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PREDGOVOR:

Dvadeset godina kontinuiranog Du@dleal aj e ez 0
kojim se modge pohval i thi dgajmov aj. o Sumd laiv nlor @jr «
bakterija na antibiotike zapolelo je u Hryv
rezistencije pri Kolegiju javnog zdravstva Akademije medicinskih znanosti Hrvatske
(AMZH) . Nagi stru|lnjadcijesnj wekojdmvpoe dusot]d W
mul tiplorezistentnih bakterija, a kad je pr
krajem 199@ih pokrenuto na europskoj razini kroz projekEropean Antimicrobial
Resistance Surveillance System EARSS) i EuropeanSurveillance of Antimicrobial
ConsumptioNESAQ Hr vatska se sa svojom mregom ceni

ukljulila u ove europske inicijative. Dal j n
predstavijalo je osnivange f er ent nog centra Ministarstva z
antibiotike pri Kl inici za infktivne bol est
zahtjevnije zadatke | aboratorijske plathr gke
Odbor AMZH i Referentni centar organiziraju
na Kkojima se raspravljaju rezultat:i pral en
usvajaju novosti u metodologiji testiranja osjetljivosti leaida i komentiraju rezultati vanjske

kontrole kvalitete testiranja osjetljivosti

mehani zama rezistencije na antibiotike meto
Zzahtjevnija,s auuolpls&kli imveasnjasmdar di ma obveza
unije. Stoga se unutar Odbora 2011.g. osnovalo nacionalno Povjerenstvo za metodologiju
odrelivanja osjetljivosti na antibiotike, h
NACAh &kejereporula osnovat.i svim zemljama Kk«
European Committee for Antimicrobial Sensitivity Testing (EUCAST). U okviru Odbora
osnovana je 2003.g.hrvatskapodruynica internacionalneorganizacijeThe Alliance for the
Prucent Use of Antibiotics (APUA) gto je daljnje produbilo
mregama za kontrolu girenja antimikrobne re
kontinuirane programe Europskog centra za prevenciju i kontrolu bolesti (EurGpater for

Disease Prevention and Control, ECDC) a sudjelovanje u BEX&$ ESAGNet programima

ECDGa e postalo obvezujule za sve |l anice
ECDC programima je osnovna platforma za izmjenu podataka o rezistendijugim
zemljama i jalanje melLunarodne suradnje. N a

rezistencije u Hrvatskoj predstavljalo je osnivamjgerdisciplinarnesekcije za kontrolu
rezistencijena antibiotike (ISKRA) 2006.g. pri Ministarstvudravlja RH. Ovo tijelo (engl.

Aintersectorial coordination mechanismfi, 1|C
rezistencije na antibiotike u podrulju hume
rezul tati pr al e n jjeaantibiatikai us Hnatakojippsali neizogawent dico g n
aktivnosti predvilenih nacionalnim progr amo

podloga za razvijanje drugih aktivnosti poput pisanja nacionalnih smjernica o uporabi
antibiotikpavniphokaimhpanpa. U dugom stagu pr
izmijenile su se generacije mikrobiologa koje su svojim marljivim radom i vrijednim

rezultatima doprinosil:i nagem razumijevanju
uzr olKoinkka.nui rana suradnja Odbora i Ref erent
institucijama osigurala je pravovremenu primjenu novosti u metodologiji testiranja

osjetljivosti i rano otkrivanje novi hemehan
stoga, svima oni ma Kkoj i su utrli put U uspc
na antibiotike u Hrvatskoj [ svima oni ma Kk
rezistencije i njihovom ukI junojpralsinj u u kil i n

Arjana Tambl Andragevi
PredsjednicaDdborazapral enjerezistencijebakterijana antibiotikeu RH



PREFACE:

Twenty years of continuous antibiotic resistance surveillancdt is a long path that only a

few European countries can boasthwiContinuous antibiotic resistance surveillance was
initiated in Croatia in 1996 with the foundation of the Committee for Antibiotic Resistance
Surveillance with the Public Health Collegium of the Academy of Medical Sciences of Croatia
(AMSC). The problenof resistance was recognized by Croatian experts long time ago and
when the europewide surveillance through tEeiropean Antimicrobial Resistance
SurveillanceSystem EARSS) and the Europe&urveillanceof Antimicrobial Consumption
(ESAQ projectsstarta in the late 1990s, Croatia readily joined in with a well structured
network. Establishment of the Reference Center for Antibiotic Resistance Surveillance of the
Croatian Ministry of Health at the University Hospital for Infectious Diseases "Dr. Fran
Mihaljevic" in 2003, further strengthened the antibiotic resistance surveillance network in
Croatia by providing ever more challenging laboratory support essential for maintaining
guality of published data. The AMSC Committee and the Reference Center onganileer
network meetings where surveillance results and resistance problems that require focused
studies are discussed, updates on sensitivity testing methodology are adopted and external
guality control results are analysed. Due to ever increasing devehdpof new resistance
mechanisms sensitivity testing is becoming ever more challenging and harmonization with the
European standards an obligation for every European Union Member State. Therefore, as
recommended by thEuropean Committee for Antimicrobi&lensitivity Testing (EUCAST),

in 2011 the National Antibiotic Subcommittee (NAC) was formed within the Committee for
Antibiotic Resistance Surveillancdn 2003 international collaboration of the Croatian
network was enlarged through establishing the @maChapter ofThe Alliance for the
PrudentUseof Antibiotics (APUA). EARSS and ESAC projects have grown into continuous
EARSNet and ESAGNet programs of the European Center for Disease Prevention and
Control (ECDC) and participation in these programsame mandatory for all EU Member
States. Continuous participation in these programs is the basic platform for resistance data
exchange with other countries and fruitful international collaboration. Establishment of the
Croatian Intersectoral Coorinationd¢hanism (ICM), the ISKRA, at the Ministry of Health in
2006 had the major impact on strenghtening the structure of resistance control in Croatia.
ISKRA coordinates all activities related to resistance control in human medicine, veterinary
sector and agridture. Antibiotic resistance and consumption data have thus become an
essential part of the national program for antibiotic resistance control and the basis for other
activities such as development of national guidelines on antibiotic use and promtitingl ra

use of antibiotics through public campaigns. During the many years of antibiotic resistance
surveillance several generations of microbiologists contributed with their hard work and
valuable data to our understanding of the multidrug resistant srgargvolution and spread.
Continuous collaboration of the Committee and the Reference Center with international
experts and institutions enabled timely implementation of all the important changes in
sensitivity testing methodology and early detection ofehaesistance mechanisms in our
settings. Many thanks, therefore, to all those who helped setting up the antibiotic resistance
surveillance network in Croatia and to those who are dedicated to providing resistance data
and / or using these data in theregyday clinical practice.

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



POGLAVLJE/CHAPTER 1.

REZISTENCIJA BAKTERIJSKIH IZOLATA U
2015. GODINI
ANTIBIOTIC RESISTANCE IN 2015
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UVOD:

Sve ze mtejBropské anje moraju uskladiti svoje akcijske planove za
kontrolu girenja antimikrobne rezistenci]
unije. Jedan od osnovnih el emenata europs
pralenje AMR. Zathwrad jmpulpiraladje Odezi st e
antibiotike Akademije medicinskih znanosti Hrvatske (AMZH) i Referentnog centra
za pralenje rezistencije bakterija na an

Kl inici za infektivne theolsensagnoffDrp o dRrgan
drugtva z a K1 inilku mi krobi ol ogiju Hr vat
regional ni podac.i O rezistenciji u Hr vat

objavljuju u ovoj godi gnj o] MBRb] ek&tijul na
aktivnost na kojoj se zasnivaju daljnje aktivnosti nacionalnog programa za kontrolu

girenja AMR poput ©pisanja nacionalnih smj
provolLenja javni h kampan,j [ odrijetavanj a s

a

podataka objavljenih u ovo]j publ i kaciji 05
| aboratorija i visokim stupnjem melLul abo
osjetljivosti na antibiotike. Met adol ogi |
melLunarodnim standardima za izvolLenje [

i zol ati rijetkog i neuobi ]l ajenog fenotipa
dal j nju karakterizaciju. Ovakav <cjelovit
prawdobno wuol avanje novih mehanizama rezi s
suradnju, gto je opisano u drugim poglavlj



INTRODUCTION:

All European Union Member States are expected to harmonize their national action
plans with the European Union action plan against the rising threat from
antimicrobial resistance (AMR). One of the essential components of the European
action plan is strengthening surveillance systems on AMR. Thanks to continuous
work of the Croatian Committee for Ahtotic Resistance Surveillance of the
Croatian Academy of Medical Sciences (CAMS) and the Reference Center for
Antibiotic Resistance Surveillance of the Croatian Ministry for Health (MH) at the
University Hospital for | nfé&ctaisoumwelDi sé
strong support of the Croatian Society for Clinical Microbiology of the Croatian
Medical Assembly, national and regional resistance data in Croatia are regularly
collected, analysed and reported in this yearly publication. Monitoringatiénal

AMR rates is a core activity which enables further activities of the national program,
such as development of national guidelines on prudent use of antibiotics and
organizing national campaigns and scientific meetings. Quality of data reported in
this publication is guaranteed by a good collaboration and high interlaboratory
standardization in sensitivity testing within the network of microbiological
laboratories. Antibiotic sensitivity testing methodology is regularly updated
according to the inteational standards and isolates of rare and unusual phenotypes
are sent to the reference center for retesting and further characterization. Such
integral approach to AMR surveillance enables timely notification of novel
resistance mechanisms and successfalnational collaboration which is presented

in separate chapters of this publication.



