMinistry of health delegaje
Prof.dr.scMaj a Abr admmédi ni |
S a @aranjec, dr. med.
Prim. dr. scDanijela Bejuk, dr. med. ]
Prim.mr.scLj i | j ana Bdemedca Radi |l
I van Qi mpedi §
Il rena Fran,ddmell. Kuki na
Sonja Hejtmanek, dr. med.
Dr.scBl agenka Hneaj ak, dr .
Prim.dr.scl nes Jajdr.medBen| i |
VI at ka J,a@mmed. Poj e
Dr. sc.Vanja Kaliterna, dr. med
PrimVer a Kalkan k odxiidd.
| va Kagrhea.k
Bl aga Krmddar
Sanja ,drrmedi |
|l vanka ,dremecbt i |
Doc.dr.scAmar e | aG i ludkiméd.
Mr. sc.VesnaMa L a,mi. rhed.
Jel i ca,dVmagldi |
Mr. sc.Biserka Matica, dr. med.
Zdr av ko dMeed i i
Mr.sccAna Ml inar,dimedgepi na
Snj e gapndameda d
Khalil Nemer, dr. med
Prof.dr.scVanda Rt mddk o
Al ma Ral jexirmedBar adi i
Dr.sc.Sanda Sdrrmgce!| i
Suzana Smre#ramed.Sironi i
Ivan Stepinag dr. med.
MarijanadSned.pet i i
Mr.sc.Edi t a,dSmeg.i |
Prim.dr.scSandr a Gesdr.aed. Cr nek
Doc.dr.scJasenka Gudpiméd Gkrl in
Prim. dr. scTera Ta mb,idrl med.
Prof.dr.scBr i gi t,dr.med.l ac
Mr.sccMaj a Tomi [,drived. adgi k
Prof.dr.sc.Mar i j a ,dr.onedk i |
Prof.dr.scVer a VI ahovdrime®Ral | evski
Marina Vodnica Martucci, dr. med.
Prof.dr.scJ as mi na,dvVmeda.n e g
Dr.sc.Mi r na Madavacjdf. med.
Dubravka,dWméovi |



SADRGAJ

PREDGOVOR / PREFACE ...ttt e e 5
I. REZISTENCIJA BAKTERIJSKIH IZOLATA U 201 3. GODINI ............ 7
ANTIBIOTIC RESISTANCE IN 201 3 ) )
Arjana Tambil Andragevil, Tera Tambil
UVOD/INTRODUCTIONé ¢ é ¢ 6 é e e éecéécéeeéecéé. 8
MATERI JALI | METODE / MATERI ALS ANDO METHODS € €
REZULTATI/RESULTS é ¢ é ¢ 6 ééeééécéécéeéeécéé 14
DISKUSIJA / DISCUSSION eeéeééecéeceéeecéecée 18
Legenda za tablice / Legend to tabRés € é é ¢
Betahemol i t i | ki str ept o-kemklytigstraptpceccus.. / 27Gr oup A bet a
StreptOCOCCUS PNEUMONIAE ... . ciiiee i i eeeeeeeeessiieee e e e s saereeebe e anaeaaaeanrenneenneaanrennes 29
Staphylococcus aurei1ISSA) ééééééééeéééééééeéé 31
Staphylococcus auresIRSA) éééééééééeééeééeéeéée. .. 33
Enterococcus faecalis éééééeééecéecééecéecéecéé 36
Enterococcus fagum eééeeéeéeeéeéeéecéeecée 38
Haemophilus influenzae é é é é 6 ééecééeéééecéeecéecéé 40
Echerichiacoli éeééééééeéécéécééeéécééecéece. 42
Proteus mirabilis € é 6 6 ééééécééeécééeééécééeééeeé. 44
Klebsiellapneumoniae é éééééééééééééééeéééé 46
Enterobater spp.,Serratiaspp.,Citrobacterspp. ¢ é € ¢ é € é € é é . 48
Pseudomonas aeruginosaed € € € 6 6 66 ééééééééeéééé. 50
Acinetobacterbaumanniié é ¢ é ¢ éeéééeééeééeéeeéeé. 52
Salmonellsspp. ééééecéécéecéécééecéeceééecéeée.. H™
CampPyloDACIET COlL.....ciiiiiiiie e 56
Campylobacter jejuni = .. 58
Shigellaspp. .éeéeééecéeééecéecéeééeecééee. o0
Anaerobndbo a kt eri je / Anaerobs cécéobeéeéeeceeeeéeéeé
[I. OSJETLJIVOST M. TUBERCULOSISU HRVATSKOJ U 2013. GODINI 62

SENSITIVITY OF M. TUBERCULOSISIN CROATIA IN 201 3
Ver a Kdataalkiomwii ll

l11. PRALENJE REZISTENCIJE NA ANOUABA OTI KE U | NVAZ
ANTIBIOTIC RESISTANCE SURVEILLANCE IN INVASIVE ISOLATES 72
Arjana TambiSli | Andraa @Ge\ypirlek

IV. POTROGNJA ANTIBI OTI KA W& éHREATBSKOBS
ANTIBIOTIC CONSUMPTION IN CROATIA )
Marina Payerl Pal, Arjana Tambi Andr agevi |

V. VANJSKA KONTROLA KVALITETE C e e e e e ... ..., . 668l céccé.
EXTERNAL QUALITY CONTROL ] ]
Suzana Bukovski, Arjana Tambil Andragevil

VI. GENOTIPIZACIJA KLINI LKIH IZOLATA VRSTE
ACINETOBACTERBAUMANNII | NJIHOVA SPOSOBNOST

STVARANJA BIOFILMA . MULTICENTRI LNO ISTRAGIVANJE ........ccccvvvenen. 131
VanjaKaliterna, IvanaGoil Barigl



PREDGOVOR:

Problemrezistencijebakterijana antibiotike je obiljegio medicinukraja 20. i pad etka

21. stoljd a. Strahdal e infekcije uzrokovanebakteripmaotpornimna sveantibiotike

ugroziti lijel enje infektivnih bolesti te primjenu invazivnih metodadijagnostikei

lijel enja mnogih bolesti motivirao je ne samostrd na druiva vel i vlade mnogih
zemaljana brojne akcije kontrole grenja rezistencije Prd enje potranje antibiotikai
rezistencijebakterija na antibiotike u lokalnim sredinamate na nacionalnojrazini
postaloje osnovaprogramakontrole grenja rezistencijeu Europi U Hrvatskoj je
sistematskoprd enje rezistencijena nacionalnojrazini zapdelo 1996g. osnutkom
Odboraza prd enje rezistencijebakterijana antibiotike u RH pri Kolegiju za javno
zdravstvoAkademije medicinskihznanostiHrvatske (AMZH). Odbor danas okuplja
voditel]je Vi ge od 90% mi krobi ol olgka h
infektol ogije i klinil]l ke farmakol ogije k
Ovako organizirana mrega mikrobiol ogkinh
projekt theEuropeanAntimicrobial Resistanc&urveillanceSystem(EARSS, koji je

nakon deset godina rada, 2009.g. prerastao u kontinuirani program -E&RS
Europskog centra za prevenciju i kontrolu boléstigl EudopearCenterfor Disease
Controb , ECDC). Uzrdno posliedlna veza izmelu potranje antibiotika i
rezistencijebakterip je logil nai | estodokazivanaVige od 90% antibiotikase potray
izvanbolnl ki, vrlo |esto na blage infekcije ili infekcije koje nisu uzrokovane
bakterijama U bolnicama nesvrsishodnauporaba antibiotika je potencirana
nedostatkomtimova za rukovd’enje antimikrobnom terapijom (engl aniibiotic
stewardshipteam® ) Internacionalnousporedivo prd enje potrojnje antibiotika u
Hrvatskoj zapdelo je 2002g. ukljulivanjem u the European Surveillance of
Antimicrobial Consumption(ESAC) projekt, koji je 2010.gprerastao u kontinuirani
program ESAGNet ECDCa. U okviru Odbora osnovana je 2003.lgrvatska
podrugnica internacionalne organizacije The Alliance for the Prudent Use of
Antibiotics (APUA) , a 2011. ¢g. Povjerenstvo za met
na antibiotike koje je formalno preuzel
Committee for Antimicrobial Sensitivity Testing (EUCAST) preporuka i standarada
rutinskoj dijagnostici u Hrvatskoj. Standardizacija testiranja osjetljivosti na antibiotike

u mregi hrvatskih | aboratorija je od s
Odbora. U tu svrhu uvedene su i redovite vanjske kontrole testiranja osjetljivosti koje
pokazuju Vvisoki stupanj] har moni zacije i
testova osjetljivosti melLu hrvatskim | ab

bliska suradnja Referentnimcentrom(RC) Ministarstvazdravlja(MZ) za prd enje
rezistencijebakterijana antibiotike koji je osnovan2003g. pri Klinici zainfektivhe
bolesti AiDr. F. Mihaljevii 0Sve akti vnost i iz podrul ja Kk
Hrvatskoj koordiniralnterdisciplinarnasekcijaza kontrolu rezistencijena antibiotike

(ISKRA), Ministarstva zdravlja, koja je osnovana 2006.g. U okviru rada ISKRA
podac O potrognji antibiotika I rezistenc
aktivnosti usmjerene na —racionalizaciju
razvoj smjernica I javne kampanj e. Poda
redovite publikacije Odbora i Referentnog
se na mnogim strulnim i znanstvenim sKkuj
bi o CROCMI D, zajednilki kongres hrvatski

ArjanaTambl Andagevi
PredsjednicaDdborazapral enjerezistencijebakterijanaantibiotikeu RH



PREFACE:

The problem of antibiotic resistance has significantly marked end of thea20
beginning of the 21 century. Fear that bacteria resistant to all antibiotid
jeopardize the treatment of infectious diseases and outcomes of diagnostic and
invasive treatment procedures for many other diseases has motivated not only
professional societies but also governments of many countries to start various actions
towards controlling the spread of resistance. Surveillance of antimicrobial
consumption and antimicrobial resistance at local and national level became the
cornerstone of antimicrobial resistance control program in Europe. In Croatia
continuous antibiotic resistaa surveillance at national level started in 1996 wthen
Croatian Committee for Antibiotic Resistance Surveillance (CARS) was founded at
the Public Health Collegium of the Croatian Academy of Medical Sciences (CAMS).
Today the Committee gathers headsnofre than 90% of microbiology laboratories in

the country and infectious diseases and clinical pharmacology experts in the field of
antimicrobial therapy. This network of microbiology laboratories readily joined the
European Antimicrobial Resistance Suhagice System (EARSS) project which was
transferred in 2009 into a continuous EARSt program of th&uropean Centre for
Disease Control (ECDC) Correlation between antibiotic consumption and
development of resistance is logical and has been frequertiyrgmted. More than

90% of antibiotics are prescribed ambulatory, often for mild or-baarterial
infections. In hospitals misuse of antibiotics is largely due to the lack of antibiotic
stewardship teams. Internationally comparable surveillance of aitibmisumption

in Croatia started in 2002 by joininpe European Surveillance of Antimicrobial
Consumption (ESAC) project which evolved into a continuous ESWCECDC
program in 2010. The Committee founded the Croatian Chapter of the Alliance for the
Prudent Use of Antibiotics (APUA) in 2003 and a Subcommittee for antibiotic
sensitivity testing (AST) methodology in 2011. The AST Subcommittee is officially in
charge of adapting and regularly updating the European Committee for Antimicrobial
Sensitivity Teing (EUCAST) recommendations and standards. AST standardization
was one of the priorities of the CARS from the very beginning of microbiology
network building and has led to the introduction of the regular external quality control
which repeatedly demomates high level of compliance with AST methodology and
interpretation updates. A big support to the CARS activities is provided by the
Ministry of Health Reference Centre (RC) for Antibiotic Resistance Surveillance

which was established in 2003 attheWmeir si ty Hospital for I nfe
F. Mi h aAll theeastivitie®related to antibiotic resistance control are coordinated
by the Croatian intersectorial coordination mechanism (ICM) at the Ministry of
Health, the so pnalbedcihA)jateandksoipbloarezi

(ISKRA) which was founded in 2006. Owing to the ISKRA coordination antibiotic
resistance and antibiotic consumption data are incorporated into other activities
targeting antibiotic resistance control, Bues education, guidelines development and
public campaigns. Antibiotic resistance and consumption data reported in this regular
joint publication of CARS and RC are frequently presented at many professional and
scientific meetings of which the most remale one in 2013 was CROCMID, the
joint congress of Croatian clinical microbiologists and infectious diseases doctors.

Arjana Tambil Andragevil
President of the Committee for Antibiotic Resistance Surveillance in Croatia



POGLAVLJE/CHAPTER 1.

REZISTENCIJA BAKTERIJSKIH IZOLATA U
2013. GODINI
ANTIBIOTIC RESISTANCE IN 2013

Arjana Tambil Andragevi i
Kl'inika za infektivne bol esti ADr .
University Hospital for Infectious Di

Tera Tambil
Akademijamedicinskih znanosti Hrvatske
Croatian Academy of Medical Sciences



UVvOD:

U skladu s postavkama Nacionalnog program
na antibiotike, 2009 20140dbor za pralenje rezistenci]j
Akademije mediinskih znanosti Hrvatske (AMZH) i Referentcenrz a pr al enj e
rezistencije bakterija na antibiotike Ministarstva zt¢je|aMZ) pri Klinici za

i nfektivne bol esti zaidbugenkFrasnu Mishapjevbleé
rezistencije u Hrvatskoj. Svrha kupljanja i objavljivanja ovih podataka je
racional no primjenjivanje empirijske ant i

stupnju rezistencije [ kol il ini potrognj
Hr vat skoj . Dobr o or gani z iomatarifa,a pravodobng a mi kr
uo|l avanje izolata s novim mehanizmi ma re
neuobil|l ajenog fenotipa u referentni cent a
pokazal o se izuzetno bitnim uezistenmhr ol irar
uzrolnika poput enterobakterija otpornih

rijetkog fenotipa, prikupljeni u referentnom centru, opisani su u zasebnom poglavlju.
U zasebnom poglavlju prikazani Ssuza 1 nvazi
koje se prikupljaju i osnovni demografski podaci.



INTRODUCTION:

According to the National strategy for antibiotic resistance control, 2@ 4 the
Croatian Committee for Antibiotic Resistance Surveillance of the Croatian Academy
of Medical Sciences (CAMS) and the Reference Centre for Antibiotic Resistance
Surveillance of the Croatian Ministry for Health (MH) at the University Hospital for

|l nfectious Diseases fADr Fran Mihaljevil
continuous surveillancef antibiotic resistance in Croatia. This surveillance data
should enable rational use of antibiotics in empirical therapy and will help to raise
awareness about resistance and antibiotic consumption rates in different regions of
Croatia. A well organizednicrobiology laboratory network, timely recognition of
isolates with novel resistance mechanisms and sending such isolates to reference
centre for retesting and further characterization proved to be essential in controlling
the initial spread of multiplyresistant organisms such as carbapenem resistant
enterobacteriaceae. Isolates with rare phenotypes, collected at the reference centre,
are described in a separate chapter of this publication. Invasive isolates, for which
basic demographic data are collektare also described separately.



MATERIJALI | METODE:

10

Globalno praienje rezistenciije

U pralenje su ukljul eni S Vi izol ati dogovo
materijala wazdoblju od 1.10. do 31.12.2Bg. Rezultati za izolatstreptokola grupe

A, salmoned,  ¢aj kangilobaktera anaerobih bakterip prikupljaju se, bog malog

broja izolata, tijekom cijele godinepd 1.1. do 31.12.2A@. Podatke za2013.g.

podnjeloje 40 centara [popis u legendi za tablice) gt o obuhvala >90% p
Hrvatskoj

Osnovna nalela metadoclt enicji¢ epr kilognjha se pr

pralenju sudjeluju, ukljuluju:

a. u ispitivanom razdobljis v i i zol ati odrelene bakte
senasveantbi oti ke predvilene za tu vrstu. C
iznimka za ovo pravilo lde testiranje osjetljivostP. aeruginosai A.
baumannina kol i sti n. Zbog skupole testirar
testira samo kod izolateeosjetljivinna karbapeneme.

b.anti biotici predvi Leni za odrelLenu v

praétengzistencije za tekulu godinu
C. uispitivanom razdoblju s dogovorenom paletom antibiotika tgstsa
sviizolat i z Kk hmateriglakliibbarem prvih 100 uzastopnih izolata
d. iz podatakase i s kujujduplikatni sojevi definirani kao izolati iste
bakteijske vrste, izolirani u istog pacijenta, u bilo kajeuzorku, u razdoblju

od 30dana.

Laboratoriji svoje podatkg a Ingobraduu Referentncener z a  peziaténeje, j e
Kl'inika za infektivne bol esti ADra.l elm.i Mi hze
neuobi | ajeni fenoti povi i poslati Raorptestirahjge e ba o0 b1
Referentni centail a k v i izol ati od uuosebnog interesa

1. pneumokoke rezistentne na norfloksacin

2. stafilokoke rezistentne na vankomicihili linezolid

3. enterdoke rezistentne na vankomicin

4. H.influenzagezistentan na kamoksiklavi / ili cefalosporine I

generaci j d a(cagmgria.s e0 meectgaat i ve ampi ci | |
BLNAR sojeve)

5. izolateE. coli i K. pneumoniadoji ne proizvode bettaktamaze
progipekbgas(engl . 0 elxatcetnadneads esspoe,c t B QUE
a rezistentni su na jedan od cefalosporina Ill ili IV generacije

6. enterobakterije rezistentne na bilo koji od karbapenema

Tijekom 2013. ¢g. korigteni Su z aurdpskagt I r anj €
odbora, European Committee for Antimicrobial Sensitivity TestinBUCAST)

standar di (verzija 3.0). U testiranju vel.i
a odrelLivanje minimalnih inhibitorjgih konc
osjetljivosti na penicilin kod pneumokoka smanjene osjetljivosti na penicilin, za
odrelivanje osjetljivosti stafil okoka na g
na kolistin.



Preporuka Odbora je da se izolatibaumanii P. aeruginosaezistentni na jedan, ali
ne i oba kar bapenema retestiraju odr el
Mi ni malne inhibitorne -tesormewmdomt r aci j e su o

Osjetl jivost anaerobni h bak-aerkiojrdtest et i
metodu ili mikodiluciju u bujonu.

Vrste bakterija i ispitani antibiotici navedeni su u tablicama u daljnjem tekstu.

Ciljane studije

Podaci o osjetljivostM. tuberculosiss u o br ali vani Uu naci ona
tuberkulozu, Hrvatskog zavoda za javno zdravs®RezistencijaM. tuberculosisje
opisana u posebnom poglavlju ove publikacije.

od pol etka suradnje S European Anti mic
(EARSS) projektom 2001. g. Odbor ] e pol
invazivnih izolata (iz kvi i likvora) bakterijskih vrstaS pneumoniagS. aureus E.

faecalis E. faecium E. coli, K. pneumoniag P. aeruginosa a od 2013.g. i
Acinetobacter baumanniiza ove i zolate RC za pralen
obraluj e demogr afasald rhyieialngetanalezeinpaaieniizplain a
enterokoka stafilokokai P. aeruginosagalju se u Zavod za klini| ku i molekularnu
mikrobiologiju Klini| kog bolnil kog centraZagreb ainvazivniizolati pneumokokakE.

coli, K. pneumoniad Acinetobactehaumanniiu Zavod za klini| ku mikrobiologiju

Klinike zainfektivne bolestifiDr. F. Mihaljevil oQtkad je 2010g. EARSSprejgo u
EARS-Net, mredu kojal ini jedansegmeniThe European Surveillance System (Tessy)
Europskogcentraza kontrolu bolesti (engl EuiopeanCenterfor DiseaseControb
ECDO,RC za pralienje rezistencije je dugar
Tessy sustav. Podaci O invazivnim izol at
su u zasebnom poglavlju ove publikacije.