MATERIJALI | METODE:

Globalno praienje rezistenciije

U pralenje su ukljul eni S Vi izol ati dogovo
materijala u razdoblju od 1.10. do 31.12.2015.9. Rezultati za izolate streptokoka grupe

A, sal monel a, gi g e likupljaju se, zkrog matoy Irojahizolatag k t e r i |
tijekom cijele godine, od 1.1. do 31.12.2015. Podatke za 2015.g. podnjelo je 38
centara (popis u |l egendi za tablice), gto

Osnovna nalela metodol oighjseppridnfjavajezi
pralenju sudjeluju, ukljuluju:
au iIspitivanom razdobl ju svi izol at i
se na sve antibiotike predvilene za tu
iznimka za ovo pravilo bude testiranje etfjjvosti P. aeruginosai A.

baumannina kol i stin. Zbog skupoie testiranj
se da se kolistin testira samo kod izolata rezistentnih na karbapeneme.
b.anti biotici predvi Leni za odrelLenu v

pralenje rezistencije za tekulu godinu
C. u ispitivanom razdoblju s dogovorenom paletom antibiotika testiraju se

S Vi i zol ati iz klinilkih materijala il:i
diz podataka se iskljuluju duplikatni
bakterijske vrste, izolirani u istog pacijenta, u bilo kojem uzorku, u razdoblju
od 30 dana.
Laboratoriji svoje podatke ¢galju na obradu
Kl'inika za infektivne bolesti gsiiDrozrnral eMiih
neuobi |l ajeni fenotipovi na koje treba obt
Referentni centar. Takuvi il zol ati od posebn
1. pneumokoke rezistentne na norfloksacin
2. stafilokoke rezistentne na vankomicin i/ ili linezolid
3. enterokoke rezistentne na vankomicin
4. H.influenzagezistentan na kamoksiklav i / ili cefalosporine I
generaci j d a(cagmgrla.s e0 meectgaat i ve ampi ci | |
BLNAR sojeve)
5. enterobakterije rezistentne na bilo koji od karbapenema
Tilekom 2015.,g kor i gt eni Ssu za testiranje i I nt e
odbora, European Committee for Antimicrobial Sensitivity TestinBUCAST)
standardi (verziia 5.0). W est i ranju velina | aboratorija |
a odrelLivanje minimalnih inhibitornih konc
osjetljivosti anaerobnih bakterija, osjetljivosti na penicilin i ampicilin kod
pneumokoka smanjene osjethis t i na penicilin, z a odr e
stafilokoka na glikopeptide te pseudomonasa i acinetobaktera na kolistin.
Preporuka Odbora je da se izolati baumannii P. aeruginosaezistentni na jedan,
al i ne i oba kar bap ®MiKeamipememtneopenemaj u odr el

1C



Di sk di fuzijska met oda s e primjenjuje
Mi ni malne inhibitorne koncentr aciftes, se
bi o M® MiCeTeskStrip,Liofilchem) ili mikrodilucije 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 U naci ona
tuberkulozu, Hrvatskog zavoda za javno zdravstvo. RezisteRtijuberculosisje
opisana u posebnom poglavlju ove publikacije.

U sklopu European Antimicrobial Resistance Surveillance System (EARSS) projekta,

a potom EARSN et programa Odbor posebno obr al
izolata (iz krvi i likvora) bakterijsk vrstaS pneumoniagS. aureus E. faecalis E.

faecium E. coli, K. pneumoniagP. aeruginosai Acinetobacter baumanniZa ove

izol at e RC za pralenje rezistencije pr
pacijenata, ai svrhu detaljnije analizeinvazivni izolati enterokoka stafilokokai P.
aeruginosagalju se u Zavod za klinil ku i molekularnumikrobiologiju Klini|kog

bolnil kog centraZagreh a invazivni izolati pneumokokaE. coli, K. pneumoniad
Acinetobacter baumannii Zavod za klinil ku mikrobiologiju Klinike za infektivne
bolestifiDr. F. Mihaljevii O0RC za pral enje rezistenciije
izolatima uThe European Surveillance System (Tedsyjopskogcentraza kontrolu

bolesti (engl EudopeanCenterfor DiseaseControb ECDC). Padaci o invazivnim
izolatima od poletka pralenja do 2015. ¢
publikacije.

0d2001g. , ukl jul i vanj eEnropearServeillanges Kntimicpobiad | e k t
Consumption(ESAC), a potom i ESAENet, Hrvatskaprati potrognju antibiotika
izragenu u definiranim dnevnim dozamana 1000 stanovnikadnevno (DDD/TID).

Podaci o bolnilkoj i izvanbolnil ko] potr
Tessy sustav ECD@ . Podaci O potrognj.i anti bi ot
objavljeni kao posebno poglavlje ove pt

bol ni|l ke potrognje antibiotika ksklgpa se
APUA Croatiainicijative i u skladus naputcimaSKRA-e.

U posebnom poglavlju prikan je osvrt na sojeve poslane na retestiranje u Referentni
centar za ©pralenje rezistencije. | z oV
multiplorezistentnih bakterija u Hrvatskoj s obzirom da se rijetki izolati s novim
mehani zmi ma r ezprsitkeanzcujjue klaeostzonanleaj an po
izolata obralenih u masovnom pralenju.

11



MATERIALS AND METHODS:

Global surveillance

Global antibiotic resistance surveillance includes all clinical isolates of designated
bacterial species isolated fromOctober till 31 December, 2015. Data on group A
streptococci, salmonellae, shigellae and anaerobic bacteria are collected throughout
the year, from 1 January to 31 December, 2015 due to the small number of isolates.
In 2015thirtyeight centers took pam antibiotic resistance surveillance (names of

the centers are listed in the legend to the tables) which makes a catchment
population of >90%.

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

a. during the study period all isolates of a given species are to be tested
against all the designated antibiotics. Since 2010 the exception from this rule is
applied forP. aeruginosa, A.baumanraind colistin. Because of the high cost for
colistin testing and low incidence of resistance it was decided that colistin should be
tested only in pseudomonas and acinetobacter isolates that are resistant to
carbapenems.

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

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

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

Laboratories send their data for analysis to the Croatian Reference Centre for
Antibiotic Resistance Surveillance, University Hospital for Infectious Diseades .

F. Mi hal jevilo. Unusual and alert phenoty
and they are to be referred to the Reference center. The alert microorganisms include
the following:

1. pneumococci resistant to norfloxacin

2. staphylococci resistant tancomycin and / or linezolid

3. vancomycin resistant enterococci

4. H.influenzaegesistant to camoxiclav and / or Il generation
cephalosporins (befactamase negative ampicillin resistant, BLNAR strains)

5. carbapenem resistant enterobacteriaceae

In 2015 EUCAST standards (version 5.0) were 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
testing anaerobic bacte and detection of penicillin and ampicillin resistance in
penicillin nonsusceptible pneumococci, glycopeptide resistance in staphylococci and
colistin resistance in pseudomonas and acinetobacter.

The Committee recommendation is that AorbaumanniandP. aeruginosasolates

resistant to one but not to both carbapenems MICs of imipenem and meropenem
should be determined.

12



Disk diffusion method is performed according to the current EUCAST standards.
Minimal inhibitory concentrations are determined lgradient tests (Etest,
bi o M® MIiCeTeskStrip,Liofilchem) or microbroth dilution

Bacterial species and antibiotics tested are listed in tables in further text.

Focused studies

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

Data oninvasive isolates (isolates from blood and cerebrospinal fluid)S.of
pneumoniag S. aureus,E. faecalis, E. faeciumE. coli K. pneumoniae,P.
aeruginosaand Acinetobacter baumanniere first collected within the European
Antimicrobial Resistance Surveillance System (EARSS) project and afterwards
within the EARSNet program. For these isolaté¥eference center (RC) for
resistance surveillance collects and analyses patient demographic data and for the
purpose of more detailed analysis invasive isolates of enterococci, staphylococci and
P.aeruginosaare regularly sent to the Institute for Clirflicand Molecular
Microbiology, Clinical Hospital Centre Zagreb and invasive pneumocécatoli,

K. pneumoniaeand A.baumannii are sent to the Department of Clinical

Mi crobiol ogy, University HospitalRCfor
for resstance surveillance is obliged to send Croatian resistance dat&eto
European Surveillance System (Tessy), a gldbatopean Center for Disease
Control (ECDC) surveillance network. Data on invasive isolates from the beginning
of surveillance until 2015ra presented in a separate chapter of this publication.

Croatia started to analyze antibiotic consumption data expressed as defined daily
doses per thousand inhabitants daily (DDD/TID) in 2001 after joining first the
European Surveillance of AntimicrobiaConsumption (ESAC) project and
afterwards the ESA®GIet program. Data on hospital and ambulatory antibiotic
consumption are regularly sent to ECDC Tessy. Antibiotic consumption data for
2015 are presented in a separate chapter of this publication analdbegclude 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 Referariee Ce

for Antibiotic Resistance Surveillance. This detailed report provides a better insight
in the spread of multiply resistant bacteria in Croatia as the presence of some strains
with novel resistance mechanisms is still not seen as significant increase i
resistance rates.



REZULTATI

U pralenju rezistencije u 2015Pmosijsaldjiel o
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 podacima za taj centar,

al i Su uvrgteni u tablice i ukl jul eni su
mal o vjerojatnog fenotipa koji nNi su potwvr
oznal evnfiezsdu czom kao nepotvrLlLeni [ ne smatr
Zbog malog broja izolata u ispitivanom r a
na <c¢ijelu godinu, a neki su zbog razlil

razdobl| j @dstppargalogépedial enog razdoblja pralenja

L K ZZJ A bpumanniprikazao rezultate za cijelu godinu

GS ZZJZ je za sve vrsf@ikazao rezultate za cijelu godinu

IG ZZJZ je zaBHSI A prikazao rezultate za razdoblje 1.181.12.2015., za
Enterococcus famlisi A. baumannije prikazao rezultate za cijelu godinu
KA ZZJZ je zaE. faeciumP. aeruginosaEnterobacter, SerratigCitrobacter
i A. baumanniprikazao rezultate za cijelu godinu

PU ZZJZ je zaH.influenzaeorikazao rezultate za cijelu godinu

P G JZ i za sve vrste prikazao rezultate za cijelu godinu

G| Z Z J A& baumeannipakazao rezultate za cijelu godinu

VK ZZJZ je zaS. pneumoniae, S. aureMSSA, S. aureuBMRSA, H.
influenzae i A. baumannarikazao rezultate za cijelu godinu (izolatiOB
Vinkovci)

A ZG KBM je zaS. pneumoniaeH.influenzaerikazao rezultate za cijelu
godinu

> >

>\

v v D D

Sedam | aboratorija je prShijsane@)tUZrIZol aci j u
Sh.sonnei(1); PU ZZJZSh.dysenteria¢l); RI KBC Sh.sonneil); Rl NZzZJZ

Sh.sonnei(1l); ZG KIB Sh. sonneii(7) i ZG NZZJZ Sh.sonnei(2). Ukupno je

tjekom 2015920l i rano 16 gigel a.

Uu 2015. g. ukupno je obr aleneoz@vbilid26naer obn
gramnegati vni h anaer oba i zpozitigi acaeraobi @) a : L K
gramnegativni anaerobi (25); KA OB grapozitivni anaerobi (50), gramegatvni

anaerobi (38); KC ZZJZ graipozitivni anaerobi (1), gramegativni anaerobi (3);

KT MAGD. gram-pozitivni anaerobi (6); OG OB grapozitivni anaerobi (3), gram

negativni anaerobi (6); OS ZZJZ grguzitivni anaerobi (3), gramegativni

anaerobi (10)PU ZZJZ grarrpozitivni anaerobi (2), gramegativni anaerobi (18);

RI KBC grampozitivni anaerobi (17), gramegativni anaerobi (20); SB ZZJZ
grampozitivni anaerobi (4), gramegativni anaerobi (5); SK ZZJZ grapazitivni

anaerobi (3), gramegativni ana®bi (3); ST KBC granpozitivni anaerobi (85),

gram negativni a n a @ozitvhiianadrabi10), gra@egatidnz J Z g r a
anaerobi (17); VK ZZJZ grarozitivni anaerobi (2), gramegativni anaerobi (6);
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VG ZZJ Zpozgivniaamaerobi (65), gramegativni anaerobi (40); ZD ZZJZ
grampozitivni anaerobi (7), gramegativni anaerobi (28); ZG KBM grapozitivni
anaerobi (21), gramegativni anaerobi (10); ZG KIB grapozitivni anaerobi (30),
gramnegativni anaerobi (39); ZG KDB grapozitivni anaerobi Z4), gram
negativni anaerobi (37); ZG KBSD grapozitivni anaerobi (93), gramegativni
anaerobi (29); ZG SYNLAB gramozitivni anaerobi (1).



RESULTS

Thirtyeight centers took part in antibiotic resistance surveillance in Croatia in 2015.
Average d@ta for Croatia and results for 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 were flagged 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 not considered to be reliable.

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

ALK ZZJZ r ep &rbaumahnifdréhe wholé year

A GS 77JZ reported data for all species for the whole year

A |G 2ZJZ reported data for GAS for the period 1.131.12.2015., for
Enterococcus faecalsndA. baumannifor the whole year

A KA ZZJZ repoted data foE. faeciumP. aeruginosaEnterobacter, Serratia
CitrobacterandA. baumannifor the whole year

A PU ZZJZ reported data fét.influenzador the whole year

APG Z272JZ reported data for all species f

AGlI ZzZJZ r e plobaumarhifodtletwholefyaam

A VK ZZJZ reported data fdB. pneumoniae, S. aureMSSA, S. aureudVIRSA,

H. influenzaeandA. baumannifor the whole year (isolates from OB
Vinkovci)
A ZG KBM reported data foB. pneumoniaandH.influenzador the whole year

Seven laboratories reported shigella isotatesl. K ZhZsbrihe(3); DU Z2ZJZ
Sh.sonnei(1); PU ZZJZSh.dysenteria€l); Rl KBC Sh.sonne(1l); RI NZZJZ
Sh.sonne(l); ZG KIB Sh. sonnei(7) and ZG NZZJZSh.sonne{2). Altogether 16
shigella isolates were reported in 2015.

In 2015 altogetér 861 anaerobic bacteria were isolated, 435 grasitives and 426
gramnegati ves. They wer e I sol at eadkitive n 19
anaerobes (8), gramegative anaerobes (25); KA OB grgmsitive anaerobes (50),
gramnegative anaerobes (38); K&€ZJZ grampositive anaerobes (1), gram
negative anaerobes (3); KT MAGD gragmositive anaerobes (6); OG OB gram
positive anaerobes (3), gramegative anaerobes (6); OS ZZJZ gipositive
anaerobes (3), gramegative anaerobes (10); PU ZZJZ grpositive amerobes (2),
gramnegative anaerobes (18); Rl KBC grpwsitive anaerobes (17), gramgative
anaerobes (20); SB ZZJZ grgwositive anaerobes (4), gramegative anaerobes (5);

SK ZZJZ grarpositive anaerobes (3), gramegative anaerobes (3); ST KBC gram
positive anaerobes (85), grame gati ve anaer ob e sposi(ve 2) ; Gl
anaerobes (10), gramegative anaerobes (17); VK ZZJZ grpwositive anaerobes

1€



(2, gramnegati ve anaer ob epositije6aphaerob®¥s@65)Zgtamz g r
negative anaerobes (40)DZZZJZ grampositive anaerobes (7), gramegative
anaerobes (28); ZG KBM grapuositive anaerobes (21), gramgative anaerobes

(10); ZG KIB grampositive anaerobes (30), gramegative anaerobes (39); ZG

KDB grampositive anaerobes (24), gramgative anaebes (37); ZG KBSD gram

positive anaerobes (93), gramgative anaerobes (29); ZG SYNLAB grpositive
anaerobes (1).
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DISKUSIJA