Hrvatska se 2001g. u k!l j ul i | a u eEuropegn Swrveillanperob j e k t
Antimicrobial Consumption (ESAC) i tako pod ela pratiti potragnju antibiotika
izragenu u definiranim dnevnim dozamana 1000 stanovnikadnevno (DDD/TID).

Nakon prelaska ESAC projekta u ESAEt pogram ECDGa 2011.g. Hrvatska je

dugna sl ati podatke o bolnil koj [ il zvan
Tessy sustav ECD@ . Podaci o] potrognj.i antibi ot
objavljeni kao posebno pogl detalnjueanalzy e p L

bol ni|l ke potrognje anti bi ot i2008.9.kks&lgpa s e
APUA Croatiainicijative i u skladus naputcimaSKRA-e.

U posebnom poglavlju prikazan je osvrt na sojeve poslane na retestiranje u Referentni

cent ar za pralenje rezistencij e. | z OV O !
multiplorezistentnih bakterija u Hrvatskoj s obzirom da se rijetki izolati s novim
mehani zmi ma rezistencije | esto ne prika

obralemsiovnommaralenju.

11



MATERIALS AND METHODS:

Global surveillance

Global antibiotic resistance surveillance includes all clinical isolates of designated
bacterial species isolated from 1 October till 31 December, 2013. Exceptionally, data
for group A strepococci, salmonellae, shigellae, campylobactansl anaerobic
bacteria are collected throughout the year due to the small number of iskiates.
2013a total of 40 centres took part in antibiotic resistance surveillance (names of the
centres are listed ithe legend to the tables) which makes a catchment population of
>90%.

Basic principles of resistance surveillance methodology, obligatory for all the
participants, include the following:

a. during the study period all isolates of a given species are tesbedt
against all the designated antibiotics. Since 2010 the exception from this rule is
applied forP. aeruginosand colistin. Because of the high cost for colistin testing it
was decided that colistin should be tested only in pseudomonas and acieetobact
isolates that areonsusceptibléo carbapenems.

b. antibiotics designated to a particular bacterial species are listed on the
antibiotic resistance surveillance form for the current year

c. during the study period a designated set of antibiotics is to bextes
against all or at least first 100 consecutive clinical isolates of each species

d. copy isolates are defined as isolates of the same species collected from
the same patient within a 30 day period and they are excluded from the data

Laboratories send theidata for analysis to the Croatian Reference Centre for

Antibiot i ¢ Resi stance Surveillance, Uni versit
F. Mihaljevilio. Unusual and alert phenoty
and they are to be referred to the Reference centre. The alert microorganisms include

the following:

1. pneumococci resistant to norfloxacin

2. staphylococci resistant to vancomycin or linezolid

3. vancomycin resistant enterococci

4. H.influenzagesistant to camoxiclav and / or 11l generation
cephalosporins (befactamase negative ampicillin resistantNRAR strains)

5. E.coliandK.pneumoniaésolates that do not produce extended
spectrum betdactamases (ESBL) but are resistant to one of the Ill or IV generation
cephalosporins

6. carbapenem resistant enterobacteriaceae

In 2013 EUCAST standards (version 3Wgre used as official methodology for
sensitivity testing. Disk diffusion method is the most widely used sensitivity testing
method in Croatia and minimal inhibitory concentration (MIC) testing is used for
detection of penicillin resistance in penicillinomsusceptible pneumococci,
glycopeptide resistance in staphylococci and colistin resistance in pseudomonas and
acinetobacter.

12



The Committee recommendation is that Aorbaumanii andP. aeruginosasolates
resistant to one but not to both carbapenent€dvbf imipenem and meropenem
should be determined. MIC testing was done Hgdt.

Antibiotic sensitivity in anaerobic bacteria was determined biedE or broth
dilution method.

Bacterial species and antibiotics tested are listed in tables in fte#ter

Focused studies

Data onM. tuberculosisvere processed in the National Laboratory for Tuberculosis
at the Croatian Public Health Institute. Resistandglyrobacterium tuberculosis
described in a separate chapter of this publication.

Ever sirte Croatia joined the European Antimicrobial Resistance Surveillance
System (EARSS) project in 2001 the Committee started to collect datevasive
isolates (isolates from blood and cerebrospinal fluid). gheumoniagS. aureus, E.
faecalis, E.faecium, E. coli, K. pneumoniae,P. aeruginosaand since 2013
Acinetobacter baumanniiFor these isolates Reference centre (RC) for resistance
surveillance collects and analyses patient demographic data and for the purpose of
more detailed analysis invasive iatds of enterococci, staphylococci and
P.aeruginosaare regularly sent to the Institute for Clinical and Molecular
Microbiology, Clinical Hospital Centre Zagreb and invasive pneumocécatoli,

K. pneumoniaeand A.baumannii are sent to the Department dElinical

Mi crobiol ogy, University Hospital for
Since EARSS was transferred to EARSBt, a part of The European Surveillance
System (Tessy), a globBluropean Centre for Disease Control (ECDC) surveillance
network, RC for resistance surveillance is obliged to send Croatian resistance data to
Tessy. Data on invasive isolates from the beginning of surveillance until 2013 are
presented in a separate chapter of this publication.

Croatia joined the European SurveillandeAmtimicrobial Consumption (ESAC)
project in 2001 and started to analyze antibiotic consumption data expressed as
defined daily doses per thousand inhabitants daily (DDD/TID). After ESAC
transition to the ECDC ESA®let in 2011 Croatia is obliged to sendspital and
ambulatory antibiotic consumption data to ECDC Tessy. Antibiotic consumption
data in 2013 are presented in a separate chapter of this publication and they also
include a more detailed analysis of antibiotic consumption in hospitals which was
initiated by the APUA Croatia Chapter in 2006 and is in line with ISKRA
requirements.

A special chapter deals with the isolates sent for retesting to the Reference Centre
for Antibiotic Resistance Surveillance. This detailed report provides a bettdntinsig
in the spread of multiply resistant bacteria in Croatia as the presence of some strains
with novel resistance mechanisms is still not seen as increase in resistance rates.
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Upral enj u r2613g. sutjeonaboi¢ fO0centara u Hrviskoj. Pr osj e | ni
rezul tat.i za Hrvatsku i rezul tat.i za Ppoj
grafovima u daljnjem tekstu. Rezultati laboratorija koji su prijavili manje od 30

izolata pojedine bakterijske vrste smatraju se nepouzdanim podacitapceatar,

al i Ssu uvrigt ekl j udbismerehultaewacRH. Podaci o izolatima

mal o vjerojatnog fenotipa koji nNi su potwvr
oznaleni su zvjezdicom kagehéematvr Leni [ |
Zbogmalogpr oja i zolata u ispitivanom razdoblj
na <c¢ijelu godi nu, a neki su zbog razl i|

razdobl j@dprapemja. od predvilenog razdobl j

AKA OB, PK OGB iza $& vrsk/fpikaraligezultate za cijelu
godinu

A GS 77JZ je z&. pneumonia@rikazao rezultate za cijelu godinu

A KA ZZJ)Z je za E. faecium P. aeruginosai Enterobacter, Serratiai

Citrobacterprikazao rezultate za cijelu godinu

PG ZZJ & pheemonigekE. faecalisi P. mirabilis prikazao rezultate za

cijelu godinu

L K Z ZJ E.fageadunmrilazao rezultate za cijelu godinu

PU ZZJZ je za&H.influenzaa A. baumanniprikazao rezultate za cijelu godinu

G| Z Z JA bauneannipakazao rezultate za eiu godinu

VK ZZJZ je za S. pneumoniae, S. aureMSSA, S. aureuBMRSA,

H.influenzaa A. baumanniprikazao rezultate za cijelu godinu

A ZG KBM je za'S. pneumoniaé H.influenzaeprikazala rezultate za cijelu
godinu

A ZG KIB je zaH.influenzaeprikazala rezliate za cijelu godinu

>\

v v v D

Pet | aboratorija Je priShdlexneti@), KCzZzddJZaci j u ¢
Sh.sonne{l); OG OB Sh.sonne{l); OS zZZJZSh. flexner(1); RI NZZJZSh.sonnei
(22),Sh.flexner( 1) . Ukupno je tijekom 2013.9g. 1izol

Uu 2013. g. ukupno je obraleneozvwiBi3&Bnaer obn
gramnegativni h anaer oba i z-po2tini anaerobi 49),a L K
gramnegativni anaerobi (33); KA OB grapozitivni anaerobi (19), gramegativni

anaerobi (1% KC ZZJZ gramnegativni anaerobi (1); KT KZKB graipozitivni

anaerobi (2), gramegativni anaerobi (1); OS ZZJZ grgazitivni anaerobi (7),
gramnegativni anaerobi (10); PU ZZJZ gramagativni anaerobi (3); Rl KBC gram

pozitivni anaerobi (43), gramegativni anaerobi (21); SB ZZJZ grapozitivni

anaerobi (8), gramegativni anaerobi (11); SK ZZJZ grgpozitivni anaerobi (2),
gramnegativni anaerobi (7); ST KBC grapozitivni anaerobi (29), gramegativni
anaerobi ( 4 7-pazitivies anaeroli 48Y, graymnemativni anaerobi (33);

VK ZZJZ grampozitivni anaerobi (2), gramegativni anaerobi (3); VT ZZJZ gram

pozitivni anaerobi (1), gramegat i vni anaer obi-pozgivhi9 ) ; VG
anaerobi (40), gramegativni anaerobi (45); ZD ZZJZ grapozitivni anaerobi (9),
gramnegativni anaerobi (20); ZG KBC grapozitivni anaerobi (12), gram



negativni anaerobi (38); ZG KBM grapozitivni anaerobi (16), gramegativni
anaerobi (17); Z&IB gram-pozitivni anaerobi (14), gramegativni anaerobi (24); ZG
KDB gram-pozitivni anaerobi (53), grammegativni anaerobi (25); ZG KBSD grapozitivni
anaerobi (1), gramegativni anaerobi (1).
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RESULTS

Forty centres took part in antibiotic resistance surveillance in Croatia in 2013.
Average data for Croatia and resufor individual laboratories are presented in
tables and figures further in the text. Results of the laboratories that reported less
than 30 isolates of a single bacterial species were included in tables as to add to the
total number for Croatia, but weeflagged as not reliable resistance rate data for that
individual centre. Where isolates of less probable phenotype were reported without
being sent to a central laboratory for retesting, data were flagged as not retested
centrally and these data are nohsidered to be reliable.

Due to low numbers of isolates in the surveillance period some centres expanded
surveillance to the whole year and some centres reported different surveillance
periods for various reasons. Deviations from official surveillapeeods were
reported as follows:

AKA OB, PK OGB mpoded dala foMie@bole year for all
species

A GS 7737 reported data fé&. pneumoniador the whole year

AKA ZzJZ reported data folE. faecium P. aeruginosaand Enterobacter,
Serratig Citrobactergroup for the whole year

AP ZZJZ reported data fdB. pneumoniae, E. faecahsdP. mirabilis for the
whole year

ALK ZZJZ r ep &.rfaeciudfor thawhale yean r

A PU ZZJZ reported data fét.influenzaeandA. baumannifor the whole year

AGlI ZZJZ r e phlobatneuth fodthetwholefyearu

A VK Z2ZJZ reported data fo8. pneumoniae, S. aureMSSA, S. aureuMRSA,
H.influenzaeandA. baumannifor the whole year

A ZG KBM reported data foB. pneumoniaandH.influenzador the whole year

A ZG KIB reported data for.influenzaefor the whole year

Five laboratories reported shigella isolates: DU Z&IZ flexneri (1); KC z2Z2JZ
Sh.sonnefl); OG OB Sh.sonnefl); OS ZZJZSh. flexner{1); RI NZZJZSh.sonnei
(22), Sh.flexner(1). Altogether 27 shigella isolates were repoiite@013.

In 2013 altogether 668 anaerobic bacteria were isolated, 295pgsitives and 373
gramnegati ves. They were i sol at epdsitive n 20
anaerobes (9), gramegative anaerobes (33); KA OB grqwsitive anaerobes (19),
gramnegative anaerobes (14); KC ZZJZ graegative anaerobes (1); KT KZKB
grampositive anaerobes (2), gramegative anaerobes (1); OS ZZJZ giaositive
anaerobes (7), gramegative anaerobes (10); PU ZZJZ graegative anaerobes
(3); RI KBC grampositiveanaerobes (43), gramegative anaerobes (21); SB ZZJZ
grampositive anaerobes (8), gramegative anaerobes (11); SK ZZJZ grpositive
anaerobes (2), gramegative anaerobes (7); ST KBC graositive anaerobes (29),
gramnegati ve anaer ob ampostive 7ahaerobes | (28),Z gtaimZ gr
negative anaerobes (33); VK ZZJZ grpositive anaerobes (2), gramegative
anaerobes (3); VT ZZJZ grapositive anaerobes (1), gramegative anaerobes (19);



VG ZZJ Zposgive amaerobes (40), gramgative anaerobes U¥D ZZJZ
grampositive anaerobes (9), gramegative anaerobes (20); ZG KBC grawsitive
anaerobes (12), granegative anaerobes (38); ZG KBM grgmositive anaerobes
(16), gramnegative anaerobes (17); ZKB gram-positive anaerobes (14), gram

negative aaerobes (24); ZG KDB graositive anaerobes (53), gramgative anaerobes
(25); ZG KBSD grarpositive anaerobes (1), gramegative anaerobes (1).
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Peniciinge zbog svoje visoke djelotvornost. [

streptokoknih infekcija od kojih je naj]l e
alternativa penicilinu u osoba preosjetljivih na penicilin. 1 dok rezistencija
streptokoka grupd na penicilin jog wuvijek nije op
I znosi 10% gto je jog uvjek u granicama Vv
godini, 9% u 2009. godini, 8% u 2010. godini, 7% u 2011. godini, 9% u 2012.
godi ni ) . Sl i |dineoreziktencija na klipdaroignl jeebilaganstitutivna u

4% izolata, a inducibilna u 1% izolata. Dogovorno u Hrvatskoj se inducibilna
rezistencija streptokoka na klindamicin u nalazu izdaje kao osjetljivost uz opasku da
se tijekom dul jtieezidteacjamna klindamicimo ge r az v i

lako se raluna da je otprilike 10% infel
etiologije oko 75% antibiotika se potrogi
Linjenica da bakterije kdjignikhl| @uitzivaaju

predstavl!ljaju i najl egle respiratorne pat
prekomjernu uporabu antibiotika.aN v e | i br oj i zol ata pneumc
prikazani h u ovom poglavlju ptefeuptdiog iz ©br
klinilkog znalenja no zbog velikog broja i
u kretanje rezistencije me L u bakterijama
Rezistencija na antibiotike u i nayazivnil
pneumokoka ] e obralena u drugom pogl avl
melLunarodni h smjernica amoksicilin preds

bakterijske upal e srednjeg uha zbog dob
Haemophilus influenzadkezistencijaH. influenzaena amoksicilin u 2013.g. iznosi

17% gto je dosta vi @%ur@gqy, 1% uRe0ed..Bdni h g
2008.9g., 10% u 2009.g., 11% u 2010.9., 13% u 2011.g. i 2012.9.). Porast rezistencije
nakon 2010. g. mo g e si®@ oldg rejl o miols p @t Ipjrii Wii jSe
standarda za amoksicilin u 2011.g.

Otpornost pneumokoka na bdtaa kt ams ke anti bi oti ke se mo
difuzijskom metodom odrediti samo do razine prepoznavanja neosjetljivosti na
penicilin. Z a dsokejirumjerene rezistencije in pemigilie te v i
rezistencije na druge belaktamske antibiotike potrebno je odrediti minmalne

i nhi bitorne koncentracije (MIK) za pojedi
za invazivne izolate. Neosjetljivost na penitipodrazumijeva da takvi izolati ne

podlijegu terapiij:. penicilinom samo ako s
sustava (SGS) no klinilari | esto neosj et
| i ni neskl oni ma kor i sktoijtei npee nuikclijluilnujiu kSoGd

koncentracije za befaa kt ame su se s vremenom mijenja
and Laboratory Standards Institute, CLSI) i u europskim (EUCAST) standardima s
tegnjom da se gto preciznikjleg nrid xliulzinarl azir

razlilitim klinilkim indikacijama. Ono gt
standar di ma j e grani | na vriijedneast za
( MI KOO. 006 mg/ L) . Prema oba standarda par el



pneumonija uzrokovanih sojevima s MtKm O2. Omg/ L, s tim de
standardima nalaze i precizne preporuke koje koreliraju-MI& i potrebne doze
penicilina. Od 2013.g. u EUCAST standardima se izdvaja oralni penicilin za koji ne
postoji intermedijana kat egori ja koja postoji u C
gledano u Hrvatskoj nije doglo do znal e
na penicilin, no u 2013.g. sukladno EUCAST standardima ponovno odvojeno
prikazujemo osjetljivost na oralni i pareralni penicilin uz jasniju poruku

klinil]ari ma: 31% pneumokoka se ne mo ¢
parenteral ni penicilin je jog uvijek 1|1
ne zahvalaju SGS, s tim da doeranfedreba i nt e
prilagoditi MIK-ovima. S v i intermedijarni i zol at [ e
reagirati na terapiju parenteralnim penicilinom u dozi od 6 x 2.4g (ili 6 x 4 MIU) za

odrasle, a ukoliko je poznat d&taKk uzrol n
Ui zvanbol nil koj sredini prema raznim in
medi a [ | akgu Il zvanbol ni | ku plaktamskno n i |
antibiotik je amoksicilin. Umjerena i visoka rezistencija pneumokoka na amoksicilin

se, akolLer, moge odredi tdiova EBHONST staddardilsu v a n
donijeldi znatno ogtrije granilne vrijed
pneumokoka na amoksicilin u Hrvatskoj iznosi 4% uz 16% intermedijarnih izolata

gto ukazuwbjue prampeneevelih doza amoksi ci
primjenjuju. Rezistencij a pneumokoka |
progl ogodi gnj o] stopi (37%). Visoku sto
2008. g. kad je nagdnpiskolsiklaa umpar 4D 8 me
pneumonije ogr asnamoenma j €I, ulsatjoegvae, | asne
bakterijske wuzr ol #riméksazol pRkazje senckpadai(43% u n a

2010.g., 35% u 2011.g., 29% u 2012.9g., 27% u 2013.gezistencija na tetraciklin
(26%) je stabilna dugi niz godina. Otpornost pneumokoka na respiratorne kinolone je

jog uvijek ogranilena na sporadilne 1izo
Staphylococcus aureus e znal ajan i zvanbol nil ki pa
uzrolni katehtaeakbi taj ek o.mRezistentija malmetzign ul i j e
Europi je jog uvijek osobina pretegno
izvanbolnil kih izol at a. od 2010. g. uol

rezistentnifStaphylococcusweus(MRSA) (25% u 2007. g., 26% u 2008. g., 21% u
2009. g., 16% u 2010. g., 14% u 2011. g., 13% u 2012. g., 12% u 2013.g.). Meticilin
osjetljivi stafilokoki (MSSA) su dobro osjetljivi na sve antistafilokokne antibiotike

osim penicilinhimZbogsovuké deszestprcije
testiranje na ovaj antibiotik nije ukl
individual no testiranje ] e preporul |l ji
penicillin to | eniipantstafilokokni aneblotik. Ma | dj MR&HAV
sojevima uolen je daljnji pad rezisten
2009.¢9g., 77% u 2010.9g., 69% u 2011.g.,

biti I ndirektni p o k a M&S$Ae dojeva. Rezistengijp aa | z v
l'inezol i d i vankomicin -avaqevamk emiagi ma
proglogodi gnj o] uz i dal j eaodd.0smg/k (2004.i o s
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Osjetljivost enterokoka je podjednaka kao prethodne godineros gt o j e uol| en
porast vankomicin rezistentnth faecium’VRE) (1% u 2012.g., 5% u 2013.g.). Ovi

SO0j evi su, melLut i m, i nadal je ogranil eni
cijelom Hrvatskom.