Betahemo !l i t i | ki str ed)t ojkeo kglgawrmpie Wz r(BIHBI k b

grl a, a posjeduje i nagl ageni potencij al
RezistencijaBHA na penicilin jog nije opisana te
u |ijelenju streptokoknih grlobolj a. Ma k
preosjetljivih na penicilin, no stelena r
terapije. Rezistencija BH8 na makrolide u 2015.g. iznosi 9% i nije se zadnjih

godinazal ajnije mijenjala (9% u 2014.g., 109
2011.9., 8% u 2010.9., 9% u 2009.9., 13% u 2008.9.). Rezistencija na klindamicin je

bil a konstitutivna u 5% i1izol at a, a i ndu

progl ogodi gnj iimM%)s PrenfaaBOEGAST] Stétdardima izolati s
inducibilnom rezistencijom su se do 2014.g. izdavali kao osjetljivi na klindamicin uz
upozorenje da se izbjegava dugotrajnija terapija, a od 2014.g. se takvi izolati

interpretiraju kao rezistentni na klindamicia gpaskudask | i ndami ci n j og
moge primijenit.i u kratkotrajnom | ijelenj
meki h tkiva. Kl'indamicin se preporula i u
tegkih nekrotizirajulih i nf ek eaktpnaa i s obzi
sprjelava sintezu toksina. Ut j ecaj i nduci
terapiji nije posebno proulen no s obziro
slul ajevima vjerojatno je uputno u pol etkt

Infekcije dignih puteva su pretegno wuzrok

pat ogene, ukl j ul ujHaemoplalus influemzade Morexedtlao k i

catharalis Ov e bakterije mo g u uzrokovat. i zv
srednjeg uhaestosigasnal aze ail i kdao dio fizi
dignih puteva wu zdravih [ judi [ tijeko
Brisevi nazofarinksa, stoga, pokazuju ni stk
kKl ini] kom r aspuolriuvlaunjjuu sie nkeaopruezor ci za dij
infekcija gornjih dignih puteva. U Hrvat
uzi maj u, |l emu doprinose i smjernice Hrvat
te se broj prijavljenih pneumokoka im® f i | usa sve Vi ge smar
pneumokoka i hemofilusa opisani u ovom |
pretegno iz briseva nazofarinksa i predst
Neinvazivni izolati | est egolipnuazienzptpadnicivel e st

istih bakterijskih vrsta. Rezistencija invazivnih pneumokoka opisana je u poglavlju o
invazivnim izolatima i mjerodavnija je za primjenu antimikrobne terapije. Stope

rezistencije u pneumokoka koji koloniziraju sluznicu nazofaiak i maj u, me L ut
epidemi ol ogko znalenje jer ukazuju na tre
parenteral ni penicilin je jog uvijek |ijel
jer visoka rezistencija na penicilin iznosi i dalje 3%. Empiriskp ] el enj e pneumc
treba, melLutim, zapoleti vigim dozama peni
pneumokoke koji pokazuju intermedijarnu rezistenciju. Ukupno, stopa smanjene

osjetljivosti na penicilin u 20jkerBa. g. i zn

rezistencije uolen progle godine (23% u 2
29% u 2011.9., 24% u 2010.g., 29% u 2009.g., 30% u 2008.g., 26% u 2007.g.).
Infekcije uzrokovane pneumokokima smanjene osjetljivosti na penicilin nisu
dostupneodaljreilmnpeni cilinom, a u slulaju
sustav ni parenteralnim penicilinom. I nf e
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uzrokovane i zol ati ma i ntermedijarne 0s

parenteralnim penicilinom u dazma pr i |l agoleni ma Vvi si ni
koncentracija (MIK). Prema rasponu Migva penicilina registriranih u 2015.9. 98%
svih pneumokoka | e reagirat. na dozu o

reagirati na dozu od 4x2.4g (4x4MIU), a87% pneunok a | e reagir at
4x1.2g (4x2MIU). Zbog povoljnijin farmakodinamskih osobina i dobre

djelotvornost. na pneumokoke i hemof il
penicilina wupotrebljava u I|Iijelenju wup
stmdar di i maju ogtrije granilne koncentr
te smo prelaskom na EUCAST pol eli regi s
(3% u 2015.g. i 2014.9g.) i intermedijarno (9% u 2015.g. i 11% u 2014.9.) rezistentih

pneumolk k a , gto se vjerojatno moge nadvl ac
Prelaskom na EUCAST pol el SuUu se primj

rezistencije hemofilusa na ampicilin te se lagani porast rezistencije nakon 2010.g.
moge di j etili@romjepirstandardf9® u 2006.g9., 11% u 2007.g., 8% u
2008.g., 10% u 2009.g., 11% u 2010.g., te nakon prelaska na EUCAST 13% u
2011.g. i 2012.9., 17% u 2013.9., 14% u 2014.9., 20% u 201Rgzstencija
pneumokoka na makrolide (35%) i-kimoksazol(26%) jes | i | na progl og
stopama (34% i 29%Pugor ol no gl edaj “rimbksazoeppkazije e n c i
trend pada (43% u 2010.g., 35% u 2011.g., 29% u 2012.9., 27% u 2013.g., 29% u
2014.g., 26% u 2015.g.). eRzi st enci j a na tetraci kI |
pogl ogodi ®hpofjnesoppneumokoka na respir
niska (<1%).

Staphylococcus aureyse gl avni uzrolnik infekcija
na penicillin sd hprgodiirnial ai jdan ablatdsOu |
osjetljivi na penicillin. Osim uobil aje
Staphylococcus aurelsMSSA) soj evi ne pokazuju zna

druge antistafilokokne antibiotike, no meticilin rezistenBtaphylococcus aaus

(MRSA) sojevi su rezistentni na sve béalitamske antibiotike (osim novijih
cefal osporina, ceftarolina i ceftobiprao
druge klase antibiotika. Trend pada udj
n a g ameoastavijai u 2015.g., ali i stopa od 14% je ispod vrijednosti registriranih
prije 2010.g9. (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. i 2014.9., 14% u 2015.9.). MRSA sojevi

suu Europi pa i Hr vat skoj , jog uvijek wugl av
izvanbol nil ki SOoj evi se sve |legie javl]
provedene 2014.g., objavljeni su u zasebnom poglavlju ove publikacije. Udio MRSA

sojevasindui | nom rezistencijom na klindami c
indirektni pokazatel] porast a i zvanbol

gentamicin je u daljnjem pad91% u 2006.g., 81% u 2009.g., 77% u 2010.9., 69%

u 2011.g.,, 64% u 2012.g., 59% u 2@L3.43% u 2014.g., 38% u 2015.g.).
Rezistencij a na tigeciklin je rijetka,
Distribucijia MIK-ova vankomicina pokazuje pomak
MIK -ova. Udio izolata s MIKom od 2.0 mg/L je iznosio 7% u 2015.9.16% i 20%

u 2014.g.12013.g.

Enterokoki su prirodno rezistentni na mnoge grupe antibiotik&ni@rococcus
faeciumu visokom postotku pokazuje rezistenciju na ampicilin. Svi enterokoki
pokazuju urolLenu rezistenciju Ilnseskog
aminogli kozi di kod divljih tipova &ente

19



terapiji kombiniranoj s ampicilinom ili glikopeptidima. Kod sojeva visoko
rezistentnih na aminoglikozide, ovi se antibiotici ne mogu upotrebljavati niti u
kombiniranoj tergiji. Udio sojeva s visokom rezistencijom na aminoglikozide

iznosi 27% zakE.faecalisi 55% zaE.faecium gt o |j e podjednako pr
st opama. Rezistencija naEfaecaigd¥)atijen j e | o
dalje u porastu (. faecium(1% u 2012.g9., 5% u 2013.g9., 7% u 2014.g., 15% u

2015.g.). Vankomicin rezistentiit. faecium( VR E) izol at i su u 201
ulestalogiu bili registrirani wuglavnom u
javljaju i u drugim regijama Hrvatske. U 2014.BUCAST je uveo testiranje

osjetljivosti enterokoka na kinolone, s tim da se disk difuzijom testira osjetljivost na

norfloksacin kao indikator osjetljivosti na ciprofloksacin i levofloksacin.
Rezistencija na kinolone i.faecalis (20%) i E.faecium(72%) pogednaka je
proglogodi gnjim stopama (21% i 80%).
Escherichia colj e naj |l egl i uzrolnik infek0|Ja mo k
enterobakterije |legie wuzrokuju omplicir
povezane s bolni]lkom skrbi. Enterobakteri
te nalaz ovih bakterja u pnar no nesteril nim uzorcima ¢tr
skl opu cjelokupne klinilke slike. S obzi |
mi krobiote | esto su izlogene primjeni ant

tegko je wuolitieik&of.kdipokaaueaisoku.rezidemcijp o
na ampicilin (49% u 2015.g.), ali amoksicilin s dodatkom klavulanske kiseline
pokazuj e dobru djelotvornost jer -kl avul a
| akt amaze gi r ekog -laktareakatprra g i r emedigi nsp etke traa

fextended sS-pact amans elset aESBLO) . Kombi naci
ki selinom, melLuti m, ograni |l ava primjenu a
| esto potrebne kod ozbiljnih sisteanni h i ni

razdvojio interpretaciju osjetljivosti na amoksicilin s klavulanskom kiselinom ovisno

o tome radi li se o nekompliciranoj IMS ili drugim oblicima infekcije. Nakon te
podjele, stope rezistencije su ostale podjednake ako se interpretiraju za primjenu kod
nekompliciranih IMS (7% u 2013.9. i 2014.9., 9% u 2015.g.) no znatno su se povisile
ako se interpretiraju za primjenu kod ostalih infekcija (16% u 2014.g. i 2015.9.).