Nedostatak djelotvorwmalhl jamwt ikbadt i &kfae kncaijjva

multiplorezistentnim grammegati vnim bakterijama. N a
I zvanbol nnedakvnithinfeffcijaajescherichiacolk od koj e ni j e do
velih promjena u stopama rezi sstereifaonda j e u o
kinolone (14%), ke r i moksazol (24 %) i nitrofuran
proglogodi gnjim stopama, a niti udi o 1 zol

(3% cefepim do 7% cefiksim) se nije bitno
mehanizam rezistencije na 3. generaciju cefalosporira.aoli je bila proizvodnja

~

betal akt amaza progirenodg s pekt rlactamases) g | . A €
ESBLO) no sve su ulestaliiji i zol at s pl a
rezistencijesenisanal ajni je mijenjale nit.i u ostal.i
kl epsijele i enterobakteri Kpmgunaigeai bol ni
ceftriakson i znosi 33%, a na cefepim 25%
(36% i 28%). lako s&k | epsi jel e koje proizvode karbap
njihov Dbr o] u Hrvatskoj jog nije tolik da

imipenem ili meropenem. Broj enterobaktera koji proizvode karbapenemaze je,
melLuti m, dosegao putadu 28013kg.opostaje pidijiv kao 1%

rezistencije na imipenem i meropenem. Kretanje enterobakterija koje proizvode
karbapenemaze je detaljnije opisano u zasebnom poglavlju ove publikacije. Zbog

svoje urolLene otpornost i tlivosti nkkarbapenénien , tig
Proteus mirabilisi e u buduinosti predstavljati sve
urol ogki h bolesnika i infekcija povezani |
proteusa na cefalosporine 3. generacije (3% cefepim do 16% ceftriak$azjdim,

cefiksim) nisu se znalajnije promijenile
U Hr vat skoj i nadal j e naj vel.i probl em

nonfermentoriPseudomonas aeruginosaAcinetobacter baumanniiNeosjetljivost
P.aeruginosana imipaem (17%) i meropenem (18%) je u laganom porastu no u
podjednakim stopama prisutna | e u Hr vat
rezistencijuP.aeruginosgpokazuje na cefepim (8%) i amikacin (11%). Rezistencija

na karbapeneme kodl. baumannis e n a g llamd 2008 @.¢diljem Hrvatske i u

2013.g. neosjetljivost na imipenem iznosi 79%, a na meropenem 80%. Porasla je i
neosjetljivost na ampicilin/sulbaktam (33%). Za razliku od prethodne godine
registrirani su i izolati rezistentni na kolistin.

Rezistencija s al monel | a na ampicilin (10 %) i de
vriijednosti ma. l ako su ESBL sojevi [ dal
centara | e prijavilo i zol at e rezistentne
meelut i m, ni j e ostbralarezistenzije naarazimi iHo/dtskel. Kab i p o

proglih godina osjetljivost sal monel a na
al i rezistencija na nal i di ksi | nu kiselin
rezistencije na kinolne, je 2%. Rezistencijaa skog stupnja moge uc
l'ijelenja kod Ssistemni h infekcija te s e
odrelivat.i MI K za ciprofloksacin i osj et |

OO0 . 0 1 BRezstemcija na kirimoksazol je i nadalje niska (3%



Uu 2013. g. po prvi put a | €ampyobadterrcai pr al
Campylobacter jejuniU obje vrste rezistencija na ciprofloksacin je iznosila 50%, na
eritromicin 1%, a na tetraciklin 27% i 26%.

Tijekom 2013.g. prikupljeno je 27 izolatgi gel a. Rezistenci]j a
neuobi | ajeno ni-skiamokis¥@z,ola oda@kkwano v

prethodne godineerz i st enci j a ni-aneoksiklew bdefalpspogne 8.a n a
generacije, a na kinolone je iznosila 13%.

Stope rezistencie melLu anaerobnim bakterijama
gramnegativnim anaerobima rezistencija je visoka na penicilin (85%) i klindamicin
(27%), a kod grampozitivnih anaeroba rezistencija je visoka na metronidazol

(50%). lzolati rezistentni nko-amoksiklav, piperacilin/tazobaktam i ertapenem su
rijetki.

21



DISCUSSION

Due to its high efficacy and narrow spectrum activity penicillin is a first line therapy
in streptococcal infections among which sorethroat is the most common one.
Macrolides ae alternative therapy in patients with hypersensitivity to penicillin.
While group A streptococci have not yet been found to be resistant to penicillin,
resistance to macrolides is currently 10% which is in range of the rates recorded in
the past few yearfl3% in 2008, 9% in 2009, 8% in 2010, 7% in 2011, and 9% in
2012). Similar to the last year clindamycin results constitutive resistance was 4%
and inducible resistance was 1%. In Croatia it is agreed that in streptococci inducible
clindamycin resistance iroutinely reported as sensitivity to clindamycin with a note
that prolonged therapy can lead to resistance.

It is estimated that approx. 10% of upper respiratory tract infections are viral in
origin. However, approx. 75% of antibiotic consumption ikdid to respiratory
infections. The fact that bacteria that normally colonize upper respiratory tract
mucosa are at the same time most common respiratory tract pathogens often misleads
clinicians and promotes the overuse of antibiotics. Most of the pneatacand
haemophilus isolates reported in this chapter are from nasopharyngeal swabs and
aspirates and therefore are of dubious clinical significance. However, these are
isolates representative of microbiota that colonizes upper respiratory tract. fesista

in invasive isolates is described in a separate chapter of this publication. In most
international guidelines amoxicillin is the first line therapy in treating acute otitis
media due to its high efficacy against pneumococci ldadmophilus influenzae
Amoxicillin resistance inH. influenzaein 2013 is 17% which is higher than
previously reported (9% in 2006, 11% in 2007, 8% in 2008, 10% in 2009, 11% in
2010, 13% in 2011 and 2012). Observed increase of resistance after 2010 can
partially be attributed tahe introduction of more sensitive EUCAST standards in
2011.

When testing sensitivity to betactam antibiotics in pneumococci commonly used

disk diffusion method can only detect nsusceptibility to penicillin. In penicillin
nonsusceptible isolas high and low level of resistance to penicillin, as well as
resistance to other bekactams should be determined by performing minimal
inhibitory concentration (MICs) which is routinely done for invasive isolates only.
Nonsusceptibility to penicillin mplies that these isolates are not responsive to
penicillin therapy only if they are causing central nervous system (CNS) infections

but clinicians often consider this to be equal to resistance and are reluctant to use
penicillin in any indication. Breakpat concentrations for befactams have been

changing over time both in American (Clinical and Laboratory Standards Institute,

CLSI) and European (EUCAST) standards with intention to more accurately define

level of resistance clinically relevant in speci€linical indications. One thing that

does not change neither in CLSI nor in EUCAST standards is a breakpoint
concentration for CNS infections (MIKOO.O
parenteral penicillin can be used in pneumonia caused by straths MICs
O2.0mg/ L and furthermore EUCAST standards
and penicillin dosing. Since 2013 EUCAST standards separately report oral
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penicillin for which there is no intermediate category which is different from CLSI
standards.From epidemiological point of view there have been no changes in
resistance of pneumococci but following EUCAST standards in 2013 we are
reporting again oral penicillin separately from parenteral penicillin with a clear
message to clinicians: 31% of pneagocci cannot be treated with oral penicillin but
parenteral penicillin is still a drug of choice in 96% of pneumococcal infections that
do not affect CNS. However, in intermediate isolates (27%) dosing should be
adjusted to penicillin MICs. In infectionsiot affecting CNS all penicillin
intermediate isolates will respond to treatment with parenteral penicillin if a dose of
6 x 2.49 (or 6 x 4 MIU) is used for adults. If penicillin MIC of the causative
organism is known dosing can be lowered accordingly.

According to different international guidelines a Bleidtam most commonly used in
ambulatory care for acute otitis media or less severe community acquired pneumonia
is amoxicillin. Intermediate and high level resistance to amoxicillin can also be
detectedbnly by determining MICs. Amoxicillin breakpoints are significantly lower

in EUCAST standards so that resistance of pneumococci in Croatia is 4% and
intermediate resistance is 16% which indicates the need for higher dosing of
amoxicillin, a practice thats already common in paediatrics. Resistance of
pneumococci to macrolides is high and identical to the last year rate (37%).
Macrolide resistance rate is high since 2008 after a sudden increase to 40%.
Empirical use of macrolides in treatment of pneumatherefore restricted to clear
cases of atypical infection. Resistance tetramoxazole is showing a decreasing
trend (43% in 2010, 35% in 2011, 29% in 2012, 27% in 2013), and tetracycline
resistance (26%) is stable for many years. Quinolone resisiastid recorded in
sporadic pneumococcal isolates only.

Staphylococcus aureus a respectable community acquired pathogen and one of the
most frequent pathogens causing health care associated infections. In Europe
resistance to methicillin is still redominantly a feature of nosocomial strains
although methicillin resistant isolates are becoming increasingly prevalent in the
community as well. The rate of methicillin resist&taphylococcus aurelMRSA)
started to decrease in 2010 (25% in 2007, 26%008, 21% in 2009, 16% in 2010,
14% in 2011, 13% in 2012, and 12% in 2013). Methicillin sensitive staphylococci
(MSSA) are highly sensitive to all antibiotics except penicillin. As high penicillin
resistance is present for decades penicillin testingnas included in national
surveillance but individual testing is recommended because for rare penicillin
susceptible isolates penicillin is still the most active antistaphylococcal drug. Among
MRSA isolates there is a further decrease in gentamicin reses{@1% in 2006,

81% in 2009, 77% in 2010, 69% in 2011, 64% in 2012, and 59% in 2013) which may
be an indirect indicator of the spread of community acquired MRSA strains.
Resistance to linezolid and vancomycin was not recorded and vancomycin MIC
distribution is similar to the last year results with high rate of isolates showing MIC
of 2.0 mg/L (20%).

Sensitivity of enterococci is similar as reported last year except for the slight
increase in vancomycin resistdhfaecium(VRE) strains (1% in 2012, 5% R013).

These isolates, however, continue to be recorded in few centres only and as for now
are not spread throughout the country.
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Lack of effective antibiotics is most visible in infections caused by gragative
bacteria. The most frequent causatigera of community acquired granegative
infections is Escherichia coliwhose resistance rates did not change much as
compared with the previous year. Resistance rates to quinolones (14%), co
trimoxzole (24%) and nitrofurantoin (3%) are identical to lastaryrates and
resistance to '3 generation cephalosporins (3¢éfepimeto 7% cefixime) did not
change significantly. Until recently resistance {8 generation cephalosporins in
E.coli was almost exclusively mediated by production of extended spectram bet
lactamases (ESBL) but plasmid mediated AmpC cephalosporinases are becoming
more frequent. Other enterobacteriaceae, among which klebsiellas and enterobacters
are the most common nosocomial pathogens, did not significantly change resistance
rates eitherCeftriaxone resistance K.pneumoniaés 33%, andccefepimeresistance

is 25% which is somewhat lower than the last year (36% and 28%). Although
carbapenemase producing klebsiellae are being increasingly reported in Croatia their
number is not that high tbe seen as a percentage of resistance to imipenem or
meropenem. The number of carbapenemase producing enterobacters, however, has
for the first time reached the rate visible as 1% resistance to imipenem and
meropenem. The spread of carbapenemase prodeiciagpbacteriaceae is described

in more details in a separate chapter of this publication. Due to its innate resistance to
colistin, tygecycline and low sensitivity to carbapendinsteus mirabiliswill pose a
growing problem in the future, especially imology patients and in health care
associated infections. Resistance rates‘tgeheration cephalospori3% cefepime

to 16% ceftriaxone, ceftazidime, and cefixime) did not change significantly as
compared to the last year.

Multiply resistant nonfermntative bacteria, Pseudomonas aeruginosand
Acinetobacter baumanniistill present the major problem in Croatia. Non
susceptibility ofP.aeruginosao imipenem (17%) and meropenem (18%) is slightly
increasing although it has been present at similar ldoelmany years in Croatia.
Lowest resistance rates are recordedfepime (8%) and amikacin (11%).
Carbapenem resistance An baumanniihas rapidly spread throughout Croatia since
2008 and in 2013 nesusceptibility to imipenem is 79%, and to meropenef’.80
Non-susceptibility to ampidiin/sulbactam (33%) is also increasing. Unlike last year
this year isolates resistant to colistin were also recorded.

Ampicillin resistance in salmonellae (10%) is identical to the last year rates.
Although ESBL isolatesra still rare among salmonellae a few centres reported
isolates resistant to"3generation cephalosporins which is still not visible as a
resistance rate at the national level. As in the previous years susceptibility of
salmonellae to ciprofloxacin is 19® but resistance to nalidixic acid, which is an
indicator of low level resistance to quinolones, is 2%. Low level quinolone resistance
can jeopardize treatment of systemic infections and therefore ciprofloxacin MICs
should be determined in all invasivelisat e s . Only isol ates wi
are considered fully susceptible. Resistance ttiowxazole is stillow (3%).

Campylobacter coland Campylobacter jejuniwvere for the first time included in
surveillance in 2013. In both species resistancecipofloxacin was 50%, to
erythromycin 1%, and to tetracycline 27% and 26%.



During 2013 altogether 27 shigella isolates were collected. Resistance to ampicillin
was unusually low (4%), and to-tomoxazole expectedly high (89%). The same as
during the pevious year no resistance was recorded fearooxiclav and 3rd
generation cephalosporins and resistance to quinolones was 13%.

Resistance rates among anaerobic bacteria did not change much. High rates of
resistance to penicillin (85%) and clindamycin7¥2) were recorded in gram
negative anaerobes, and in grpositive anaerobes resistance was high to
metronidazol (50%). Isolates resistant teaznoxiclav, piperacillin/tazobactam and
ertapenem were only rarely reported.



ANTIBIOTICI / ANTIBIOTICS

Pparenteral

I:)oral
AMP
AMC
SAM
FOX
CN
CXM
CXM iv.
CXM oral
CAZ
CRO
CTB
CFM
CFEP
PTZ
ERT
IMP
MER
E
AZM
CLR
CC
TE
SXT
NF
VA
RIF
CIP
NOR
GM
NT
AN
MUP
MTZ
MOX
LZD
NA
COL
TGC

penicillin parenteral

penicillin oral

ampicillin

amoxicillin + clavulanic acid
ampicillin + sulbactam

cefoxitin/ methicillin

cefalexin (I. gen. cephalosporins)
cefuroxime (ll. gen. cepl@sporins)
cefuroxime parenteral

cefuroxime oral

ceftazidime (lll. gen. cephalosporins)
ceftriaxone (lll. gen. cephalosporins)
ceftibuten (lll. gen. cephalosporins)
cefixime (l1l. gen. cephalosporins)
cefepime (IV. gen. cephalosporins)
piperacillin/tazobactam
ertapenem

imipenem

meropenem

erythromycin

azithromycin

clarythromycin

clindamycin

tetracycline

co-trimoxazole

nitrofurantoin

vancomycin

rifampicin

ciprofloxacin

norfloxacin

gentamicin

netilmicin

amikacin

mupirocin

metronidazole

moxifloxacin

linezolid

nalidixic acid

colistin

tigecycline

UK = ukupan broj izolatatbtal number ofsolates

No = broj izolata humber of isolates

1% = % intermedijarnih izolata / %f intermediate isolates
R% = % rezistentnih izolata / & resistant isolates
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Betah e mo | i t iokokgrupsA r ept
Group A beta-hemolytic streptococcus
(1.01. - 31.12. 2013)) - osjetljivost na antibiotike u RH
- sensitivitv to antibiotics in Croatia
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo

Odbor

za pralenje rezistencije

Croatian Academy of Medical Sciences, Public Health Collegium
Croatian Committee for Antibiotic Resistance Surveillance

Betah emo |l 1 t i |

K i

Group A streptococcus

bakterija

na

antibiotik

streptokok

- rezistencia na antibiotike u razdoblju od 1.681.12. 2Q3.

zbirni prikaz izolata iz10 centra u RH

- antibiotic resistance fahe period 1.01-31.12. 2Q3.

summaryresults for the isolates frod0 centers in Croatia

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC izolata | (% intermedijarnin) izolata Range of local results*
No. of . % of resistant
. (% of intermediate) isolates
isolates
Erythromycin 12 993 10(0) 1(0)-22(0)
Azithromycin 12 993 10(0) 1(0)-22(0)
Clarythromycin 12 993 10(0) 1(0)-22(0)
Clindamycin 12 986 5(0)
constitutive 4 0-20
inducible 1 0-4
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* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir

results from the centers with small number of isolates (<30) maraken into consideration
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Streptococcus pneumonigé.10.- 31.12. 2013.) ogetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo

Odbor za praienje rezistencije bakterija na antibiotik
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Streptococcus pneumoniae

- rezistencija na antibiotike u razdoblju od 1-131.12. 2A3.
zbirni prikaz izolata iz0 centra u RH

- antibiotic resistance for the period 1.1@1.12. 2Q3.
summaryresults for the isolates frod0 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isolates | (% '”teirzrglea‘fgam'h) rezultata*
% of resistant Range of local
(% of intermediate) results*
isolates

Penicillin parenteral 2 543 4 (27) 0 (0)- 28 (21)
Penicilin oral 2543 31 (0) 0 (0)- 50 (0)
Ampicillin 1921 4 (16) 0 (0)- 18 (8)
Erythromycin 2643 37 (1) 11 (0)- 54 (4)
Azithromycin 2643 37 (1) 11 (0)- 54 (4)
Clarythromycin 2 643 37 (1) 11 (0)- 54 (4)
Co-trimoxazole 2639 27 (2) 2 (0)- 47 (0)
Tetracycline 2 388 26 (1) 0 (0)- 52 (0)
Norfloxacin 2 535 1(0) 0 (0)- 15 (0)
Moxifloxacin 2493 0 (0) 0 (0)- 8 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Staphylococcus aureuBISSA (1.10.- 31.12. 2013.} osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za praienje rezistencije bakterija na antibiotik
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Staphylococcus aureusMSSA

- rezistencija na aittiotike u razdoblju od 1.1031.12.2013.
zbirni prikaz izolata iz0 centra u RH

- antibiotic resistance for the period 1.1@1.12. 2Q3.
summary results for the isolates fradfdcenters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
: % of resistant
isolates (% of intermediate) isolates
Cefoxitin /
Methicillin 4041 000 0(0)-0(0)
Azithromycin 38D 14 (0) 3 (0)-33 (0)
Clindamycin 3898 10 (1) 2(0)-250
Co-trimoxazole 3 905 2 (0) 0 (0)- 15 (0)
Ciprofloxacin 3875 5(0) 0 (0)- 18 (0)
Rifampicin 3276 1(0) 0(0)-8 (1)
Gentamicin 3885 9 (0) 0 (0)-19(0)
Linezolid 3377 0 (0) 0 (0)1 5(0)
Mupirocin 3549 7 (2) 0 (0)-22(0)
Tigecycline 3232 1(0) 0 (0)- 19 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Staphylococcus aureaMRSA (1.10.- 31.12. 2013.}) osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za pralenje rezistencije bakterija na antibiotik
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Staphylococcus aureusMRSA

- rezistencija na antibiotike u razdoblju od 1-131.12.2013.
zbirni prikazizolata iz40 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summaryresults for the isolates frod0 centerdgn Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Cefoxitin /
Methicillin 573 100 (0) 100 (0)- 100 (0)
Azithromycin 570 92 (0) 89 (0)- 98 (0)
Clindamycin 567 88 (1) 81 (0)- 98 (0)
Co-trimoxazole 570 6 (0) 0 (0)- 16 (0)
Ciprofloxacin 565 85 (0) 84 (0)- 98 (0)
Rifampicin 539 6 (1) 0 (0)- 8 (0)
Gentamicin 572 59 (0) 42 (0)- 84 (0)
Linezolid 546 0 (0) 0 (0)-0 (0)
Mupirocin 502 10 (11) 0(35)-13(3)
Tigecycline 478 1(0) 0 (0)-0 (0)
Vankomycin 422 0 (0) 0 (0)- 0 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small numbéisolates (<30) were not taken into consideration
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za pralenje rezistencije bakterija na antibi o
Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Staphylococcus aureusMRSA

Distribucija MIK-ova vankomicina(422 MRSA izolata),1.10.7 31.12.2013.
Vancomycin MIC distribution(422MRSA isolates)]1.10.1 31.12.2013.