Letiri | aboratorija su prikazala podatke ¢
ceal osporine trel e generacij e (4% do 8 %)
rezistencija na kar bapeneme ] e i zuzetno

rezistencije. Rezistencija na kinolone je u daljnjem laganom porastu (14% u 2012. i
2013.g9., 17% u 2014.g.18% u 2015.9), a rezistencije na-konoksazol (27%),
gentami cin ( 8 %) , ami kacin ( 1%) [ ni trof
proglogodi gnjim stopama.

Proteus mirabilisi og uvi jek izaziva pretegno izvant
trebao biti lakterijska vrsta dobro osjetljiva na sve bletitamske antibiotike
usmjerene na grame gati vne bakterije. -Mikagnakeost , r

antibiotike je u stalnom laganom porastu i u 2015.9. iznosi za ampicilin 47%; za ko
amoksiklav 22%, za pipacilin/tazobaktam 2%, za cefalosporine 3.generacije od
16% do 19% i za cefepim 4%. Rezistencija na ciprofloksacin (21%), gentamicin

(22 %) [ ami kacin (10 %) j e takolLer podj e
uobil ajeno visoka -gimcksaal rezi29tlé&nagi.j ¢ enapr
(42%) . Zbog svoje urolLene otpornost:i na Kk
imipenemProteus mirabilisi drugi Proteuss p p . b i u budulnosti mo
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sve vel. probl em, nar ol i t oiakovezanihusol o g
bolnil kom skrhbi
Kl epsijele i enterobakter:i | esto uzroku

dugi niz godina pokazuju visoke stope rezistencifgebsiella pneumoniage

prirodno rezistentna na ampicilin no rezistencija na edbattal a k't ame | e s
uslijed dugotrajnog izlagnja antibioticima. Stope rezistencije na cefalosporine
3.generacije (22% za ceftibuten do 34% za ceftriakson}ankoksiklav (34%) su

slilne proglogodi gnj i ma. N a kkarbapepeme poj e b
prvi puta u 2014.g. dosegao razinu vidljivu kao postotak rezistencije na imipenem i
meropenem, te su se stope zadrgal e i u
izolata).

Enterobakteri, citrobakt ererija koje mimadnaci j e

posjeduju inducibilne cefalosporinaze i s izuzetk@itrobacter koseripokazuju )
rezistenciju ne s amo-amoksiklaa mgefalasporine prvev e |
generacije. Cefuroksim samo marginalno djeluje na ovu grupu enterobakterija i

prema EUCAST standardi ma ne postoj i k
cefuroksim za ovu grupu bakterija. Di v
cefal osporina, no u tijeku terapiije
derepresiranih mutankoji stabilno hiperproduciraju AmpC cefalosporinaze i time
uvjetuju rezistenciju i na cefalosporin

cefalosporine trele generacije (12% za
mi j enj ao u ogbdino.sSioparezistgncije enterobaktera na imipenem i
meropenem postala je vidljiva 2013.g. (1%), no u 2015.g. ponovno je <1. Stope
rezistencije na ciprofloksacin (12%), gentamicin (14%) 4trkmoksazol (19%) se

nNi su znal ajnije pretlwodnug@godimui | e u odnosu na

MultiplorezistentniPseudomonas aeruginosae | i dugi ni z godi na
problem u Hrvatskoj. Neosjetljivost (visoka i umjerena rezistenBijagruginosana
imipenem (19%) i meropenem (20%) se nije bitno promijenila u odnosu na
prethodnu godinu (18% i 20%). Rezistencija na piperacilin/tazobaktam (11%),
ceftazidim (14%), cefepim (10%) [ ami |
mijenjala. Na ostale aminoglikozide te ciprofloksacin rezistencija i nadalje iznosi
iznad 20%.

Rezistegija na karbapeneme kodlcinetobacter baumannse u Hrvatskoj naglo

progirila od 2008. g. [ Vi soke stope nec
( 8 8 %) ni su vigge, nagal ost, neol eki vane
j asni d o k a z i ampicilin/sulbaktdma wa acioetobaktere, no kako je to

jedan od rijetkih anti bi orvitrk @vajlamtipiatik j o g
se U Hrvatsko]j testira i interpretira
(visoka i umjerena rezistencijgla ampi ci |l i n/ sul baktam | e
2013.g. , 43% u 2014. g. [ 55% u 2015. ¢
samo odrelivanjem minimal nih i nhibitor
kolistin zasada odr adau acmetobasatena rezistenthih pas e u
kar bapeneme. l ako su registrirani poj ed
rezistentni na kolistin, to se jog ne p
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Rezistencija salmonella na ampicilin dugo nije prelazilé,18o u 2014. i 2015.g.

I znosi 14% i 16 %. ESBL sojevi su i dal j e 1
prikazuju kao postotak rezistencije na cefalosporine 3. generacije. Rezistencija na
ko-amoksiklav (4%) ike r i moksazol (2%) i geajidest iopaaap
Do 2013.g. osjetljivost salmonela na ciprofloksacin na razini Hrvatske je bila 100%,

a na nalidiksil|lnu Kkiselinu, koja je bolj
kinolne, do 2%. Od 2014.g. EUCAST je uveo testiranje osjetljivosti nalddie
(ciprofloksacin) preko pefl oksacinskog d

registriranje stopa rezistencije na ciprofloksacin od 2% u 2014.g. i 4% u 2015.g.

Rezistencija uCampylobacter colii Campylobacter jejunise prati od 2013.g.
Rezistencija a ciprofloksacin iznosi 52% i 50%, na eritromicin 2% i 1%, a na

tetraciklin 32%i 21% gto je slilno proglogodignjim
Tijekom 2015. g. regi str i Shagellasopneilitotat i z ol at
Shigella dysenteriae | ako je zbog malog broja 1izol a
rezistencije, rezistencija je visoka rampicilin (69%), keamoksiklav (33%) i

kotri moksazol (75%), a niska na cefalospo
(6%).

Stope rezistencije se kod anaerobnsi h bakt:
negativnim anaerobima rezistencija jesoka na penicilin (81%) i klindamicin

(26%), a kod grampozitivnin anaeroba rezistencija je visoka na metronidazol

(57%). lzolati rezistentni na kamoksiklav, piperacilin/tazobaktam i ertapenem su

rijetki.
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DISCUSSION

Group A streptococcus (GAS) ithe most common agent causing bacterial
sorethroat and has a marked potential for causing skin and soft tissue infections.
Resistance to penicillin in GAS has not yet been described and penicillin is a drug of
first choice in treating streptococcal soretr Macrolides are alternative therapy in
patients with hypersensitivity to penicillin but acquired resistance may compromise
the outcome of macrolide therapy. Resistance to macrolides in GAS in 2015 is 9%
and does not demonstrate a significant change tbeepast few years (9% in 2014,
10% in 2013, 9% in 2012, 7% in 2011, 8% in 2010, 9% in 2009, 13% in 2008).
Resistance to clindamycin was constitutive in 5% and inducible in 2% of isolates
which is similar to last year results (5% and 1%@)tilR014 he EUCAST standards
recommended to report isolates wittiducible clindamycin resistance as sensitive to
clindamycin with a warning to avoid prolonged therapy but since 2014 these isolates
are reported as resistant to clindamycin with a note that clindamyaynstill be

used for shorterm therapy or less severe skin and soft tissue infections.
Clindamycin is recommended for use in combination with penicillin for treating
severe necrotizing infections as it blocks toxin synthesis and has a more rapid
antibacerial effect than betlactams. The clinical importance of inducible
clindamycin resistance in combination treatment of severe streptococcal infections is
not well studied but considering the rapid spread of such infections it is probably
wise to add clindmycin to initial treatment.