O 0.510 2.0 >2.0

mg/L

MIK = minimalna inhibitorna koncentracija
MIC = minimal inhibitory concentration
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Croatian Academy of Medical Sciences, Public Health Collegium, Committee for Antibiotic Resistance Surveillance

Enterococcus faecali§l.10.- 31.12. 2013.} osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor z a

pral enje

rezistencije

Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Enterococcus faecalis

bakterija na

- rezistencija na antibiotike u razdoblju od 1:131.12.2013.
zbirni prikaz izolata iz10 centra u RH
- antibiotic resistance fahe period 1.10.31.12. 2Q3.

summaryresults for the isolates frodOcenters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isolates| (% '”te(;m;drgaszgt'g)m'zo'ata rezultata*
0
(% of intermediate) isolates Range of local results*

Ampicillin 5554 4 (0) 0 (0) - 24 (0)
Gentamicin 5030 27 (0) 0 (0)- 60 (0)
Vancomycin 5028 0 (0) 0 (0)-1(0)
Nitrofurantoin 4915 1(0) 0 (0)- 14 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Enterococcus faeciunfl.10.- 31.12. 2013.) - osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odborzapr al enje rezistencije bakterija na antibiotike
Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Enterococcus faecium

- rezistencija na antibiotike u razdoblju od 1:131.12.2013.
zbirni prikaz izolata iz40 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summaryresults for the isolates frod0 centesin Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Ampicillin 535 86 (0) 51 (0)- 100 (0)
Gentamicin 535 59 (0) 14 (0)- 73 (0)
Vancomycin 659 5(0) 0 (0)- 20 (0)

* rezultati centara s malim br&jn izolata (<30) nisu uzeti u obzir

results from the centers with small number of isolates (<30) were not taken into consideration
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Haemophilus influenzag1.10.- 31.12. 2013.} osjetljivost na antibiotike u RH
- sensitvity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za

pralenje

r e Zbiotikeé leRHc i | e

Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Haemophilus influenzae

bakterija

na

- rezistencija na antibiotike u razdoblju od 1:131.12. 2Q3.
zbirni prikaz izolata iz40 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summary results for theolates fromd0 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isolates | (* i”te(;o"“;drifsri rs“tg)nitzo'a ta rezultata*
(% of intermediate) isolates Range of local
results*
Ampicillin 2 030 17 (0) 5 (0)- 65 (0)
Amoxicillin + clav. acid 2 030 2 (0) 0 (0)- 17 (0)
Cefuroxime . 1889 9 (3) 0 (0)- 36 (0)
Cefuroxime ora 1845 13 (87) 0 (100)- 37 (63)
Ceftriaxone 1944 0 (0) 0 (0)-0 (0)
Co-trimoxazole 2 088 19 (1) 6 (0)- 51 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (w&Ddg not taken into consideration
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Akademi ja medicinskih znanosti Hr vat ske, Kol egi j za jawmRd zdr
Croatian Academy of Medical Stences, Public Health Collegium, Committee for Antibiotic Resistance Surveillance

Escherichia coli(1.10.- 31.12. 2013.} osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo
pral enje

Odbor za

rezistenciije

Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibioti ¢ Resistance Surveillance

Escherichia coli

bakterija

- rezistencija na antibiotike u razdoblju od 1-131.12. 2Q3.
zbirni prikaz izolata iz10 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.

summary reultsfor the isolates frord0 centers in Croatia

na

anti bi o

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of (6 intermedijarnity fzolata rezultata*
isolates | in;’e?mr:ji'ztg)nfsolates Range of local result$

Ampicillin 18 346 48 (0) 29 (0)- 69 (0)
Amoxicillin + 18 352 7 (0) 2 (0)- 15 (0)
clav. acid

Piperacillin + 18 246 2(1) 0(0)-8(1)
tazobactam

Cephalexin 17 899 9 (0) 4 (0)- 22 (0)
Cefuroxime 18 282 8 (0) 2 (0)- 17 (0)
Ceftazidime 18 343 6 (0) 1(0)-15(2)
Ceftriaxone 18 353 6 (0) 1 (0)- 16 (2)
Cefepime 18 236 3(0) 0 (0)- 10 (1)
Ceftibuten 17 943 4 (0) 1(0)-17 (0)
Cefixime 17 938 7 (0) 2 (0)- 17 (0)
Ertapenem 18 229 0 (0) 0(0)-1(0)
Imipenem 18 278 0(0) 0 (0)-0(0)
Meropenem 18 266 0(0) 0 (0)-1 (0)
Ciprofloxacin 18 351 14 (0) 6 (1)-24 (1)
Norfloxacin 18 194 14 (0) 6 (1)- 24 (2)
Gentamicin 18 323 6 (0) 3(0)-17 (2)
Netilmicin 17 889 3(2) 0 (0)-7 (0)
Amikacin 18 080 0 (0) 0 (0)- 2 (0)
Nitrofurantoin 17 930 3(0) 0(0)-9 (0)
Co-trimoxazole 18 342 24 (0) 12 (0)- 40 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Proteus mirabilis(1.10.- 31.12. 2013.) - osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanosti Hrvatske, Kolegij zajavno zdravstvo

Odbor za pralenje rezistencije bakterija na antibio:
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Proteus mirabilis

- rezistencija nargtibiotike u razdoblju od 1.1031.12. 2Q3.
zbirni prikaz izolata iz10 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summaryresults for the isolates frod0 centers in Croatia

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih
ANTIBIOTIC izolata (% i”te(;m;drijeasrigitg)nitzo'ata rezultata*
0 *
_NO' of (% of intermediate) isolates Range of local results
isolates

Ampicillin 3941 46 (0) 17 (0)- 100 (0)
Amoxicillin + 3941 18 (0) 4 (0)- 38 (0)
clav. acid
Piperacillin + 3917 2(1) 0(0)- 16 (7)
tazobactam
Cephalexin 3844 22 (0) 4 (0)- 48 (0)
Cefuroxime 3936 20 (0) 2 (0)- 45 (0)
Ceftazidime 3940 16 (0) 1(0)-42 (0)
Ceftriaxone 3941 16 (0) 1(0)-43(0)
Cefepime 3917 3(2) 0 (0)-23 (0)
Ceftibuten 3800 14 (0) 1 (0)-42 (0)
Cefixime 3772 16 (0) 0 (0) -45 (0)
Ertapenem 3915 0 (0) 0 (0)-4 (0)
Meropenem 3918 0 (0) 0(0)-1(1)
Ciprofloxacin 3939 20 (1) 0 (0)-54 (0)
Norfloxacin 3899 21 (1) 3(0)- 60 (2)
Gentamicin 3 A1 20 (1) 5 (0)-48 (2)
Netilmicin 3811 17 (1) 0 (0)- 47 (0)
Amikacin 3 888 9 (0) 0 (0)- 36 (0)
Co-trimoxazole 3939 38 (0) 18 (0)- 65 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with smalimber of isolates (<30) were not taken into consideration
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Croatian Academy of Medical Sciences, Public Health Collegium, Committee for Antibiotic Resistance Surveillance

Klebsiella pneumonia€l.10.- 31.12. 2013.) - osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo

Odbor za pralenje rezistencije bakterija na antibio:
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Klebsiella pneumoniae

- rezistencija na antibiotike u razdoblju od 1:131.12 2013.
zbirni prikaz izolata iz0 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summary results for the isakes from40 centers in Croatia

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih
ANTIBIOTIC izolata (% inteor/m;drifaasrir;itf;)nitzolata rezultata*
0 *
_NO' of (% of intermediate) isolates Range of local results
isolates

Ampicillin 4 295 100 (0) 94 (0)- 100 (0)
Amoxicillin + 4 300 25 (0) 7 (0)- 61 (0)
clav. acid
Piperacillin + 4 261 17 (6) 0 (0)- 40 (7)
tazobactam
Cephalexin 4131 37 (0) 18 (0)- 59 (0)
Cefuroxime 4 296 37 (0) 15 (0)- 63 (0)
Ceftazidime 4 298 33(2) 9 (0)- 54 (7)
Ceftriaxone 4 299 33(2) 9 (0)- 62 (0)
Cefepime 4 258 25 (3) 0 (0)- 47 (16)
Ceftibuten 4140 19 (0) 0 (0)- 44 (0)
Cefixime 4127 33 (0) 12 (0)- 62 (0)
Ertapenem 4 250 1(0) 0(0)-13 (1)
Imipenem 4276 0 (0) 0 (0)-1(0)
Meropenem 4273 0 (0) 0(0)-2 (0)
Ciprofloxacin 4 293 31(2) 9 (0)- 62 (1)
Norfloxacin 4214 32 (1) 9(0)-68 (0)
Gentamicin 4 296 31 (1) 7(1)-54 (0)
Netilmicin 4127 19 (4) 0(0)-51 (1)
Amikacin 4227 2(2) 0 (0)- 7 (0)
Co-trimoxazole 4292 36 (1) 11(0)- 61 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results fom the centers with small number of isolates (<30) were not taken into consideration
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Akade,mija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za pralenje rezistencije bakterija na antibio:
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Enterobacter spp., Serratiaspp., Citrobacterspp.

- rezistencija na antibioté&ku razdoblju od 1.1031.12.2013.
zbirni prikaz izolata iz40 centra u RH

- antibiotic resistance for the period 1.131.12. 203.
summaryresults for the isolates frod0 centers in Cro#

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih
ANTIBIOTIC izolata (% i”te(;mjfdrifsrigitg)nitzo'ata rezultata*
0 *
_NO' of (% of intermediate) isolates Range of local results
isolates

Ampicillin 3244 99 (0) 0 (0)- 100 (0)
Amoxicillin + 3255 88 (0) 58 (0)- 100 (0)
clav. acid
Piperacillin + 3178 15 (3) 0 (2)- 46 (0)
tazobactam
Cephalexin 2762 90 (0) 57 (0)- 100 (0)
Ceftazidime 3235 21 (1) 10 (0)- 50 (0)
Ceftriaxone 3236 22 (1) 10 (0)- 35 (1)
Cefepime 3184 9(2) 0 (2)- 37 (0)
Ceftibuten 2774 25 (0) 6 (0)- 80 (0)
Cefixime 2700 28 (0) 13 (0)- 62 (0)
Ertapenem 3141 2 (1) 0 (0)- 11 (0)
Imipenem 3 204 1(0) 0 (0)-3(0)
Meropenem 3203 1(0) 0(0)-2(1)
Ciprofloxacin 3242 11 (2) 3(0)- 23 (0)
Norfloxacin 2738 10 (1) 3 (0)- 50 (0)
Gentamicin 3 244 14 (1) 4 (0)- 28 (7)
Netilmicin 3058 11 (1) 0 (0)- 23 (0)
Amikacin 2 802 2 (1) 0(0)-17 (2)
Co-trimoxazole 2 867 17 (0) 7 (0)- 30 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzetizirob
results from the centers with small number of isolates (<30) were not taken into consideration
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo
rezistenciije
Croatian Academy of Medical Sciences, Public Health Collegium

Odbor za

pralenje

Committee for Antibiotic Resistance Surveillance

Pseudomonas aeruginosa

bakterija na antibi of

- rezistencija na antibiotike u razdoblju od 1:131.12. 2Q3.

zbirni prikaz izolata iz0 centra u RH

- antibiotic resistance for the period 1.131.12. 2Q3.
summary results for theolates fron¥0 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Piperacilin + 4 465 16 (0) 0 (0)- 52 (0)
tazobaktam
Ceftazidim 4 458 13 (0) 3 (0)- 63 (0)
Cefepim 4 461 8 (0) 0 (0)- 52 (0)
Imipenem 4 456 16 (1) 0(0)- 54 (2)
Meropenem 4 458 14 (3) 0 (0)- 56 (2)
Ciprofloxacin 4 463 23 (1) 6 (3)-48(2)
Gentamicin 4 468 26 (0) 7 (0)- 50 (0)
Netilmicin 4242 25 (0) 0 (0)- 54 (0)
Amikacin 3870 11 (3) 0 (0)- 36 (0)
Colistin 944 0 (0) 0 (0)- 0(0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir

results from the centers with small number of isolates (<30) were not taken into consideration

n
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za

pralenje

rezistenciije

Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Acinetobacter baumanii

bakterija

na

- rezistencija na antibtike u razdoblju od 1.1031.12. 2Q3.
zbirni prikaz izolata iz10 centra u RH
- antibiotic resistance fahe period 1.10.31.12. 2Q3.

summaryresults for the isolates frod0 centesin Croatia

anti bi o

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC | No. of isolates| (% i”teor/om;drijeasrigitg)nitzo'ata rezultata*
(% of intermediate) isolates Range of local results*

Ampicillin + 1364 26 (7) 1 (0)- 64 (10)
sulbactam
Meropenem 1411 78 (2) 72 (0)- 94 (0)
Imipenem 1411 78 (1) 70 (0)- 94 (0)
Ciprofloxacin 1413 86 (0) 58 (0)- 99 (0)
Gentamicin 1412 81 (0) 44 (0)- 95 (0)
Netilmicin 1322 69 (0) 8 (0)- 95 (0)
Amikacin 1326 73 (1) 44 (0)- 95 (0)
Co-trimaxazole 1324 71 (3) 40 (2)- 95 (0)
Colistin 1045 1(0) 0 (0)- 33 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za pralenje rezistencije bakterija na antibio:
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

Salmonellaspp.

- rezistencija a antibiotike u razdoblju od (I1.- 31.12. 203.
zbirni prikaz izolata iz0 centra u RH

- antibiotc resistance for the period 01. - 31.12. 203.
summaryresults for the isolates frod0 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Ampicillin 2158 10 (0) 0 (0)- 38 (0)
Amoxicillin + 2 158 2 (0) 0 (0)- 13 (0)
clav. acid
Ceftazidim 2158 0 (0) 0 (0)-2(0)
Ceftriaxone 2158 0 (0) 9 (0)-2(0)
Ciprofloxacin 2 157 0(0) 0(0)- 3 (0)
Nalidixic acid 2103 2 (0) 0 (0)- 7 (0)
Co-trimoxazole 2158 3 (0) 0 (0)- 10 (0)

* rezultati centara s malim brojem izolata (<3@u uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo

Odbor za pralenje rezistencije bakterija na
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

anti bi o

Campylobacter jejuni

- rezistencija na antibiotike u razdoblju od 01-(IL.12 2013.
zbirni prikaz izolata iz 40 centra u RH
- antibiotic resistance for the period 01.681.12. 2013.
summary results for the isolates from 40 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Ciprofloxacin 2 146 50 (0) 0 (0)- 67 (0)
Erythromicin 2 145 1(0) 0 (0)- 34 (0)
Tetracycline 1549 26 (0) 12 (0)- 45 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Campylobacter coli(1.01. - 31.12. 2013.)- osjetljivost na antibiotike u RH
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Akademija medicinskih znanosti Hrvatske, Kolegij za jawno zdravstvo

Odbor za pralenje rezistencije bakterija na
Croatian Academy of Medical Sciences, Public Health Collegium

Committee for Antibiotic Resistance Surveillance

anti bi o

Campylobacter coli

- rezistencija na antibiotike u razdoblju od 01-(BL.12 2013.
zbirni prikaz izolata iz 40 centra u RH
- antibiotic resistance for the period 01.081.12. 2013.
summary results for the isolates from 40 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
isolates _% of resistant
IS (% of intermediate) isolates
Ciprofloxacin 698 50 (0) 42 (0)i 56 (0)
Erythromicin 698 1(0) 0 (0)1 3 (0)
Tetracycline 494 27 (0) 25 (0)i1 31 (0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were not taken into consideration
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Akademija medicinskih znanosti Hrvatske,Kolegij za javno zdravstvo

Odbor za praienje rezistencdje bakterija na antibiotike u R
Croatian Academy of Medical Sciences, Public Health Collegium
Croatian Committee for Antibiotic Resistance Surveillance
Shlgellaspp. - rezistencija na antibiotike u RH / antibiotic resistanc€rioatia, 01.0% 31.12.203.

AMP AMC CAZ CRO CIP SXT
Shigellaspp. No [1% | R% | No 1% | R% | No [1% | R% | No | % R % No 1% | R% | No |[1% | R%
Shigella 24 0 0 24 0 0 24 0 0 24 0 0 24 0 9 24 0 92
sonnei*
Shigella 3 0 33 3 0 0 3 0 0 3 0 0 3 0 0 3 0 67
flexneri*
UKUPNO* 27 0 4 27 0 0 27 0 0 27 0 0 27 0 13 27 0 89
TOTAL

* podatak o postotku rezistencije nepouzdan zbog premalo izolata

resistance rate dataneliable due to small number of isolate
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravste
Odbor za pralenje rezistemMcije bakterija na antibiotike u R

Croatian Academy of Medical Sciences, Public Health Collegium
Croatian Committee for Antibiotic Resistance Surveillance

Anaerobne bakterije- rezistencija na antibiotike u RH / antibiotic stsince in Croatia, 01.0131.12.20.3.

Anaerobes
P AMC PTZ ERT MTZ CcC

No [I% | R% | No | 1% | R% No 1% | R% No 1% | R% No 1% | R% No 1% | R%
Gram pozitivni anaerobi| 295 | 1 12 317 1 2 294 2 2 191 0 1 312 0 50 311 0 15
osim C.difficile
Gram negativni 373| 0 85 396 1 10 377 4 6 256 0 1 383 0 12 390 0 27
anaerobi
UKUPNO 668 | 1 53 | 713| 1 6 671 3 4 447 0 1 695 0 29 701 0 21
TOTAL
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HRVATSKI ZAVOD ZA JAVNO ZDRAVSTVO
CROATIAN NATIONAL INSTITUTE OF PUBLIC HEALTH
Rockefellerova 7, 10 000 Zagreb

Slugba zamikrobiologiju

Odjelzatuberkulozu

Microbiology Service

Mycobacteriology Department

Primdr.Ver a Kdtalkiowi i

Tel./ 01/4881 360
e-mail: v.katalinicjankovic@hzjz.hr

Mikobakterije izolirane u Hrvatskoj u 2013. godini

Incidencija tuberkuloze u 2013. godini |e
| aboratorija je ostala nepromijenjena (14 |
uzoraka na tuber kul ozego uga0®. gpdai. U 4,4%1lu@drakama n
kultivacijom su otkrivene mikobakterijg r aspon pozitivnih kulturt
kretao od 0,4 do 15,4% pozitivhih uzoraka. Ukupno je izolirano 2.153 sojeva mikobakterija
gto je na razinigddionia. i Mel Mitttuberculosistadalie?2 .| e
dominantna mikobakterija 4.748 (81,2%) izolata, udio netuberkuloznih mikobakterija
( NT M) je porastao na 18, 8 %. Tijekom 2013.
izoliran M. bovis a z a b iarho 1Mgbovisi BGG s@. Osobe s izolatima NTM se
biljege od 1982. godi ne, a kod vigekratnitl
mikobakterioze i popunjava obrazac za NTM. U 2013. godini je otkriveno 28 (0,65/100.000)
bolesnika s zadovoljenimi kr obi ol ogkim kriterijima za d
bol esni ka wuzrol ni kM. mendpip Madbdcassudod & leolespilaM.b i o
kansasiikod 5,M. aviumi M. intracellularekod 4 bolesnika. Registriran je i jedan bolesnik
gdje je izolia n i uzr Bllintkermediuml oodnosu na prethodnih
je zamjetan porast br oj a miMk kabsask,odeosnoM.z a g ¢
abscessudVl. gordonaekao saprofitna mikobakterija je identificiran u 29,3% NTM izolata.

Nag | egi e s e radil o o] kontaminacij i uzor a
pseudoinfekcijama u vige zdravstvenih wustar
i dalje prevladavajM. xenopis 23,1% iM. fortuitums 11,2% izolata. lako j&1. kansasii
otkr i ven u samo 4,0% i zol ata, gotovo sVi i zol
Izrazito povoljan trend broja rezistentnih sojéMatuberculosisa time i bolesnika s
rezistentnom tuberkulozom je nastavljen. Od 1.748 izoliranih sdjewaberculosissamo je

91 (5, 2%) bilo rezistentno na prvu |iniju
62, 6% | e bil o monorezistentno, dok j e 37
antituberkulotika iz prve linije. Radi se o izolatinM. tuberculosiskod dugo® di gnj i h
kroni | nih bol esni ka s rezistentnom tuber ki
utvrlena kod 48,3% izoliranih sojeva, a mor
nalazi monorezistencije ukazuju da je u Hrvatskoj rezistencija nadHail j e naj zna
prekursor multirezistencije i zahtjeva o0zbi

na antituberkulotike kodM. tuberculosisn ast aj e spontanim mutaci
regijama odreleni h g¢genaaR ifeEuoutéciuiregiiogenpoBa r e z
dugal koj 81 phb, a rezistencija na H povezar
Vvige gena od koj katGiishi Na @djeln naadijagnpstiku juberkujpoeerza
odrelivanj) e mupoB &atG ianhAukorigiee se ikamercijalni test Genotype
MTBDRplus (Hain Lifescience) in housemet oda vi gestrukog PCR uz


mailto:v.katalinic-jankovic@hzjz.hr

poletnica koje su nalinjene t akkatG@a315hrkr i vaj u

i inhA (inhA°®). Navedeni m metodama bilo je mogulie o
rezistencije na R kod svih sojeva izoliranih u bolesnika s multirezistentnom tuberkulozom u
2013. godi ni . U istih bolesnika molekul arna
jedan so} dokazana je mutacija u geRatG. Za preostala 3 multirezistentna soja dostupnim
metodama nije bilo moguie odrediti molekularr
izolirana su i dva polirezistentnecijunahila | iji
uzrokovanu mutacijom u genkatG.Me Lu s oj evi ma koj i su bili r
previadavala je mutacija u gemhA (60%). Kako za ukupno 4 (25%) soja rezistentna na H
(neovisno o profilu rezistenci jnevrezmstencigg, bi | o |
jog uvijek nije mogulie u potpunost. zamijeni

molekularnim testovima.

U 2013. godini metodom MIRWNTR (engl. Mycobacterial Interspersed Repetitive
Units - Variable Number of Tandem Repeatgl uk or i gt enj e 15 MI RU | oku
su 353 kIl i M.ithb&ailosis z ml adda pol et ka prospektivne

genotipizacije Svih novoizoliranih Soj eva
Genotipizacijom sojevaM. tuberculosiso mo @nolje razdvajanje endogene reaktivacije
prethodne infekcije od superinfekciije, pralen
razini (posebice rezistentnih sojeva) te otkr
Rezultati genotipizacigk or i gt enj em ove metode su numeri | ki
usporelivat. unutar | aboratorija te s referen

baza podataka MIRWNTRplus (www.miruvntrplus.org).
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Mycobacteria isolated in Croatia in 2013

TB incidence hit an alflime low in Croatia in 2013 with a rate of 13/100,000
inhabitants. The number of TB laboratories did not change, though, and the diagnostic was
divided between 14 labs on three levels. To analyze data on isolated strains, amgiestio
on the work of TB laboratories in 2013 was used.

A total of 39,608 clinical samples were analyzed for tuberculosis. In 4.4% of samples,
cultivation detected mycobacteria and the range of positivity of cultures in different
laboratories was from 8.to 15.4%. Similar to 2012, a total of 2.153 mycobacterial strains
were isolatedM. tuberculosigemained the predominant mycobacterium with 1,748 (81.2%)
isolates, though on a lower scale than the previous year. The numbentoberculous
mycobacterig NTM) increased from 14.0% in 2012 to 18.8% in 2013. Mlobovisstrains
and only oneM. bovisBCG strain were isolated in 2013 (Table 1).

Mycobacterioses are not reported to the Epidemiology Service in Croatia. Lab data on
cases with multiple NTM isotas have, still, been systematically documented since 1982.
Though the number of mycobacterioses is relatively small, the absolute number of cases in the
monitored period is continually on the rise or stabile. In 2013, a total of 28 (0.65/100,000)
cases fliilling the microbiological criteria for mycobacteriosis were documenidw: cause
of mycobacteriosis in 8 patients wisls xenopi,in 6 M. abscessusn 5 M. kansasiiand in 4
eachM. aviumandM. intracellulare respectively. One patient with isolatetl intermedium
was recorded. Comparing to last 10 years, there has been an increase in number of
mycobacteriosesaused by eithe. kansasiior M. abscessudM. gordonae a saprophytic
mycobacterium, was identified in 29.3% NTM isolates. In most casedsohation was the
result of specimen contamination, accidental finding and repeated pseudoinfections in several
health care facilities. Among opportunistic pathogenic NTM in Croatia still prilaienopi
(23.1%) and\. fortuitum(11.2% isolates). AlthughM. kansasiwas detected in only 4.0%
isolates, almost all isolates of this species were clinically significant.

The number of resistaM. tuberculosisstrains and, by extension, cases of resistant TB has
not demonstrated any significant increaseth@f 1,748 isolatet¥l. tuberculosisstrains, only

91 (5.2%) were resistant to the first line antituberculotics (Table 3). Among drug resistant
strains 62.6% were monoresistant, while over 37.4%.dtiberculosigsolates were resistant

to 2 or more firsline antituberculotics. Monoresistance to isoniazid (H) was established in
48.3% of isolated cases, and monoresistance to streptomycin (S) in 13.2% isolated cases
(Table 4). These findings suggest that the monm resistance to H is still possible presour

of multiresistance and requires a serious approach to the treatment of patients with
monoresistant tuberculosis. Resistance to antituberculotié. tuberculosisis caused by
spontaneous mutation in specific regions of certain genes. Some 96%nsf gsgstant to R

have a mutation in the &ib-long region of thepoB gene, while resistance to H is related to

the numerous mutations affecting one or more genes, most significantkiagigndinhA

At the TB Diagnostics Department of the Croatianidiat! Institute of Public Health, to
determine resistance conferring mutations in ipp@B, katG and inhA genes, commercial
Genotype MTBDRIus (Hain Lifescience) tests and anhouse multiplex PCR method are
used, with specific primers designed for detecimutation in genekatG (Ser315Thr) and

inhA (inhA°*"). The molecular basis of the resistance to R using said methods was
determinable in all 4 patients with multiresistant TB in 2013, while the resistance to H could
be determined in only one straintlvthe mutation inkatG gene, the mutation that often
precedes further acquiring of resistance, especially multiresistance. In 2013 there were 10
strains with monoresistance to H isolated; in 75% of these strains, molecular basis of
resistance to H was ti#mined. Both polyresistant strains, whose resistance profile included
the resistance to H developed the mutatiokat gene (Table 5). Still, as for 4 (25%) of



strains the molecular base of resistance to H could not be determined, phenotypic test of
sensitivity to ATL can still not be substituted by molecular tests.

In 2013, using 15 loci MIRWWNTR (Mycobacterial Interspersed Repetitive Units
Variable Number of Tandem Repeats) method, a total of 353 clMicaiberculosigsolates
were genotypedand since the beginning of the prospective population study of genotyping of
all newly isolatedM. tuberculosisstrains (in 2004), more than 6,100 strains. Genotyping of
M. tuberculosisstrains enables differentiating between endogenous activation obysevi
infection and superinfection, following infection transmission on national or local level
(especially resistant strains) and confirming or refuting {lab@ratory contamination. When
using this method, genotyping results are numerical, thus enaiinpde comparison of data
both within the laboratory registry as well comparison with the referent strains in web
databases such as MIRKNTRplus database (www.mirvntrplus.org).
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Tablica-Table1.
Mikobakterijeizoliraneu Hrvatskoj 2003.1 2013.
Mycobatteria strainsisolatedin Croatia, 20032013

Netuberkulozne

Ukupno mikobakterije

Godina Mikobakterija M. tuberculosis M. bovis Nontuberculous
mycobacteria
Total i i
Year Broj % M. bovis BCG Broj %
No -SOj No
2003 4760 4516 94,8 - 1 243 51
2004 4170 3%8 94,9 1 3 208 5,0
2005 4114 3904 94,9 - - 210 51
2006 3959 3717 93,9 2 240 6,1
2007 3217 2920 90,8 1 4 292 9,1
2008 3665 3299 90,0 - 1 365 9,9
2009 3197 2763 86,4 - - 434 13,6
2010 2712 2283 84,2 - 1 429 15,8
2011 2351 2000 85,0 - 4 347 14,8
2012 2108 1807 85,7 1 6 294 14,0
2013 2153 1748 81,2 - 1 402 18,8




Tablica-Table2.
Netuberkulozne mikobakterije (NTM) izolirane u Hrvatskoj u 2013. godini
Nontuberculous mycobacteria (NTM) isolated in Croatia in 2013

Vrsta Broj %

UVIETNO PATOGENE MIKOBAKTERIJE

M. avium 15 3,7
M. intracellulare 25 6,2
sporograsta M. kansasii 16 4,0
M. xenopi 93 23,1
M. intermedium 4 1,0
M. scrofulaceum 1 0,3
brzog rasta M. fortuitum 45 11,2
M. chelonae 31 7,7
M. abscessus 25 6,2
M. mucogenicum 4 1,0
M. celatum 2 0,5

SAPROFITNE MIKOBAKTERIJE

sporog rasta M. gordonae 118 29,3
M. terrae 11 2,7
M. nonchromogenicum 3 0,7
M. thermoresistibile 2 0,5
brzog rasta M. flavescens 1 0,3
M. vaccae 3 0,7
M. aurum 1 0,3
M. phlei 1 0,3
Mycobacteriunsp. 1 0,3
Ukupno 402 100
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Tablica-Table3.

Osjetljivost sojevaM. tuberculosisa antituberkulotike u Hrvatskoj, 201§.
Drug SusceptibilityTesting of M. tuberculosis strains in Croatia, 2013

Ustanova M. tuberculosis Osjetljivi Rezistentni
Institution strains Sensitive Resistant
ZJZ Lakove 30 30 -
SB Klenovnik 617 569 48
OB Nova Gr 48 48 -
ZJZ Osijek 93 89 4
ZJZ Pula 52 52 -
ZJZ Rijeka 119 116 3
ZJZ Sl.Brod 43 43 -
KBC Split 70 66 4
ZJZ Split 5 5 -
ZJZ Gibeni 21 21 -
ZJZ Virovitica 4 4 -
ZJZ Zadar 57 47 10
KBC Zagreb 162 160 2
HZJZ 427 407 20
Ukupno 1748 1657 91




Tablica-Table4.

RezistentnsojeviM. tuberculosisi Hrvatskoj 2013.godina

Drug resistant M. tuberculosis strains isolated in Croatia in 2013

1 ATL Broj sojeva (No.)
S (streptomicin) 12 (13,2%)
H (izoniazid) 44 (48,3%)
R (rifampicin) -
E (etambutol) 1(1,1%)
Z (pirazinamid) -
57 (62,6%)
2 ATL
SH 4 (4,4%)
4 (4,4%)
3 ATL
H,R,S -
HIRIE -
H!R!Z -
S,RZ B
SH,Z -
4i5ATL
SlHlRlE -
S,RR,Z 2 (2,2%)
SHR,E,Z 28 (30,8%)
30 (33,0%)
Ukupno - Total 91(100,0%)

Legenda Key. ATL 1 antituberkulozni lijekovi
antituberculotic drugs
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Tablica-Table 5.

Mutacije odgovorne za rezistenciju na rifampicin i izoniazid u 2013. godini

Mutations responsible faifampicin and isoniazid resistance in 2013

Br.

b?ﬁ(s)n(;l]fa katG % inhA % WT % rpoB %

patients
MDR 4 1 25,0 0 / 3 75,0 4 100
Monorezistentni- 10 3 30,0 6 60,0 1 10,0 / /
Monoresistant
Polirezistenti- 2 2 100 0 / 0 / / /
Polyresistant
Ukupno - Total 16 6 37,5 6 375 4 25,0
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Vagnmrsdl enja rezishimtai j e u invazivni

Sustavno pralenje rezistencije na antibiot]i
European Antnicrobial Resistanc&urveillance System (EARS$)ojekta. Za prioritete u
pralenju odabrano | e u Spaartug E.kaecalig EBeciunbR kt er

pneumoniaei E. coli, od 2005. g. dodano K. pneumaniad B.nj e
Aeruginosa a od 2013. g. kao pil ot pr oAcieekobacter a p o |
spp. S obzirom na rwzdrndkdaui praksupruet axain

zemljama odluleno je da se u pralenju na ¢
izolati (iz hemokultura i likvora). Interpretacija nalaza ovih bakterija u hemokulturi i likvoru je

u svim laboratorijimaj ednak a i njihovo klinil|l ko znale
postojelu mredgu mikrobiologkih | aboratori|j
antibiotike Hrvatska se spremno ukljulila
Hrvatskap st al a | |l ani com Europske uni jfNetpiogramat s k

Europskog centra za prevenciju i kontrolu bolesti (engl EudopeanCenter for Disease
PreventionandControb ECDC). Nedost at ak pralenja rezisten

je mal.i br o] il zolata u nekim centrima gto
| i njenica da se prvi izolati s novim mehani
l' i kvor u. Prednost sudjel ovanjar aulli e#@amqg @s Kso |

zeml j ama te raspol aganj e podaci ma o rezis
pralenje rezistencije opisano u prvom pog]l
izolata dobro se nadopunjuju i predstavljaju dobru kombing u za pr al enj e
Hrvatskoj na nacionalnoj i lokalnoj razini.

Rezultati pralenja rezistencije u invazivni

U 2013g. prikuplien jev e fbrioji zol ata negol i progle godin
prikupljenih invazivnih izolata gjedinih vrsta prikazani su u Tablici 1.

Podaci o izolatima galju se na formul aru
rezistencije na antibiotike u Klinici za infektivne bolesti. Sa svrhom retestiranja izolata s
rijetkim fenotipom i eventualne faje obrade invazivni izolats. pneumoniae, Ecoli, K.
pneumoniae Acinetobactespps e gal ju u Referentni centar
S.aureus, Efaecalis, Efaeciumi P. aeruginosau ReferenthnCenar za bol ni | ke
Tijekom 2013g. prikupljeno jel19izolataS. pneumoniad,066izolataE. coli, 396izolataK.
pneumoniag533izolataS. aureus250 izolata enterokok#175 E. faecalisi 75 E. faecium
izolatg, 256izolataP. aeruginosa te 114 izolatacinetobacterspp (Tablica 1) U 2013.g.
podacio invazivnim izolatimasu stigli iz 21centra.

U odnosu na prethodnu godinu wuolen je | ag
(Tablica 2).

Primjetan je trend porasta stope penicilin neosjetljivih invazivnih izolata penumokoka (27%)
k oj a d o sneasjgtlpvossizolatd koji kolonizirajunazofarinks (31%)lpak, samo 4%
invazivnih izolata nije dostupno parenteralnoj terapiji penicilinom ukoliko infekcija ne

zahvala sredignji ¢givlani sustav te se par
izbora =za |1 j el enji@a Rgestenagma rkakrklide (34%)pen etuanioo L e r
porastu



Udi o MRSA izolata (24%) nagdgalost ne pokazuje
dalje drgi vrijednosti i spod 30% kao gto je t
odgova a sni genju stope MRSA melLu svim stafiloko
2013.9.).

Udi o enterokoka rezistentnih na glikopeptide

a stopa visoke rezistencije na aminoglikozeledalje visoka.

RezstencijaE. colina f l uor okinolone (21%) je u porastu
(17%).Udio sojevaE. colikoji proizvocebetal a kt amaze progirenog spekt
spectrum beth a c t a ma s egjes Uilagan@nsmiastu dok je udio pneumorae izolata
rezistentni h na 3. generaciju cefalosporina p
prvi invazivni izolatk. pneumoniaeezistentan na karbapeneme opisan 2009.9. po prvi puta u

2013.g. neosjetljivost invazivnik. pneumonia@a karbapeeme se ispoljila kao 1%.

Karbapenem rezistent®. aeruginosg e j og uvi jek veliki probl em
rezistenciji na vel inu antibiotika uol en pr
ovogodignjim rezultati ma.

U okviru magiavmnegiptainei je u izolata iz svibh
porast rezistencij@cinetobacterspp. na karbapeneme. U 2013.g. po prvi puta se rezistencija
pratila u invazivnih 1izolata acinetobaktera

rezistencije na karbapeneme (91%).

Demografski podaci za pacijeritporijeklo uzorakgrikazani su u tablema3ii 4.

Zastupljenost rezistentnih izolata u pojedinim centrimkaaana je na slikama 8.
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Impact of antibiotic resistance surveillancem invasive isolates

Systematic antibiotic resistance surveillance at the European level started witrdipean
Antimicrobial Resistanc8urveillance System (EARS®)oject in 1999. At the beginning six
bacterial species were selected as a priorityrdsistance surveillance, nameélyaureus, E.
faecalis, E.faecium S. pneumonia@and E. coli, in 2005K. pneumoniaeand P. aeruginosa

were added and in 201Acinetobacterspp isolates were included as a pilot project.
Considering that there is a wide \aion in sampling and interpretation of results among
different countries it was decided that only invasive isolates (from bloodcultures and
cerebrospinal fluid, CSF) will be included in the European surveillance. Interpretation of
bacterial growth in bloh and CSF is unique for the species tested in all laboratories and the
clinical significance of these findings is not in question. Thanks to the already existing network
of microbiology laboratories within the Croatian Committee for Antibiotic Resistance
Surveillance, Croatia readily joined EARSS at the very beginning of the project and when
Croatia joined the European Union, Croatian data got includedEARS-Net program of the
European Center for Disead’revention and Control (ECDC). The limitation aftibiotic
resistance surveillance in invasive isolates only, is that some centres may have too few isolates
to enable analysis at the local level and first isolates with novel resistance mechanisms do not
necessarily appear in blood or CSF. The advastagfe participating in the European
surveillance network are the possibility to compare data between countries and obtaining
information about resistance in invasive isolates. Therefore mass surveillance as described in
chapter 1 of this publication and feed study of resistance in invasive isolates provide a good
combination forsurveillance of antimicrobial resistanaelocal and national levét Croatia.

Results of theantibiotic resistance surveillance in invasive isolates

In 2013 a greatenumler of isolates was collected than the previous year. Number of
laboratories reporting and number of invasive isolates collected are shown in Table 1.