Respiratory tract infections are predominately caused by viruses but bacteria such as
pneumococciHaemophilus influenzaand Moraxella catarrhalisare also important
respiratory pathogens. These bacteria can cause commaunityreal pneumonia,
acute otitis media and sinusitis, but are also frequently found as part of the normal
microbiota of the upper respiratory tract in healthy individuals or during a viral upper
respiratory tract infection. Nasopharyngeal swabs have, trerdébw sensitivity and
specificity, they can be misleading in clinical judgement and they are not
recommended as samples for diagnosing aetiology of upper respiratory tract
infections. In Croatia hasopharyngeal swabs are becoming less popular astidiagnos
tool and their use is discouraged in guidelines of the Croatian Society of Clinical
Microbiology so the number of reported pneumococcal and haemophilus isolates is
decreasing. Most of the pneumococcal and haemophilus isolates reported in this
chapter ee still from nasopharyngeal swabs and aspirates and therefore mostly
represent colonizing organisms. Nmwasive isolates often have higher resistance
rates than invasive isolates of the same species. Resistance in invasive isolates is
described in a sepate chapter of this publication and is more relevant for choosing
adequate empirical antibiotic therapy. Resistance rates in colonizing isolates are,
however, important for epidemiological surveillance and can indicate trends in
antibiotic resistance. I@roatia, parenteral penicillin is still a drug of first choice for
treating pneumococcal pneumonia as high level resistance is still 3%. Empirical
therapy of pneumonia should, however, include higher penicillin dosing to achieve
efficacy against pneumocccwith intermediate penicillin resistance. Altogether
penicillin nonsusceptibility rate in 2015 is 22% which is in line with a decreasing
trend observed in the previous year (23% in 2014, 31% in 2013%, 30% in 2012, 29%
in 2011, 24% in 2010, 29% in 200380% in 2008, 26% in 2007). Infections caused

by penicillin intermediately resistant pneumococci cannot be treated with oral



penicillin and in case they involve central nervous system they cannot be treated with
parenteral penicillin either. Infections ouks central nervous system cause by
pneumococci with intermediate penicillin resistance can still be treated with
parenteral penicillin if dosing is adjusted to the minimal inhibitory concentration
(MIC) of the isolate. According to the MIC range of pnewoxxi isolated in 2015,

98% of pneumococci will be covered by 6x2.4g (6x4MIU) dosing, 94% by 4x2.4g
(4x4MIU) dosing and 87% by 4x1.2g (4x2MIU) dosing. Due to the better
pharmacodynamic characteristics and good activity against pneumococci and
haemophilus moxicillin / ampicillin is used in treatment of acute otitis media,
sinusitis and pneumonia more frequently than penicillin. EUCAST standards have
more rigorous breakpoint concentrations for ampicillin than American standards so
when switching to EUCAST waetarted reporting higher proportions of ampicillin
resistant (3% in 2015 and 2014) and intermediate (9% in 2015 and 11% in 2014)
pneumococci which can probably be overcome by higher ampicillin dosing. When
switching to EUCAST we started to apply more rmos ampicillin breakpoints for
haemophilus as well and the slight increase in ampicillin resistance after 2010 can
partially be attributed to the change of standards (9% in 2006, 11% in 2007, 8% in
2008, 10% in 2009, 11% in 2010, 13% in 2011 and 2012,ih 72813, 14% in 2014,

20% in 2015). Pneumococcal resistance to macrolides (35%) atrimosazole
(26%) is similar to the previous year rates (34% and 29%). Resistance to co
trimoxazole is showing decreasing trend (43% in 2010, 35% in 2011, 29% in 2012,
27% in 2013, 29% in 2014, 26% in 2015). Resistance to tetracycline (22%) is
identical to the previous year result. Resistance of pneumococci to respiratory
quinolones is still low (<1%).

Staphylococcus aureus a major skin and soft tissue pathogen. Elini resistance

got widely spread already in the 1940s and today only rare isolates demonstrate
susceptibility to penicillin. Apart from penicillin resistance methicillin sensitive
Staphylococcus aureUs1SSA) do not demonstrate remarkable resistancss rit

other antistaphylococcal antibiotics but methicillin resistaraphylococcus aureus
(MRSA) isolates are resistant to all bédatam antibiotics (except novel
cephalosporins ceftaroline and ceftobiprole) and frequently show associated
resistance tather antibiotic classes. Unfortunately, a decrease in MRSA rates that
was observed after 2010 is not continued in 2015 but the 14% rate is still bellow the
values registered in years prior to 2014 (25% in 2007, 26% in 2008, 21% in 2009,
16% in 2010, 14%ni 2011, 13% in 2012, 12% in 2013 and 2014, 14% in 2015). In
Europe and in Croatia as well, MRSA isolates are mostly related to nosocomial
infections but community acquired isolates are becoming more frequent. Results of
an epidemiological study focused oharacterization of MRSA isolates collected in
2014 will be presented in a separate chapter of this publication. The rate of MRSA
isolates with inducible clindamycin resistance (21%) is rising which could be an
indirect indicator of rise of community acgqed MRSA. Resistance to gentamicin is
further decreasing (91% in 2006, 81% in 2009, 77% in 2010, 69% in 2011, 64% in
2012, 59% in 2013, 43% in 2014, 38% in 2015). Resistance to tigecycline is rare and
resistance to linezolid and vancomycin was not recordéahcomycin MIC
distribution is shifted towards lower MIC values. The rate of isolates showing MIC
of 2.0 mg/L was 7% in 2015 and 16% and 20% in 2014 and 2013.

Enterococci are naturally resistant to many antibiotic classesEaterococcus

faeciumdemongrates high rate of resistance to ampicillin. All enterococci have low
level of resistance to aminoglycosides. Aminoglycosides can still be used in
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combination with ampicillin or glycopeptides for treating wild type enterococci but
not for strains with hig level aminoglycoside resistance. High level
aminoglycoside resistance rate in 2015 is 27%.flaecalisand 55% inE.faecium
which is similar to the previous year results. Resistance to vancomycin is still rare in
E.faecalis(<1%) is further increasinm E.faecium(1% in 2012, 5% in 2013, 7% in
2014, 15% in 2015). During 2014 vancomycin resistanfaecium(VRE) strains

were mostly recorded in Zagreb centres but in 2015 these isolates started to spread in
other regions of the country as well. In 20l4@EAST introduced testing sensitivity

of enterococci to the quinolones with norfloxacin disk serving as an indicator of
sensitivity to ciprofloxacin and levofloxacin. Quinolone resistancé.fiaecalis
(20%) andE.faecium(72%) is similar to previous yeaates (21% and 80%).

Escherichia colis the most common pathogen causing urinary tract infections (UTI)
and other enterobacteriaceae are more common in complicated UTI or health care
associated infections affecting different organ systeErserobactericeae are
essential part of the normal human microbiota and clinical significance of finding
these bacteria in primarily unsterile samples is difficult to estimate. As part of
human microbiota enterobacteriaceae are frequently exposed to antibiotics @nd onc
the resistant mutants emerge they are difficult to spot and control. From the very
beginning of surveillanceesistance to ampicillin ifE. coli (49% in 2015) is high

but amoxicillin with clavulanic acid is still effective as clavulanic acid succegsfull
blocks broad spectrum bei@ctamases and most extended spectrumlaetamases
(ESBL). However, addition of clavulanic acid restricts the use of higher amoxicillin
dosing which is often required in severe infections. In 2014 EUCAST introduced
different interpretation of amoxicillin/clavulanic acid sensitivity for uncomplicated
UTI and for other infections. After this differentiation, resistance rates did not
change significantly if interpretation for uncomplicated UTI is applied (7% in 2013
and 2014, 9%n 2015) but did change significantly if interpreted for other infections
(16% in 2014.g. and 2015). Four laboratories reported data for uncomplicated UTI
only. Resistance to '3 generation cephalosporins (4% to 8%) did not change
significantly and resisince to carbapenems is still rare bellow rate detection.
Quinolone resistance is still slightly increasing (14% in 2012 and 2013, 17% in 2014
and 18% in 2015), and resistance totrmoxazole (27%), gentamicin (8%),
amikacin (1%) and nitrofurantoin (3%® similar or identical to previous year rates.