Forms with data for each isolate are sent to and analysed at the Reference Centre for
Antimicrobial Resisance Surveillance at the University Hospital for Infectious Diseases.
With a purpose of retesting and further analysis of isolates with unusual phenotype isolates of
S. pneumoniagE. coli, K. pneumoniaeand Acinetobacterspp. are sent to thdReference

Centre for Antimicrobial Resistance Surveillanaile isolates ofS. aureus, Efaecalis, E.
faeciumand P. aeruginosaare sent to the Reference Centre for Hospital InfectiDosing

2013we havecollected 119solates ofS.pneumoniael066isolates ofE. coli, 396isolates of

K. pneumoniag533isolates ofS.aureus250 enterococcal isolates (1E5 faecalisand 75E.
faeciumisolates) 256isolates ofP.aeruginosaand 114 isolates dkcinetobactespp.(Table

1).In 2013 data on invasive isolates weolected from21 centers.

There is a slight increas@ resistance for majority of antibioticas compared with the
previous yeaTable 2).

There is a increasing trend imonsusceptibility to penicillinin invasive pneumococcal
isolateswith rate ofnon-susceptibility(27%) reachng the rate ofnon-susceptibility in non
invasive isolateg31%). However, only 4% of invasive isolates can not be treated with
parenteral penicillinn infections other thacentral nervous system infectiorsg penicillin



still remains a drug of choice for treatment of pneumococcal pneumonia. Resistance
macrolides (34%) iscreasingas well.

Unfortunately the proportion of MRSA isolates (24%asslightly increaed, but still remains
below 30% which was first reotedin 2010. Thisdecreasing trend in MRSA rates is also
observed in surveillancaf all staphylococcal isolates regardless of the site of isoléti?%

in 2013).

The proportion of glycopeptide resistant enterococci is increasing (7%) and the rate of high
level aminoglycoside resistance is still high.

Quinolone resistance ik. coli (21%) increaseccompared tothe last year rate (17%).
Proportion ofE. coliisolates producing extended spectrum {@tsamases (ESBL) slightly
increased while number &. preumoniaeisolates resistant to®generation cephalosporins
still remained the samélthough carbapenem resistat pneumoniaavas first reported in

2009, carbapenem resistance in invagiveneumoniaeeached 1% for the first time in 2013.

Carbapenenresistance inP. aeruginosastill remanes a big problem in CroatiaSlight
decrease in resistance recorded last year unfortunately did not continue in 2013.

A suddenincreaseof carbapenem resistance Atinetobacterspp.was recorded sinc2009
amongisolates in mass surveillance program. In 2013 data for invasive isolates were collected
for the first time and as expected carbapenem resistance in invasive i§818gss very

high as well.

Demographigatientdataand sample origin data aseown n Tables3 and 4

Proportion of resistant strains by laboratory centres is showigures 18.
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Tablica-Table 1.
Broj laboratorija i izolata prijavljenih u razdoblju od 20@D13.

Number of laboratories and number of isolates reported for the p200d2013

Acinetobacter

S. pneumoniae S. aureus E.coli Enterococcusspp. K.pneumoniae P. aeuroginosa Spp.
Godina
1zolati/ 1zolati/ 1zolati/ 1zolati/ 1zolati/ Izolati/ 1zolati/
Lab Isolates | Lab Isolates | Lab Isolates | Lab Isolates Lab Isolates | Lab Isolates Lab Isolate
2001 10 20 14 149 13 182 7 33 0 0 0 0
2002 14 90 14 279 15 490 13 96 0 0
2003 12 88 14 360 16 570 11 101 0 0
2004 12 103 13 392 14 535 11 115 0 0
2005 15 129 17 354 16 638 11 120 14 112 10 72
2006 14 116 17 391 17 780 16 178 15 205 15 170
2007 15 136 15 375 17 852 13 174 17 279 16 189
2008 13 100 18 474 17 915 16 232 17 333 14 221
2009 14 100 14 463 16 911 20 223 16 318 15 212
2010 11 103 15 363 16 897 12 176 16 286 15 217
2011 16 127 14 451 16 1007 15 244 14 314 15 265
2012 11 98 17 412 17 921 14 219 15 344 14 204
2013 16 119 21 533 20 1066 17 250 19 396 19 256 13 114
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Tablica-Table 2.
Udi o izolata smanjene osjetljivosti na anti bi
Proportion of antibiotic norsusceptible isolates in percent

PATOGEN / ooT ol 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2010 | 2011 | 2012 | 2013
PATHOGEN classes % % % % % % % % % % % %
Penicillin R 1 1 1 3 1 1 1 4 7 1 1 4
S. pneumoniae| pcijin 1+r 15| 19| 20| 17| 17| 18| 18| 17| 21| 18| 23] 27
Macrolides I+R 15 23 18 19 17 16 8 14 29 24 28| 34
S. aureus Oxacillin/Met R 32 37 37 38 37 36 38 35 27 27 22| 24
Aminopenicillins R 51 47 46 45 46 51 51 53 55 55 52 54
Aminoglycosides R 6 7 7 6 5 6 6 6 6 7 7 7
E. coli Fluoroguinolones R 5 5 7 8 9 15 13 15 17 20 17 21
3. gen CefR 2 3 4 3 1 1 3 4 8 7 8
ESBL 9
Aminopenicillins 1+R 13 5 4 5 6 3 2 5 5 1 5
E. faecalis HL AminoglycosidesR | 50| 40| 28| 35| 31| 37| 37| 46| 37| 33| 39| 35
Glycopeptides R 3 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1
Aminopenicillins 1+R 100 56 47 69 82 69 78 79 82 98 98 90
E. faecium HL AminoglycosidesR | 100 67| 41| 63| 62| 59| 59| 65 60| 66| 61| 55
Glycopeptides R <1 22 6 3 6 3 2 6 12 2 0 7
Aminoglycosides R 38 33 38 51 49 43 451 51
K. pneumoniae Fluoroguinolones R 18 23 34 44 48 43 43| 45
3.gen CefR 46 34 40 54 56 50 44 50
ESBL 51 52 | 50
Carbapenesil+R <1 <1 1
Piperacillin R 25 38 30 34 23
PiperacllinTazobactam R 16 23 18 23
P. aerwinosa | Ceftazidime R 6 11 14 13 12 17 14| 20
Carbapenems R 24 25 26 30 26 30 21 25
AminoglycosidesR 35 47 40 39 26 34 26 24
Fluoroguinolones R 34 35 30 33 27 34 24 23
A. baumanii Carbapenems R 91
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Tablica-Table 3.

Prikaz invazivnih, grampozitivnih izolata u 2013.g. prema demografskim podacima
pacijenata

Selected detaslon invasivgram-positiveisolates from the reporting period 281

. Enterococcus
S.pneumoniae S.aureus
spp.
n=119 n=533 n=250
% tot % PNPS % tot % MRSA % tot % VRE
UZORAK
SAMPLE
Krv / Blood 86 24 99 24 100 2
Likvor / CSF 13 40 <1 0 0 0
SPOL
GENDER
M 47 29 63 25 62 3
G /| F 50 24 34 24 35 3
Nepoznato /
Unknown 3 0 4 0 3 0
DOB
AGE
0-4 29 37 3 6 7 0
5-19 6 29 2 33 <1 0
20-64 31 14 36 21 34 7
>65 34 25 57 27 56 0
Nepoznato /
Unknown 0 0 0 0 2 0
ODJEL
DEPARTMENT
Intenzivna /
ICU 5 45 10 43 9 0
Interna /
Medical 13 21 28 44 64 4
Kirurgija /
Surgery 0 0 5 52 15 0
Nepoznato /
Unknown 80 0 57 8 12 0
PNSP=Penicillin NofBusceptibleéS. Pneumoniae MRSA=Methicillin ResistanSaureus VRE=Vancomycin ResistarErnterococcus



Tablica-Table 4

Prikaz invazivnih, gramnegativnih izolata u 2013.g. prema demografskim podacima
pacijenata

Selected details on invasj\gram-negativasolates from the reporting period 281

E.coli Acinetobacter spp. K.pneumoniae P.aeuroginosa
n=1066 n=114 n=396 n=256
% tot % FREC % CREC % tot % CRA % tot % CRKP % tot % CRPA
UZORAK
SAMPLE
Krv / Blood 99 21 7 96 87 100 50 98 24
Likvor / CSF <1 0 0 4 75 0 0 2 80
SPOL
GENDER
M 40 31 9 61 90 55 52 57 29
G | F 57 17 5 35 85 41 46 38 20
Nepoznatn / 3 31 15 4 60 4 53 5 27
DOB
AGE
0-4 3 5 3 6 0 11 69 4 30
5-19 1 0 0 1 100 <1 100 5 38
20-64 33 20 7 37 90 38 51 34 34
>65 62 21 7 56 95 50 44 57 19
Nepoznato / 1 0 0 0 0 0 0 0 0
ODJEL
DEPARTMENT
Intenzivna/ 4 26 13 38 100 14 64 15 28
Interna | 80 20 7 36 76 64 42 52 25
S 8 30 13 14 100 13 64 16 14
\epoznato / 8 11 0 12 71 9 0 17 0
FREC=Fluoroquinolone ResistaBtcoli CREC=3rd gen. Cepfalosporine Resistdhtoli CRKP=3rd gen. Cepfalosporine Resist&tpneumoniae

CRPA=Carbapenem Resistdhtaeruginosa  CRA=Carbapenem Resistafitinetobactespp.
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Slika-Figure 1.
Udio (%) izolataS pneumoniasmanjenesjetljivostinapenicilin (PNSB po laboratorijima
Proportion (%) of enicillin nonsusceptible Soneumonia¢éPNSB by laboratory
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Slika-Figure 2.
Udio (%) MRSA izolata po laboratorijima
Proportion (%) of MRSA isolates kgboratory
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Slika-Figure 3.

Udio (%) ceftazidim rezistentnih izolaka coli (CREC)po laboratorijima
Proportion (%) of ceftazidime resistalft coli isolates(CREC) by laboratory
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Slika-Figure 4.

Udio (%) fluorokinolon rezistentnih izolata coli (FREC)po laboratorijima
Proportion (%) offluoroquinolone resistant E.calolates(FREC)by laboratory
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Slika-Figure 5.
Udio (%) ceftazidim rezistentnih izolaka pneunoniae(CRKP)po laboratorijima
Proportion (%) of ceftazidime resistant pneumoniad CRKP) by laboratory
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Slika-Figure 6.
Udio (%) karbapenemrezistentnih izolat&. pneumoniad CRKP)po laboratorijima
Proportion (%) of carbapenem nesusceptiblk. pneumoniad CRKP) by laboratory
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Slika-Figure 7.
Udio (%) karbapenem rezistentnih izol&aaeruginosgCRPA)po laboratorijima
Proportion (%) ofcarbapenem resistant P. aerugind§&ZRPA) by laboratory
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Slika-Figure 8.
Udio (%) karbapenem rezistentnih izol&@inetobactespp. po laboratorijima
Proportion (%) ofcarbapenem resistant Acinetobacggmp by laboratory
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Potrognja antibiotika u Hrvatskoj
Antibiotic consumptionin Croatia

Izvanbolnil ka potrognja antibiotika

Pralenje potrognje antibiotika wu Hr vat skoj z
Surveillance of Antibiotic Consumption (ESAC)
Hrvatska koristile su istu metodologiju u prikupljanju podataka.

Podaciopt rognj i antibiotika (JO0 lterapgskekemijskomupl j aj u
kl asifikacijom (ATK) na pet oijt r & tazmj prema a obj
klasifikaciji, odvojeno za bolhikiu i zvanbol ni | ku potrognj u.

Prikupljeni podaci ssinose u ABC kal kul ator, koj i je ag
trgiBMate)Tmognja antibiotika se izragava u defin

po danu (DDD/TID).

Do 2012. godine obraleni Ssu podacisamooda mbul an
veledrogerija. U 204 godi ni , po prvi put a, su prikupl je
potrognj.i antibiotika i od Hrvatskog =zavoda
antibiotici i zdani n aS gbziranp dasja HZD jediracvelivae n i ) r
osiguravajuila tvrtka u Hrvatskoj i da se svi
mogu smatrati vjerodostojnim podtaadnenkije potr og]
godine pralenja ambul ant ne ppdacima dofivepirmizdvat i bi ot
izvora (veledrogerija, HZZQ)Podaci dobiveniod HZZ@ se smatraju sl ugben
za Hrvatsku i od 2012. g. ti se podaci kori st
(tablica 1, slika 1).

Prilikom izral unavanjapotrognje antibiotika za 2012. godiny takd’er po prvi putg kao
denominatoje upotrebljenbroj stanovnikgoremapopisustanovngtvaiz 2011.godine(4 284
8 8 91tp je maipji broj u odnosunaprethodnipopisstanovngivaiz 2001.godine(4 555 219).
Od tadase kao denominatorkoristi taj broj stanovnikago je moglo djelomil no utjecatina
podatkeizrageneu DDD/TID.

U 2013. godini ambulantnapotragja iznosi 21,1 DDD/TID, to gikazuje na smanjenje
potronje u komparacijis prethodnomgodinom (21,72 DDD/TID), kada su korigteni isti

denominatoi isti izvor podatka(HZZO). Uspordujul i potrajnju antibiotikaovisro o izvoru

podatakgveledrogerijd HZZO) u 2013.godini, isto kaoi u prethodnojgodini zabiljegenaje

manja potronja prema podacimadobivenim od HZZO-a (20,10 DDD/TID) u odnosuna
veledrogerije (22,08 DDD/TID ) kako broja potragenih DDD-a tako i ukupna potronja
izragerau DDD/TID (tablica3, slika 2).

Natablici 4 ud avaserazlikau potronji pojedinihklasaantibiotikaovisnoo izvoru. Jedarod
razlogauod enerazlike u potrognji antibiotika je kupovina antibiotika na privatni receptte
direktnonard ivanje antibiotikaputemveledrogerijaod stranelije| nika primarnezdravstvene
zafite za potrebelijel enjasvojih bolesnika Najvd a razlika sebiljed u klasi penicilnaJo1C
(0,65 DDD/TID), dok je u drugim klasamata razlika vrlo malai krel e seod 0,01 do 0,19
DDD/TID (tablica4; slika3) .
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Trend padaizvanboln| ke potronje antibiotika ud ava se kod obaizvora podataka(HZZO,
veledrogerij¢. U 2013.godini biljed se padpotraje kod svih klasaantibiotikg osim klase
JOICA (penicilini grokog spektrg, kod koje je ud ljiv porastsa 2,96 na 3,0 DDD/TID.
Posebnoje povoljan podatak da je smanjenapotragnja grokospektralnih antibiotika
cefalosprina i kombinacija penicilina s inhibitorima betalaktamaza Potranja
fluorokinolonaje takdler, u laganompady dok je potrognja nitrofurantoinaidenti nau 2012.
i 2013.godini (tablical).

Ohrabrujeudl en trend padapotronje antibiotika u 2013. godni, te se nadamonjegovom
nastavku u sljedd oj godini. Uol enurazliku u potrognji antibiotikaovisnoo izvoru nastojat
[ emorasvijetlitinand in daseistraji udio Aprivatnihfi recepatéoji sepojavljuju u liekarnama
u odnosunaonekoji prolazeprekoevidencijeHZZO-a.

Izvanbolnl ka potragnja antibiotikau 2013.godini | ini 92% potranje, potpunoidenti no kao
i proge godine Nadamose da je niga izvanbolnl ka potrajnja antibiotika pal etak geljenog
trendasmanjengotragnje antibiotika
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Outpatient antibiotic consumption

Monitoring of antibiotic consumption in Croatia started in 2001 within the European
Surveillance of Antibiotic Consumption (EAS@roject Each ESAC member country,
including Croatia, used the same methodology for collecting the data

The data on antibiotic consumption (J01) is being collected difthelevel in accordance
with the Anatomical Therapeuti€hemical classification (ATC), and the results are being
publishedon thefourthand thethird level, separately for hosail and outpatientconsumption.

Collected data is entered in the ABC calculator, whicregailarlyupdated and adjusted to
Croatian marketThe antibiotic consumption is expresseddefined daily doses per 1000
inhabitants per day (DDD/TID).

Until 2012wholesales data were used for ambulatory care consumgtic@12, for the first

time, outpatientlataprovided bythe Croatian Health Insurance Fund (CHIwgre used. As

CHIF is the single major health insurance company in Croatia and all antibiotics are

reimbursed, CHIF data are considered to be reliable data for outpatient consumption in
Croatia.In the past two years of analysing thetpatient antibiotic consumption we hab

data sources on dispogatholesales, CHIF)CHIF data areconsidered official ansumption

data for Croatia and are used in surveillance of outpatient antibiotic consumption since 2012
(table 1, figure 1).

Also, in 2012 for the first time we usede census of 2011 as a denominator (4 284 889),
which is a smaller number compared te firevious census in 2001 (4 555 2 Fpm year
2012 on we use the new denominator which might slightly influence DDD/TID data.

In 2013 theambulatory antibioticconsumption was 21,1 DDD/TID, which indicates a
decrease in consumption compared to the pteviyear (21,72 DDD/TID), when the same
denominator and the same data source were used.

Comparing the antibiotic consumption depending on the data source (wholesalers and CHIF)
in 2013, just like in the previous year, a lower consumption was recordee I§HH data

(20,10 DDDI/TID), in comparison to the wholesalers (22,08 DDD/TID), bothtHerDDD
consumptiorand the total consumption expressed in DDD/Tidible 3, figure 2).

A difference in consumptioaf antibiotic classes was noticddpending on theosirceof data
(table 4). Rasondor the observed difference in antibiotic consumptiay bepurchasing
antibiotics on a private prescripticor direct ordering of antibioticdrom wholesalerdoy
primary care physicians. The greatest difference is redordiepenicillins class JO1C (65
DDD/TID), while in other classes, the difference is very small, ranging from 0, 01 to 0, 19
DDD/TID (table 4, figure 3).

The declining trend obutpatient antibioticconsumption is recordectgardless of thelata
sour@ (CHIF, wholesalers)n 2013 there was a decrease in the consumption of all classes of
antibiotics, except for the class JOlgedicillins of a broad spectrum), in which we can notice
the increase from 2.96 to 3, O DDD/TIM is especially positive thahe use of broad
spectrum antibiotics like cephalosporins and penicillins with -laet@amase inhibitors is
decreasing. Consumption of the fluoroquinolones is also slightly decreagiilg the
nitrofurantoin consumption was identical2612 and 2013 éble 1).
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Observeddecreasen antibiotic consumption in 2013 is encouraging and we hopethisat
trendis going to continue in the following year. We will try to clarify the observed differences
in the antibiotic consumption depending on the data sour@xamining theproportion of
Oprivat.eb recipes

The outpatient antibiotic consumption in 2013 makes 92% of the total consumption, exactly
the same as the last year. We hope that the lower outpatighbiogc consumption is a
beginning of a desired decs#ag trend of antibiotic consumption.



Tablica-Table 1
|l zvanbolnil|l ka potrognja antibiotika (DDD/ TI D)
Ambulatory antibiotic consumption (DDD/TID)

ATC ANTIBIOTIK 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010| 2011 | 2012*| 2013*
gi f ANTIBIOTIC
ATC
code

JO1AA Tetraciklini 190 | 191 201 | 174|181 1,73]| 157|146 1,39] 1,35 | 1,19
Tetracylines

JO1CA Penicilini
girokog
Broad spectrum| 4.82 | 5.10 | 5.07 | 430 4,31| 3,86 | 3,60| 3,09| 2,84 | 2,96 | 3,00
penicillins

JO1CE| Penicilini uskog
spektra
Narrow spectrun] 1.85 | 1.71 | 142 | 141 | 1,34| 1,24| 1,07]| 091] 0,88 0,85 | 0,79
penicillins

JO1CF| Betalaktamaza
rezistentni

penicilini

Betalactamase | 55 | 06| 0.05 | 0.05| 0,05 0,04 | 99
resistant

penicillins

0,00 | 0,00| 0,00 | 0,00

JO1CR| Kombinacije s
betalaktamaza | 5.9 504 | 521 | 443]| 526 | 561 | 506 555| 593| 791 | 7,50
inhibitorima

JO1DA | Cefalosporinil
gen.
| gen. 194|187 18] 166 | 1,88 | 1,56 1,21 | 1,05| 0,84 | 0,82 | 0,77
cephalosporins

Cefalosporini Il
gen.
Il gen. 137)] 1.19)] 1.29| 115} 1,02} 155] 1,59 1,50 1,19 | 1,80 1,77
cephalosporins

Cefalosporini llI
gen.
Il gen. 0441 039| 042| 042 056 055 0,61 | 0,59]| 0,53 | 0,57 | 0,45
cephalosporins

JO1EE | Sulfonamides +
trimethoprim 1.72 | 164 | 157 | 1.35] 1.4 1,47 0,98 | 0,87 | 0,73 0,72 | 0,67

JO1F Macrolides,
lincosamides | 2.07 | 2.27 | 2.82 2731 340 | 3,24 3,24 | 3,19]| 2,89 | 3,03 2,80

JO1G | Aminoglycosides| 0.01 | 0.01 | 0.01 | 0.010] 0,01 0,01 | 0,01 0,012 0,01| 0,01 | 0,00

JO1MA | Fluoroquinoloneqd 1.53 | 1.47 | 157 | 156 | 1,41 | 1,41 1,33 1,31 | 1,32 | 1,55 | 1,47

JO1XE | Nitrofurantoin 0,471 063] 0,68| 069] 0,60 0,72 | 0,72

UKUPNO / TOTAL 23.61] 22.66| 23.29] 20,81] 22,92| 22,60] 20,95] 20,22] 19,16] 21,72 | 21,10

* |zvor podataka Hrvatski zavod za zdravstveno osiguranje / origin of data Croatian
Health Insurance Fund
Popisst anovni gtva 2011/ The Croatian Bureau of Stat
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Tablica-Table 2
Bolnil ka potrognja antibiotika (DDD/ TI D)
Hospital antibiotic consumption (DDD/TID)

ATC g¢| ANTIBIOTIK 2003| 2004| 2005| 2006| 2007 | 2008 | 2009| 2010| 2011| 2012 | 2013
ATC code | ANTIBIOTIC

JO1AA Tetracylines | 151 .08 0.09| 0.07| 0,06 0,06 0,06 0,05 0,07| 0,06 0,05

JO1CA Penicilini

girokog
Broad spectrum| 0.33| 0.15] 0.15| 0.12] 0,09 | 0,08 | 0,05| 0,04 | 0,06 | 0,06 | 0,09
penicillins

JO1CE Penicilini uskog
spektra
Narrow specum

0.35] 0.20] 0.14} 0.12} 0,10 | 0,06 | 0,01 | 0,01 | 0,04 | 0,03 | 0,03
penicillins

JO1CF Betalaktamaza
rezistentni
penicilini
Betalactamase
resistant
penicillins

0.04] 0.03] 0.03] 0.03| 0,04 | 0,02 0,00 0,00| 0,03| 0,04] 0,03

JO1R Kombinacije s
betalaktamaza

R 0.79]1 0.40| 0.36] 0.27] 0,22 0,25 0,23] 0,22 0,51| 0,52 ] 0,45
inhibitorima

JO1DA Cefalosporini
| gen.

. 0.17] 0.09] 0.11} 0.10} 0,21} 0,09| 0,20 0,09 | 0,12 | 0,10 0,08
cephalosporins

Cefalosporini
Il gen.

. 0.19] 0.27] 0.25] 0.22] 0,22 0,29| 0,15 0,21 | 0,23 | 0,23 ] 0,21
cephalospans

Cefalosporini
I+ IV gen. 0.12] 0.09| 0.12}| 0.11} 0,13} 0,24 0,16 0,16 | 0,16 | 0,15 | 0,16
cephalosporins

JO1DH Carbapenems | 0.02 | 0.02 | 0.02| 0.02| 0,04 0,04 0,04| 0,04 0,07 | 0,07 | 0,06

Sulfonamides +

JOIEE wimethoprim | ©-20 | 0:09| 0.08{ 0.07 0,07 | 0,06 | 0,06 | 0,05 [ 0,05] 0,06 | 0,04
JO1F Macrolides, 1 5 16f 4109 0.12] 0.10| 0,22] 0,11 ] 012 0,12 0,15] 0.16 | 0,15
lincosamides

JO1G Aminoglycosides
0.12] 0.10] 0.11} 0.10] 0,09} 0,10} 0,10] 0,09 0,12] 0,11 ] 0,10

JOIMA | Fluoroquinoloned , 5 | 5 15| 0.18| 0.17] 0,29] 0,19 021 0.21] 0.23] 0,22 0,22

JOIXA | Glycopeptides | 55| 021 0.02| 0.02] 0,03] 0,03 0,03 0,03] 0,04 0,03] 0,03

JOIXD | Metronidazole | 55| 01 0.06| 0.05| 0,06 0,06 0,07 0,07] 0,07 0,07| 0,08

JO1XE Nitrofurantoin

0,01]001]0,01}]0,01}]0,01]0,02] 0,01

UKUPNO / TOTAL 2941180 1.84| 157|157]149] 140] 1,39] 1,96 1,98 1,80
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Slika-Figure 1.

l zvanbolni| ka potrognj.22083nti bioti ka u Hrvatsk

Ambulatory antibiat consumption in Croatia, 20002013
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B NS penicillins @ BS penicillins @ pen+inhibitor Ecephalosporins @sulfonamides
aMLS O quinolones O tetracyclines nitrofurantoin
NS penicillins = penicilini uskog spektra; BS penicil

s inhibitorima; Cephalosporins = cefalosporini; Sulfonamides = sulfonamidi; MLS = makliokdzamidi,
streptogramini; Quinolones = kinoloni; Tetracyclines = tetraciklini

Tablica-Table 3

Ambul antna potrognja antibiotika (DDD/ TI D)
Ambulant antibiotic consumption (DDD/TID) comparison between CHIF dada an

wholesales data

HZZO veledrogerije

CHIF wholesales data
DDD 32775118,1 34531182,4
TID 21,10 22,08

Slika-Figure 2.

Ambul antna potrognja antibiotika (DDD/ TI D)
Ambulant antibiotic consumption (DDD/TID) compson between CHIF data and

wholesales data
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Tablica-Table 4

Ambul antna potrognja antibiotika (DDD/ TI D)
veledrogerija

Ambulant antibiotic consumptigidbDD/TID) by class, comparison between CHIF data and
wholesales data

HZZO veledrogerije
DDD/TID CHIF wholesales data

JO1A 1,19 1,38

JoiC 11,29 11,94
JO1D 2,77 2,81

JO1E 0,67 0,72

JO1F 2,84 2,96

JO1G 0,00 0,01
JO1M 1,47 1,54

JO1X 0,72 0,71

Slika-Figure 3.

Ambul ant na p okb (DDIQTDO) o klasaniaj ubpioredba podataka HZZO i
veledrogerija

Ambulant antibiotic consumptididDD/TID) by class, comparison between CHIF data and
wholesales data
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Potrognja antibiotika u hrvatskim bolnicama

Kao i prethodnih godia , u 2013. godi ni su prikupljeni
antibiotka-s k upi na JO1A, u skladu s ATK klasifikaci
[/ ampul ama i uneseni u ABC kal kulator, koji |
Zaiskazivanjepot@nj e anti bi oti ka neophodni su i admi
od svake bolnice na zasebnom formularu (broj
kreveta, broj djow)ji h kreveta, broj JIL

Zadnje tri godine prikupljaju se podaci za dnevnu bolnicu (broj t
omogul uje objektivniji prikaz potrognje antib

Do 2006. godine obralivani Su samo podaci o b
veledrogerija. Osnutkom Intdisciplinarne sekcije za kontrolu rezistencije bakterija na
antibiotike (I SKRA) zapolelo se s pralenjem
prikupljanje podataka iz bolnilkih | jekarni

Prikupljanjem podataka o broillnkiltk oljj eloarmrmigng mo
i zralunavanje potrognje antibiotika te izrage
(DDD) na 100 bolnilkih dana (BOD), gt o j e mnc
na prikazivanje pot rwigapp @éanui(TD),kake e l@la praisa do0 0 0 st
2006. godine.

Kroz sve godine pralenja potrognje antibiotik

uolava se razlika u ukupnoj potrognji 1 po kil
201 3. uol ena ista pojava kako u ukupnoj pot |
antibiotika. Najvela razlika je uolena kod p
skupine ostalih antibiotika (JO0O1X) preama makr o
podacima dobivenim iz bolnilkih |jekarni. Pre
potrognja se bilj eg tinkézamidstieptagranein (JOOFL Razlozetih ma k r o |

razlika nisu u potpunosti jasni.

Uu 2014. godi ni pomtdrad ¢krej io boiollonijlek ommogui e posl a
adresuiskra.antibiotici@gmail.conru z dosadagnj i fualpiomgt ®Ima mjaa anda
Ministarstva zdravlja. Razlog je jednostavnost i viemengko 1 i vanj e procesa p
podataka, a time i obrade te provjere rezultata. Kao redovita praksa uhodano je slanje

obralenih podataka na provjeru u svaku wustan

svim prethodnim godi namastapovial enj a za doti | nu
Usporednim pralenjem potrognje antibiotika iz
prat. se razli ka u potrognj i, koja u 2013. g
razlika do sada (tablica 5, slika 4).

U odnosu na @t hodnu godi nu bolnilka potrognja bil
podaci ma dobivenim iz bolnilkih | jekarni (tab
ako se kao denominator koriste bolnil ko opskr
uol|l asai m kIl asama, osim kinolona (JO0O1M), koj i
BOD) i klase JO1X (ostali antibiotici) s 2,82 na 3,05 DDD/100 BOD (tablica 7, slika 6).
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Kl asa JO1A ( tetraci kl ini) zadnje trlE god
(sul fonamidi) kao najmanje zastupljena kIl as

Klasa JO01C (penicilini) [ JO1D (cefalospor
godi ne. U 2013. godini uol aevlau stee ndayjinjaen jmajr
klase (0,73 / 100 BOD), |l ija potrognja zaj
(tablica 7, slika 6).

Kod klase JO1F (makrolid, l i nkozami d, str e

se trend jeocadldl. godirter o g n

U 2013. godini porast potrognje uolljiv je
prvi puta od poletka pralenja potrognje ant
(tablica 7, slika 6).

U 2013. godini pratilase por o gnj a anktliibniioltkiikifablies&)1a3n o v a

|l ako je reorganizacijom bolnilkog sustava
kod nekih se nastavilo sa pralenjem kao z:
ustanoveostmoguhlitetnije analize potrognj e
S u pripojene velim klinilkim centri ma. Ob
klinil]lkih wustanova, uol ava se veliki raspo
Takovel i ke razlike proizlaze iz proflla k1l in
Svaka bolnica za sebe moge pratitd.i trendo
gto je koristan indikator k val (KDlge KO4; K@ghy opi s
KO 6 ; KO 8; K11,; K13; K14) biljegi pad u po
Osobito je dojmljiv pad u potrognj.i anti bi c
dodatno provjeren [ pot vrdzIlnogk ajoe ispvadam
posebnih mjera i strogo kontolirani regim p

je rezultiralo znalajnim padom potrognje (s
uolava se porast pogagrod@yNt . p Ntaj w@edjie stkiolkj e ¢
DDD/ BOD) , dok je wu drugim klinikama poras
trendovi u potrognj.i antibiotika za svaku k

Potrognja antopiiiohi kel mr eak@podod 72,4 DDD/ 1
ukazuje na velike razlike u propisivanju antibiotika u ovoj najhomogenijoj skuplnl bolnica

(tablica 9). Trelina opl i 50 DPD/106 BODaPodjedngki t r o
br o] bol ni ca ( 6)-60DDPD/100gBOD iwd 612G pDDD/ BA@D.5 1Dv i j

bol nice (07; 020) naj vel. su potrogald] m
DDD/ 100 BOD (tablica 9). Od 22 oplie bolnice:e
03; 04; 07; 08; 012: 015; 017; 018; 01V2 2 ; 023,; 024) . Osobito ve
dvije bolnice 01 (za 16,7 DDD/100 BOD) i 04 (za 14,4 DDD/100 BOD). Kod ostalih bolnica

pad u potrognj.i je mnogo diskretniji. Bol ni
50 DDD/100 BOD i svis edam godi na po potrognji se kr
dvije godine pokazuje gotovo identilnu pot |
trend porasta potrognje, kao i prethodni h g

Psihijatrijske bolnice kao ustanove e aj ni gom potrognjom antibio
u rasponu od 4,9 do 14,2 DDD/100BOD (tabl:i
bolnica 09 po osobitom skoku u potrognj.i ar
[ ukl juladremgtei pwtprognje antibiotika. Potr o



j ugl avnom sl i

I i ca e | osim 02 kod koje
I ica 05 zaustavila je n

n na
n t d ka®dy asta potrog

bo ,
bo re
Specijalne bolnicesu podijeljene u dvije velike grupe s obzirom na njihov profil rada i kao
takve biljege veliki raspon u potrognj.i anti b
su namijenjene l'ijelenju ( @k skupiniold /ugtanava i | n o m)
nami jenjeno rehabilitaciiji. U prvoj skupini u
DDD/ 100 BOD. U drugo] Sskupini kretanje potroc
BOD (tablica 11, slika 10).

Antibiotici su skupind i j ekova od iznimno velikog znal aj a
pralenje potrognje antibiotika od osobite v
antibiotska terapija poti |l e nastanak ot por n«
propisivanje atibiotika preduvjet su za njihovu efikasnost u borbi s bakterijama. Antibiotski

pritisak osobito je izradgen u bolnilkom sus"

multirezistentnih bakterija.

Sedam godina pralenjatiblod no hkguipwjte ogmalei mantp
bol nici, osobito pralenje trendova potrognje
pralenje kretanja bakterijske rezistencije | ¢
potrognje antk&®i pptkagnpBal anti biotika na razi

uvijek neke bolnice pokazuju iznimno visoku p
bi ostvarili racionalno propisivanje antibiotika, u narednim godinama, potrebno je veliko
zalagang razl i | 1 ti h profila strulnjaka.
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Antibiotic consumption in Croatian Hospitals

As in the previous years, in 2013, the data on hospital antibiotic consumption of class JO1A
antibiotics was obtained in accordance with the ATC classifitalibe data was collected in
packages/ampoules and entered in the ABC calculator which was adjusted to the Croatian
market.

To express the antibiotic consumption, it was necessary to obtain the administrative data
collected from each hospital on a separfiem (the number of bed days, number of
admi ssions, number of beds, number of <chil d

In the past three years the data from day care was also obtained (the number of therapeutic
days), which allows a more objective view tbe antibiotic consumption in relation to the
hospital activity.

Until 2006 the antibiotic consumption was monitored based only on the wholesales data.
Monitoring of hospital antibiotic consumption based on another source, i.e. the data obtained
from hospial pharmacies, began with the foundation of the Interdisciplinary Section for
Antibiotic Resistance Control (ISKRA) in 2006.

Collecting the data on hospital antibiotic consumption from hospital pharmacies enabled us to
calculate the consumption of antibas and to express it in defined daily doses (DDD) per
100 bed days (BD), which is a more precise indicator of consumption in relation to the
consumption expressed per thousand inhabitants per day (TID), as was the practice until 2006.

Through years of grallel monitoring of antibiotic consumption from two sources (hospital
pharmacies and the wholesales data) the differences in total consumption and in different
antibiotic classes were detected (Table 5, Figure 4). The same was noticed in 2013 both in
total consumption and in consumption of different classes of antibiotics. The greatest
divergence, in favour of higher spending according to the data obtained in the hospital
pharmacies, was detected in consumption of penicillins (JO1C), followed by amosidgs
(JO1G), other groups of antibiotics (JO1X) and macrolides (JO1F). According to the data
obtained from the wholesalers, higher spending was observed in class JO1D and in class of
macrolideslincozamidesstreptogramin (JO1F). The reasons for theséerdihces are not
entirely clear.

In 2014 there was a possibility of sending the hospital consumption datamby en the
following addressiskra.antibiotici@gmail.cornalong with the previous practicé sending

the data via post on a CD to the Ministry of Health. The reason for that is the simplicity and
less time consuming process of collection, analysis and verification of data. There is already a
regular up and running practice of sending the preckskata for a verification in each
institution with a possibility of comparison of monitored consumption in all the previous
years for the respective hospital.

Parallel monitoring of antibiotic consumption from the two sources (wholesales and hospital
phamacies) tracks the difference in consumption, which in 2013 amounted to 0.09 TID, the
smallest amount recorded to date (Table 5, Figure 4).

Compared to the previous year, according to the data obtained from hospital pharmacies,

hospital consumption decress(1,8 DDD/TID) (Table 5, Figure 4), or 20.10 DDD/100 BD if
hospital bed daysvere used as a denominator (Table 6, Figure 5). The fall in consumption
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can be observed in all classes except quinolones (JO1M), which showed an increase (from
4,66 to 5,00 DDDYO0 BOD) together with class JO1X (other antibiotics) from 2,82 to 3,05
DDD/100 BOD (Table 7, Figure 6).

In the past three years, consumption of class JO1A (tetracyclines) decreased. In addition to
that, class JO1E (sulphonamides), which is the legsésented class in the antibiotic usage,
also shows a downward trend.

Classes JO1C (penicillins) and JO1D (cephalosporins) also show a decline in their
consumption in the past three years. In 2013 there was a minimal difference in consumption
between thas two most represented classes (0,73/100 BOD). Their consumption accounts for
over 60% of total antibiotic consumption (Table 7, Figure 6).

In class JO1F (macrolides, lincozamides, streptogramin) and in class JO1G (aminoglycosides)
there is a declining trel since 2011.

In 2013 there is a notable consumption growth in quinolones (J01M) and in class JO1X, which
has for the first time since the beginning of monitoring of antibiotic consumption, exceeded
the value of 3 DDD/100 BD (Table 7, Figure 6).

In 2013 he consumption of antibiotics was monitored ircliBical institutions (Table 8).

Although reorganisation of the hospital system led to merging of several different institutions
into one, some institutions continued monitoring as a separate organizatidrtzecause of

the domain of the respective institution and because of the possibilities of a better analysis of
antibiotic consumption. Clinical Institutions K10 and K12 were merged with larger clinical
centres. Through analysis of antibiotic consuomptdata in 13 clinical institutions we can
notice a considerable consumption range (from 18, 4 to 140, 5 DDD/100 BD). Those large
differences arise from the different profiles of different clinical institutions and not all of them
are comparable. Each has, on its own, can track trends in the total consumption, as well
as the structure of consumption, which is a useful indicator of the quality of prescribing
antibiotics.

Eight clinics (K 01; K 04; K 05; K 06; K 08; K 11; K 13; K 14) noted a decréasatibiotic
consumption in comparison to the year before. Particularly impressive decrease in antibiotic
consumption is seen in clinic 6 (K 06), which has, due to the high value, been further
examined and verified as a correct data. Stated reason das tthie introduction of special
measures and strictly controlled regime of prescribing antibiotics, especially of certain classes
which resulted in significant decline in consumption (Figure 7).

In five clinics (K 02; K 03; K 07; K 09; K 15) there is afbserved increase in consumption.
The greatest leap in the consumption growth was noted in clinic 9 ( K 09) (9, 6 DDD/BD),
while in others the increase was very discrete. Figure 7 shows trends in antibiotic
consumption for each clinical institution.