Proteus mirabilisis still predominately a community acquired pathogen and wild
type organisms are sensitive to all betetams designed for gramegatives.
Unfortunately, resistance to bdtatam antibiats is slightly but constantly
increasing and in 2015 resistance to ampicillin is 47%arooxiclav 22%,
piperacillin/tazobactam 2%3yeneration cephalosporins 16% to 19% and cefepime
4%. Resistance to ciprofloxacin (21%), gentamicin (22%) and amiKaoéfib) is

also similar to previous year rates and commonly high resistancettimoxazole
exceeded 40% in 2015 (42%). Due to its innate resistance to colistin, tigecycline and
low sensitivity to imipeneniProteus mirabilisandProteusspp. may pose a grang
problem in the future, especially in urology patients and in health care associated
infections.

Klebsiellae andEnterobacterspp. usually cause healthcare associated and for many
years demonstrate high rates of resistakcgpneumoniaéhas innate m@stance to
ampicillin but resistance to other bésetams is acquired due to high antibiotic



exposure. Resistance td® 3jeneration cephalosporins (22% ceftibuten to 34%
ceftriaxone) and camoxiclav (34%) is similar to previous year results. In 2014 the
number of carbapenem resistant klebsiellae for the first time reached the level visible
as percentage of resistance to imipenem and meropenem and in 2015 these rates
remained the same (1% resistant and 1% intermediate isolates).

Enterobacter spp., Citrobacter spp. and Searratia spp., form a group of
enterobacteriaceae which poses innate inducible cephalosorinases and with the
exception ofCitrobacter koserdemonstrate resistance not only to ampicillin but to
co-amoxiclav and T generation cephalosposiras well. Cefuroxime is marginally
active against this group of enterobacteriaceae and EUCAST standards do not
include cefuroxime interpretation for this group of bacteria. Wild type isolates are
susceptible to '3 generation cephalosporins but resistdatepressed mutants that
hyperproduce AmpC cephalosporinases often emerge during therapy. Resistance
rates to 3 generation cephalosporins (12% cefepime to 30% cefixime) did not
change significantly. Resistance to imipenem and meropenem first becaneimisib
2013 (1%) but in 2015 it is <1% again. Resistance to ciprofloxacin (12%),
gentamicin (14%) and ewmimoxazole (19%) did not change significantly as
compared to the previous year.

Multiply resistantPseudomonas aeruginogaa major problem in Craatfor many
years. Norsusceptibility ofP.aeruginosao imipenem (19%) and meropenem (20%)
did not change significantly as compared with the previous year (18% and 20%).
Resistance to piperacillin/tazobactam (11%), ceftazidime (14%), cefepime (10%) and
amkacin (9%) did not change significantly either. Resistance to other
aminoglycosides and ciprofloxacin is still above 20%.

Carbapenem resistance An baumanniihas rapidly spread throughout Croatia since
2008 and high rates of neusceptibility to imipaem (87%) and meropenem (88%)

are, unfortunately, not unexpected. According to EUCAST guidelines there is no
sufficient evidence that acinetobacter is a good target for ampicillin/sulbactam.
However, this is one of the rare antibiotics that still demotestravitro activity

against acinetobacter and therefore in Croatia American standards are used to test
and interpret susceptibility of acinetobacter to ampicillin sulbactam. - Non
susceptibility to ampicillin/sulbactam is also increasing (33% in 2013, 432014

and 55% in 2015). Susceptibility to colistin can only be detected by MIC test, so it is
determined only in pseudomonas and acinetobacter isolates resistant to carbapenems.
Although sporadic acinetobacter and pseudomonas isolates resistant to balisti

been reported, resistance did not reach visible resistance rate.

For many years resistance to ampicillin in salmonellae did not exceed 10% but in
2014 and 2015 it reached 14% and 15%. ESBL isolates are still rare among
salmonellae and this is stilot visible as resistance t& 8eneration cephalosporins

at the national level. Resistance toarnoxiclav (4%) and ctrimoxazole (2%) is
identical to the rates recorded in the previous year. Until 2013 susceptibility of
salmonellae to ciprofloxacimiCroatia was 100% with 2% resistance to nalidixic
acid, which is an indicator of low level resistance to quinolones. Since 2014
EUCAST introduced the use of pefloxacin disk as an indicator of susceptibility to
ciprofloxacin which resulted in a ciprofloxacresistance rate of 2% in 2014 and
2015.
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Resistance irCampylobacter coland Campylobacter jejunis reported since 2013.
Resistance to ciprofloxacin is 52% and 50%, erythromycin 2% and 1%, and
tetracycline 32% and 21% which is similar to the ratesnéed previously.

During 2015 sixteen shigella isolates were reportedShigella sonneand one
Shigella dysenteriaésolate. Due to the low number of isolates it is difficult to
estimate resistance rates but resistance to ampicillin (69%amoaiklar (33%) and
co-trimoxazole (75%) appears high and to the 3rd generation cephalosporins (7%)
and ciprofloxacin (6%) low.

Resistance rates in anaerobic bacteria did not change significantly. Among gram
negative anaerobes resistance is high to penicili§o8and clindamycin (26%),
and in grarpositive anaerobes high resistance is recorded for metronidazole (57%).
Isolates resistant to eaamoxiclav, piperacillin/tazobactam and ertapenem are rare.
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Legenda za tabl

icd Legend to tables:

Gi f code / USTANOVE /CENTERS

BJ 2ZJZ ZZJZ Bjelovarskdb i | ogor ske gupanij e, Bj e

LK zzJZ Z7ZJZ Meli murske gupanije, Lakovec

DU 77237 Z7ZJZ Dubmrerveatl\koons ke gupanije, Dub

GS 72JZ ZZJZ -$eéehkoke gupanije, Gospil

IG 2Z2JZ ZZJZ Zagrebal ke gupaniij e, Il vani |

KA OB Opla bonica Karlovac, Karloval ka

KA 722J7 272)Z Karl oval ke gupanije, Karl oy

KC 27232 Z272JZ Kopkriivhev&loke gupanije, Kopr

KR Z2ZJZ* ZZJZ Krapinske agor ske Jgupanije |, Krapin

KT MAGD. Klinika za kar di gquwad lkewmlagr, n Kragli eng

NG OB Opl a bolnica NovpoSawskgkagup®&8mniojda

OG OB Opla bolnica Ogulin, Karloval ka ¢

0S 772J)Z ZZJZ Obaebhkhjpske gupanije, Osijek

PU Z2ZJZ ZZJZ | starske gupanije, Pul a

PG OGB** |Opl a ¢gupodmiijcsak aPobj®lgay o Polg® gkwpani

PG Z272JZ ZZ2)JZ PesbBagykonske gupanije, Pogega

Rl KBC Kl'inil ki bolnilki centar Rijeka,

RI NZZJZ Nastavni ZZJZ Primorskg or ans ke gupanije, Ri]j

SB 772J)Z ZZJZBrodskp o savske QgupBroadi j e, Sl avonsk

SK 722)7 Z272J7Z Smoxall kwal ke gupanije, Sisak

ST KBC Kl'inil ki bolnilki centar Split, §

ST NZZJZ Nastavni ZZJZ Splitskd al| mat i nske gupanije, S

Gl 7272327 Z2ZJZ Gikmemske Jgupanije, Gibenik

VK Z2Z2JZ ZZJZ Vukovarske r i j e msj& ¥inkgvaip a n i

VT 72JZ Z72JZ ¢Sveti Pokkéd,av\ikreo wiutpialnkg e,

VG Z22z2JZ**2ZJZ Varagdinske gupanije, Varagd

ZD 272J)Z ZZJZ Zadarska gupanije, Zadar

ZG KBC**** KI'inil ki bolnilki centar ¢Zagrebe

ZG KBD KIl'inilkaubohrwiaéa {&Bgreb

ZG KBM***** KI'ini| ka bolnica ¢Merkure, Zagr ehb

ZGKBCSM****** KIinilKki bol nil ki centar ¢Sestre

ZG KZT Klinika za traumatologiju, Zagreb

ZG KIB Kl'inika za infektivne bol esti ¢Dr

ZG NzZz2JzZ Nagavni ZZJZ grada Zagreba, Zagreb

ZG HZZJZ Hrvatski zavod za javno zdravstvo, Zagreb

ZG KDB Kl'inika za djelje bolesti Zagreb,

ZG KBSD Kl'inil ka bolnica ¢Svet.i Duhe, Zag

ZG SYNLAB Poliklinika, Zagreb

* ukl jul uje poda tulkaboki zZa: Oplu bolnic

* ukl juluje podatke i za: Oplu gupanijsku bolnicu, Pakrac

*kx ukl jul uj e Bmddcatckue zia pd:ul ne bol esti i TBC, Kl enovni k

ok ukl juluje podatke i za: Kliniku za plulne bolesti fAJorda

Fkkkx ukl juluje podanwkeKlii reiaku Szvee udiijlabet es, endokrinologiju i
ivuk Vrhovaco, Zagreb