Antibiotic consumption in a group @eneral hospitalsranges from 24,1 to 72,4 DDD/100

BD, which indicates a significant difference in prescribing antibiotics in the most
homogenous group of hospitals (Table 9). One third of general hospitals (7) has a
consumgion range from 41 to 50 DDD/100 BD. An equal number of hospitals (6) has a
consumption range from 51 to 60 DDD/100 BD and from 61 to 70 DDD/BD. Two general
hospitals (O 07; O 20) are the greatest consumers among all general hospitals, with a
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consumption bove 70 DDD/100 BOD (Table 9). Out of 22 general hospitals, 13 of them
show a decline in the antibiotic consumption (O 01; O 03; O 04; O 07; O 08; O 12; O 15; O
17; O 18; O 19; O 22; O 23; O 24). Patrticularly large drop in consumption was recorded in
two hospitals O 01 (16,7 DDD/100 BOD) and O 04 (14,4 DDD/100 BOD). Other hospitals
show much more discrete decline. Hospital O 02 is in the group of hospitals with
consumption range from 41 to 50 DDD/100 BOD and in the past seven years their
consumption is witim that range, and in the last two years shows almost identical
consumption. Like in the previous years, hospital O 21 continues to show an increasing trend
in consumption (Figure 8).

Psychiatric hospitals as institutions with the lowest consumption ottiliotics, have a
consumption range from 4,9 to 14,2 DDD/100 BOD (Table 10). In 2013, hospital P 09 is
distinguished for its high jump in the antibiotic consumption. This is the youngest hospital by
its foundation and the last one to get involved in tlaitoring of antibiotic consumption.

The consumption of antibiotics among other psychiatric hospitals is mostly the same, except
in hospital P 02 which shows a significant drop in consumption. Psychiatric hospital P 05 has
stopped the increasing trend ati@iotic consumption in 2013 (Figure 9).

Specialized hospitalsare divided in two large groups regarding their work domain and as
such they show a big range in antibiotic consumption. In first group there are 11 hospitals
which are intended for treatme(dcute/chronical), while in other there are 12 institutions
intended for rehabilitation. The first group has the consumption range between 13, 1 and 61, 5
DDD/100 BOD. In the other group the range is between 0, 7 and 14, 2 DDD/100 BOD (Table
11, Figure 1Q)

Antibiotics are a group of drugs of the outmost significance for modern medicine, so the
monitoring of antibiotic consumption is of particular importance. Poorly selected and wrongly
applied antibiotic therapy encourages the emerging bacterial resist&ational and
responsible prescribing of antibiotics are a prerequisite for their effectiveness in fighting the
bacteria. The antibiotic pressure is especially expressed in the hospital system which is very
suitable for spreading different multiresistdacteria.

Seven years of monitoring hospital antibiotic consumption gives us the opportunity for
consumption analysis in each hospital and for monitoring the consumption trends, both total
and in different classes. Along with that, monitoring of badteesistance is a good indicator

of compliance with hospital hygiene measures and hospital antibiotic use policy.

Hospital antibiotic consumption at the state level is slowly decreasing, but there are still
hospitals with a very high rate of consumptiormeth an increasing consumption trend. In
order to achieve rational prescribing of antibiotics in the coming years, a huge commitment of
different profiles of experts is required.



Tablica-Table 5

Bol ni |
veledrogerija

k a

potrognj a

Hospital antibiotic consumption (DDD/TID) comparison between hospital pharmacy data
and wholesales data

godina| bol ni | ke veledrogerije
year | hospital pharmacies| wholesales data
2007 1,71 1,57
2008 1,86 1,49
2009 1,70 1,40
2010 1,85 1,39
2011 1,96 1,40
2012 1,98 1,47
2013 1,80 1,71

Slika-Figure 4.

Bol nil ka potrognja antibiotika

veledrogerija

(DDD/ T1 D)

Hospital antibiotic consumption (DDDID) comparison between hospital pharmacy data
and wholesales data
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Tablica-Table 6
Bol nil ka

potrognj a

antibiotika

Hospital antibiotic consumption (DDD/100 BD)

Slika-Figure 5.
Bol nil ka

potrognj a

godina
year
2010
2011
2012
2013

DDD/100 BOD
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41,76
44,34
41,96
40,10

antibiotika

Hospital antibiotic consumption (DDD/100 BD)
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Tablica-Table 7

Bol nil ka potrognja anti bi ot pokataka(bm»D Dn/i 1 kCe
liekarne

Hospital antibiotic consumption (DDD/100 BD) by class, origin of ddtaspital pharmacies

godinalyear
Klasa/class—5519 2011 2012 2013
JO1A 1,12 1,51 1,27 1,05
Jo1C 13,16 14,45 13,71 12,29
JO1D 12,13 12,93 12,55 11,56
JO1E 1,16 1,21 1,06 1,05
JO1F 3,26 3,36 3,2 2,97
JO1G 2,65 2,67 2,58 2,34
JO1M 5,62 5,26 4,66 5,00
JO1X 2,66 2,95 2,82 3,05
Slika-Figure 6.
Bol nil ka potrognja antibiotika A{b»DD/i 1Kk

liekarne
Hogpital antibiotic consumption (DDD/100 BD) by class, origin of datespital pharmacies
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Tablica-Table 8

Kl'ini|l kepostagoya antibiotika 2013.
Clinical insitutionsi antibiotic consumption in (B
DDD/100 BOD, DDD/100BD
USTANOVA | UKUPNO
INSTITUTION | TOTAL |JO1A|JO1C|JO1D| JO1E| JO1F| JO1G|JO1M| JO1X

K01 28,4 00 | 75 | 97 11 | 40 | 3,7 0,4 2,0
K 02 140,5 31 | 719 | 325 | 25 | 111| 3.1 8,4 8,0
K 03 61,6 03 | 231|156 | 2,7 | 38 | 25 7,7 59
K 04 65,9 30 | 241 | 153 | 29 | 39 1,9 | 10,0 | 4,9
K 05 49,9 15| 174|109 | 09 | 3,8 | 3,6 8,1 3,8
K 06 38,6 06 | 88 | 16,2 | 12 | 26 | 2,6 3,1 3,6
K 07 50,7 05 | 130| 144 | 1,7 | 42 | 23 8,5 6,1
K 08 48,6 16 | 99 | 183 | 13 | 2.3 1,8 8,2 51
K 09 39,6 0,0 12 | 326 | 0,2 | 05 1,1 3,5 0,4
K 10*

K11 18,4 21 | 50 76 | 04 | 05 | 05 0,4 1,9
K 12*

K13 46,9 00 | 10,7| 58 | 23 | 33 | 149 | 64 3,4
K14 33,8 0,2 | 10,1 | 155 | 0,9 | 21 1,9 0,8 2,2
K15 58,4 40 | 221|135 00 | 51| 26 | 10,0 | 4,8

* bolnice koje suude u sastawdrugihklini| kih ustanova
thesehospitalsmergedin otherclinical hospitals
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Slika-Figure 7.
Kl'inil|l kepostagoya a3 biotika 2007.
Clinical insitutionsi antibiotic consumption i2007%2013

160 A
W 2007 mW2008 w2009 w2010 w2011 w2012 m2013

140

120

100

80

60

40

20

104



Tablipa—TabIe Q
Opl e

b-plonirognj a

ant i

bi ot

General hospital$ antibiotic consumption in 218

k a

2013.

USTANOVA UKUPNO DDD/100 BOD, DDD/100 BD
INSTITUTION TOTAL |JO1A|JO1C|JO1D| JO1E| JO1F| JO1G| JO1IM| JO1X
001 50,6 2 17,8 | 148 | 04 3,9 5,2 2,5 4
O 02 41 0,6 | 22,2 | 9,3 0,3 1,9 2,4 2,5 2,1
O 03 60,5 43 | 104 | 26,6 | 0,9 6,2 3,4 3,1 56
O 04 41,6 2,6 55 | 142 | 0,8 54 5,5 6 1,6
O 05 54,1 3,1 | 23,8| 8,1 08 | 41 4,9 5,7 3,6
O 06*
O 07 71,9 0,7 | 26,1 | 19,7 | 1,7 6,2 9,4 5,5 2,6
O 08 59,7 3,9 | 228 | 12 2,3 6,1 3 59 3,6
O 09 64 09 | 193] 228 | 0,9 51 3,5 7,2 4.4
O 10 62,9 0,8 | 17,2 | 246 | 0,6 5,3 3,8 3,9 6,7
011 54,1 1,7 | 191 ] 159 | 1,1 4,6 2,7 5,8 3,3
012 47,3 16 | 16,7 | 11,8 | 0,8 3,8 15 8,4 2,7
013 61,2 05 | 18,7| 248 | 0,6 6,1 2,3 4,4 3,9
O 14 447 39 | 186 | 10,3 | 2,1 2,4 2,6 2,2 2,7
O 15 61,7 3 22,3 181| 04 | 45 52 4 4,2
O 16**
O 17 59,3 1,1 | 184 | 19,9 | 0,7 4,1 2,9 7,8 4,3
O 18 49,3 1,8 | 20,2 | 11,7 | 0,7 2,3 2,2 7 3,4
O 19 46,5 0,2 | 193| 95 1 2,9 3,7 7,1 2,8
0 20 72,4 3,8 | 125| 32,2 | 0,3 54 2,8 10,8 | 4,6
021 61,8 05 | 21,7 | 14,7 | 0,6 6,4 55 6,5 5,9
0 22 47 0,7 | 135| 13,1 | 0,5 3,9 2,8 10 2,5
023 60 1,3 | 21,3| 16,2 | 04 6,6 3,8 5,2 5,2
024 24,1 0 10,3 | 3,6 15 1,1 2 3,8 1,8
:Premjegtena u skupinu specijalnih bolnica

premjedgtena u

skupinu

k1 i mp of dinical hobpaalsni c a /
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Slika-Figure 8.
Opl e b-plohnrognj a afdl3.bi oti ka 2007.
General hospital$ antibiotic consumptio2007#2013
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Tablica-Table 10
Psihijatrijske ustanovep ot r o g rofka20E8nt i b i
Psychiatric institution§ antibiotic consumption in (B

DDD/100 BOD, DDD/100BD

USTANOVA UKUPNO

INSTITUTION | TOTAL |JO1A|JO1C|JO1D|JO1E|JO1F|JO1G|JO1M| JO1X
P01 9,2 0,2 | 51 1 0,7 | 0,7 | 0,2 0,7 0,5
P 02 13,5 01| 63 3 07| 08| 0,1 2,2 0,4
P ® 4,9 0 28 | 0,9 0 1,3 0 0 0
P 04 6 05 | 33 1 03 | 03 0 0,5 0,1
P 05 6,1 0,1 3 1,12 01| 09 0 0,9 0
P 06 9,9 01| 54| 08| 04| 13| 01 15 0,2
P 07 23 02 | 28 |109| 05| 04 | 39 1,9 2,4
P 08 6,5 07| 32| 09| 02| 02| 02 1 0,1
P 09 14,2 1 48 | 22 | 0,2 0 0,7 2,1 3,2

Slika-Figure 9.

Psihijatrijske ustanovep ot r ognj a a-2@13.bi oti ka 2007.
Psychiatric institution§ antibiotic consumptior007#2013
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Tablica-Table 11

Specijalne bolnicepot rognj a anti biotika 2013.
Speciaised hospital§ antibiotic consumption in 28
DDD/100 BOD, DDD/100 BD
USTANOVA UKUPNO
IINSTITUTION | TOTAL |JO1A|JO1C| JO1D| JO1E| JO1F| JO1G| JO1M| JO1X

S 01 52,3 15 | 153 | 7,9 1 6,6 | 57 13 1,2
S 02 41,1 0 115| 20,7 | 0,2 | 8,7 0 0 0
S 03 61,5 1,7 | 20,5| 10 27 | 72 | 85 | 10,1 | 0,9
S 04 24,3 09 | 108 29 | 38 | 04 | 15 2,7 1,3
S 13 21,5 4 43 | 35 1,8 | 08 | 14 2,8 2,8
S 18 23,8 1 11,9 6 02 | 02 | 0.2 3,3 0,9
S 19 16,8 0 3,7 7 2,4 2 0,5 2,7 0,3
S 20 21,8 0 6,4 9,4 0 1,3 0 2,6 2,1
S21 31,5 0 17 7 02| 09 | 06 4,1 1,5
S 22 13,1 0,2 4 51 0 1,7 1,5 0,3 0,2
S 23 56,6 0 0 30,8 0 22,4 1,6 0 1,9
S 05 14,2 04 | 46 | 31 | 0,7 | 06 | 2,6 2,3 0
S 06 5,7 0 2,2 05| 06 | 01 | 01 1,2 0,9
S 07 12,7 0,1 4 28 | 05 ] 09 | 0,7 3 0,7
S 08 4,5 0,1 25| 06 | 0,1 | 0,3 0 0,9 0,1
S 09 8,4 01 | 48 11 ] 05| 05 | 13 0,2 0
S10 2,3 0,2 0,7 04 | 04 | 0,1 0 0,5 0,1
S11 9,5 0,2 3,7 24 | 09 | 05| 0,2 1,3 0,3
S12 7,7 06 | 44 | 03 0 1,6 0 0,8 0
S14 2,8 0 1 11| 04 | 03 0 0 0
S15 2,1 0 0,4 1,1 0 0,5 0 0 0,1
S16 6,9 04 | 34 2 02 | 04 0 0,4 0,2
S17 0,7 0 05| 01 | 0,1 0 0 0 0
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Slika-Figure 10
Specijalne bolnicepot r ognj a a-2@13.bi oti ka 2007.
Specialised hospitalsantibiotic consumptio2007%2013
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ATK KLASIFIKACIJA ANTIBIOTIKA :
ATC CLASSIFICATION OF ANTIBIOTICS

JO1AT TETRACIKLINI/ TETRACYCLINES

JO1B17 AMFENIKOLI/ AMPHENICOLS

JO1Ci B3 LAKTAMI i PENICILINI/ 3 LACTAMPENICILLINS

JO1ID i BLAKTAMI i CEFALOSPORINV 3LACTAMCEPHALOSPORINS

JO1ET SULFONAMIDI | TRIMETOPRIM / SULFONAMIDES AND
TRIMETHROPIM

JO1F i MAKROLIDI, LINKOZAMIDI | STREPTOGRAMIN/ MACROLIDES
LINCOZAMIDES AND STREPTOGRAMIN

JO1GT AMINOGLIKOZIDI/ AMINOGLYCOSIDES

JOIM T KINOLONI/QUINOLONES

JOIX i OSTALI (GLIKOPEPTIDI, POLIMIKSIN, METRONIDAZOL,
NITROFURANTOIN) / OTHERSGLYCOPEPTIDESPOLYMYXIN
METRONIDASOLENITROFURANTOIN
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Vanjska kontrola kvalitete
External Quality Control

Opis sojeva zakontrolupr ol j el e 2013

Soj 01 / 13Streptococcus pneumase je soj ATTC 49619. Soj je smanjeno osjetljiv (1) na
penicilin, osjetljiv na ampicilin i ostale antibiotike. Vrijednost oksacilina disk difuzijom je u
rasponu od 8 14 mm. MIK za penicilin je od 0,251 pg/mL, a za ampicilin od 0,060,25

pMg/mL. Intapretacija za peniciinovi si |l a | e o] Kl inil koj di j ac
smjernicama u slulaju pneumonije kIl tawa |l ka i n
penicilin. U slulaju meningitisa soj je rezis

na kinolone testirana upotrebom norfloksacin diska od 10 pg kretala se u rasponu 24 18

mm.

Hrvatski su laboratoriji za oksacilin dobilii vrijednosti u rasponu e06mm (slika 1).

Vrijednost MIKa za penicilin odredili su u rasponu od 0,043,5 ugmL (slika 2). Dva
hrvatska | abor at or i0j064 pgni te3sd praglasili sojnasjetlavimvia K O
penicilin. Dva su | aboratorija odrelivala o0s]
ampicilin. MIK za ampicilin se kretao u rasponu @064 - 0.25 pg/mL (slika 3).
Norfloksacin disk u odrelLivanju osjetljivost

| aboratoriji su tolno utvrdild]i da j e soj 0S| e
laboratorija kretao se od 235 mm. Od 34 laboratorija 19 ih je interpretiralo penicilin kao
samnjeno osjetljiv (1). Prema EUCAST smjerni

stavili napomenu o odnosu MHK i doze penicilina ako je dijagnoza pneumonija. Soj bi

poslalo u referentrcentar 31/34 laboratorija (slika 5).

Soj 02 / 13 Staphylococcus aureuge MRSA s dokazanom heterorezistencijom na
vankomicin, Mu3 hVISA soj. Soj je osjetljiv na vankomicin, MIkg/mL.

Vrijednost cefoksitina koju su hrvatski laboratoriji dobili diskudijom kretala se od 6 do 9

eg/mL (slika 6). MIK za vankomicin, koju su testirali hrvatski laboratorije, kretao se od 0,75

3 pug/mL (slika 7), a teikoplanina od122 pg/mL (slika 8). Od 7 laboratorija koji su soj

testirali na heterorezistenciju makretst om 5 j e t ol no utDBDvashi | o da

| aboratorija koristila GRD test i oba su toln
1). Od 34 laboratorija 22 bi poslala soj u referentni laboratorij.
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Challengestrains spring 2013

Strain 01 / 13Streptococcus pneumoniaeas j ATTC 49619 strain. It was intermediary
susceptible to penicillin, but susceptible to ampitibnd other tested antibiotics. Rarfge
oxacillin by dik diffusion was 8 14 mm. MIC for penicillin was 0,251 pg/mL_, and for
ampicillin 0,06- 0,25 pg/mL.Interpretation for penicillin was dependent of clinical diagnosis.
According EUCAST recommendations for pneumonia dosing was dependent of penicillin
MIC. For meningitis strain was resistant to penicillin ( > 0,p&4mL). Quinolore resistance

was screened by norfloxacin di§lO ug and range was 1:824 mm.

Range for oxacillin for Croatian laboratories wa2®mm (figure 1). MIC for penicillin was
0,047 - 0,5 pg/mL (figure 2). Two of 34 Croatian laboratoriegpaded penicillin as
suscepti bl e O0Gvug/mlg . Twd llaBoratories used only disk diffusion for
penicillin and ampicillin. Range for ampicillin MIC was 0,0640.25 pg/mL (figure 3).
Norfloxacin disk for screening of quinolone susceptibility usRI34 laboratories. All
laboratories referred correctly that the strain is susceptible to quinolones (figure 4). They
reported range of norfloxacin from 1325 mm. Intermediary susceptibility to penicillin
reported 19/ 34 Croatian laboratories. For pnewian those laboratories according EUCAST
recommendation those laboratories would report dose of penicillin in dependence to MIC
value. Strain would seito reference laboratory 31/34 laboratories (figure 5).

Strain 02 / 13 Staphylococcus aureusvas MRSA, heteroresistant to vancomyciviu3
hVvVI SA strain. MI C for vancomycin was 2 ¢
Cefoxtnval ues of Croatian | aboratories by d
6). MIC for vancomycin was in range 0,78 pg/mL (figure 7), ad MIC for teicoplanin 212
pg/mL (figure 8). Seven laboratories tested strain for heteroresistance to vancomycin by
macro Etest and 5 of them correctly reported hVISA. Two laboratories used commercial
GRD test and correctly detected hVISA (Table 1). Stvaould send to reference laboratory

22/ 34 laboratories.
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Slika-Figure 1.
S0j01/13  S.pneumoniaég oksacilin , diskom difuzija
Strain 01/13 S.pneumoniad oxacillin, disk diffusion
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Slika-Figure 2.
S0j01/13  S.pneumaiael MIK penicilin
Strain01/13 S.pneumoniaei MIC penicillin
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Slika-Figure 3.
S0j01/13  S.pneumoniagl MIK ampicilin
Strain01/13 S.pneumoniael MIC ampicillin
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Slika-Figure 4.
S0j01/13 S.pneumoniae’ norfloksacin screening
Strain 01/13 S.pneumonia&’ norfloxacin screening
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