*aexk ukl juluje podatke i za: I nstitut za tumore, Zagreb
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ANTIBIOTICI / ANTIBIOTICS:

P parenteral

I:)oral
AMP
AMC
AMC
SAM
FOX
CN
CXM
CXM parenteral
CXM oral
CAZ
CRO
CTB
CFM
CFEP
PTZ
ERT
IMP
MER
E
AZM
CLR
CcC
TE
SXT
NF
VA
RIF
CIP
NOR
GM
GM30
NT
AN
MUP
MTZ
MOX
LZD
NA
COL
TGC

penicillin parenteral

penicillin oral

ampicillin

amoxicillin + clavulanic acid
amOXiCi”in + CIaVUIaniC aCidncomplicated urinary tract infection
ampicillin + sulbactam

cefoxitin

cefalexin (I gen. cephalosporins)
cefuroxime (ll. gen. cephalosporins)
cefuroxime parenteral

cefuroxime oral

ceftazidime (lll. gen. cephalosporins)
ceftriaxone (lll. gen. cephalosporins)
ceftibuten (lll. gen. cdpalosporins)
cefixime (lll. gen. cephalosporins)
cefepime (IV. gen. cephalosporins)
piperacillin/tazobactam
ertapenem
imipenem
meropenem
erythromycin
azithromycin
clarythromycin
clindamycin
tetracycline
co-trimoxazole
nitrofurantoin
vancomycin
rifampicin
ciprofloxacin
norfloxacin
gentamicin
gentamicin
netilmicin
amikacin
mupirocin
metronidazole
moxifloxacin
linezolid
nalidixic acid
colistin
tigecycline

Ahigh | evel

UK = ukupan broj izolata / total number of isolates

No = broj izolata / number of isolates

1% = % intermedijarnih izolata / % of intermediate isolates
R% = % rezstentnih izolata / % of resistant isolates
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Betahemol i ti | ki streptokok grupe A
Group A beta-hemolytic streptococcus
(1.01. - 31.12. 20%.) - 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

Croatian Committee for Antibiotic Resistance Surveillance

Betahemol 1 ti | ki streptoko
Group A streptococcus

- rezistencia na antibiotike u razdoblju od 1.081.12. 2Q5.
zbirni prikaz izolata i38 centra u RH

- antibiotic resistance fahe period 1.01- 31.12. 2@5.
summaryresults for the isolates fron8&enters in Croatia

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC izolata | (% intermedijarnih) izolata Range of local results*
No. _ % of resistant
) (% of intermediate) isolates
isolates
Erythromycin 13 522 9 (0) 1(0)- 28 (6)
Azithromycin 13522 9 (0) 1(0)-28(6)
Clarythromycin 13 522 9 (0) 1(0)- 28 (6)
Clindamycin 13 496 6 (0)
constitutive 5 0-14
inducible 2 0-5

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) wertaken into consideration

31



A%

Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo,@ bor za pr al enj e

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

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

Streptococcus pneumonigé.10.- 31.12. 2015.) osjetljivost na antibiotike u RH

- sensitivity to antibiotics in Croatia

P
parenteral

P oral

AMP

O sensitive

CLR

B intermediate

SXT

TE

NOR

M resistant

MOX




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

Streptococcus pneumoniae

- rezistencija na antibiotike u razdoblju od 1:131..12. 205.
zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summaryresults for the isolates fron8&enters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isolates | (% '”teirzngfa?gam'h) rezultata*
% of resistant Range of local
(% of intermediate) results*
isolates
Penicillin parenteral 2109 39 0 (0)- 17 (25)
Penicilin oral 2 130 22 (0) 0 (0)- 47 (0)
Ampicillin 1748 309 0 (0)- 18 (10)
Erythromycin 2 063 35(0) 10 (0) - 56 (0)
Azithromycin 2063 35(0) 10 (0) - 56 (0)
Clarythromycin 2 063 35 (0) 10 (0) - 56 (0)
Co-trimoxazole 2 060 26 (2) 2 (0)- 56 (0)
Tetracycline 1835 22 0) 0 (0)-36(0)
Norfloxacin 2 053 1(0) 0 (0)-3(0)
Moxiflo xacin 2 063 0(0) 0 (0)-1(0)

* rezultati centara s malim brojem izolata &3isu 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 antibiotik

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

Streptococcus pneumoniae

Distribucija MIK-ovapeniciling (1 982S. pneumoniaiolata), 1.107 31.12. 205./
Penicillin MIC distribution, (L 982S. pneumoniassolates), 1.10. 31.12. 205

%

a1

o
1

O 1 1 1
X nodp 1.0 2.0 >2.0

mg/L

MIK = minimalna inhbitorna koncentracijAMIC = minimal inhibitory concentration
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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 antibiotike u razdoblju od(@-131.12. 2Q5.
zbirni prikaz izolata i38 centra u RH

- antibiotic resistance for the period 1.1@1.12. 2Q5.
summary results for the isolates fr@centers in Croatia

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

Cefoxitin/
Methicillin 3958 0 (0) 0 (0)- 0 (0)
Azithromycin 3861 14 (0) 1 (0)-30(0)
Clindamycin 3 649 10(0) 0(0)-24 (0)
Co-trimoxazole 3862 2 (0) 0(0)-13(0)
Ciprofloxacin 3841 5(0) 0 (0)-15(0)
Rifampicin 3 245 1(0) 0 (0)-5(0)
Gentamicin 3862 8 (0) 3(0)-21(0)
Linezolid 3644 0 (0) 0 (0)- 0 (0)
Mupirocin 3446 7(1) 0 (0)- 23(0)
Tigecycline 3214 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 considzraiicn
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Akademija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo
Odbor za pralenje rezisteRHci ]| e
Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

bakterija na antibiotik

Staphylococcus aureusMRSA

- rezistencija na antibiotike u razdoblju od 1.181.12.2015.
zbirni prikazizolata iz 3 centra u RH

- antibiotic resistance for the period 1.1@1.12. 2Q5.
summaryresults for the isolates fron8&enters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isolates | (% intermedijarnih) | rezultata*

izolata Range of local

% of resistant results*

(% of intermediate)

isolates
Cefoxitin/
Methicillin 644 100 (0) 100 (0)- 100 (0)
Azithromycin 643 88 (0) 84 (0)-97(0)
Co-trimoxazole 644 8 (0) 0(0)-23(0)
Clindamycin 581 86 (0) 82(0)-94(0)
Ciprofloxacin 643 83(0) 76(0)-91(0)
Rifampicin 568 3(0) 0(0)-5@©
Gentamicin 640 38(0) 12(0)- 78(0)
Linezolid 635 0 (0) 0 (0)-3(0)
Mupirocin 558 21(4) 3(0)-93(2)
Tigecycline 538 0(0) 0 (0)-0(0)
Vankomicin 537 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
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Croatian Academy of Medical Sciences, Public Health Collegium Committee for
Antibiotic Resistance Surveillance

Staphylococcus aureusViRSA

Distribucija MIK-ova vankomicina,537 MRSA izolaa), 1.101 31.12. 205./
Vancomycin MIC distribution,537 MRSA isolates), 1.10. 31.12. 205

0 1 1 1 1
X ndp 1.0 2.0 >2.0

mg/L

MIK = minimalna inhibitorna koncentracifa@vIC = minimal inhibitory concentration
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Enterococcus faecali§l.10.- 31.12. 2015.} osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akademija medicinskih znanostiHr vatske, Kolegij zajavno zdravstvo

Odbor za

pralenje

rezistenciije

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

Enterococcus faecalis

bakterija na

- rezistencija na antibiotike u razdoblju od 1.181.12. 2015.
zbirni prikaz izolata iz 8 centra u RH
- antibiotic resistance fahe period 1.10.31.12. 2@5.

summaryresults for the isolates fron8&enters in Croatia

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

Ampicillin 5462 3(0) 0 (0)- 66(13)
Gentamicin 5332 27 (0) 10(0)-51(0)
Vancomycin 5457 0 (0) 0 (0)-3(0)
Nitrofura ntoin 5277 1(0) 0(0)-3(0)
Norfloxacin 5191 20(0) 5(0)-42(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. 2015.) - 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 antibio:
Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

Enterococcus faecium

- rezistencija na antibiotike u razdoblju od 1.1681.12 2015.
zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summaryresults for the isolates fron8&entesin Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih ) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Ampicillin 749 90 (0) 43(0)-100(0)
Gentamicin 600 55(0) 35(0) - 70(0)
Vancomycin 826 15(0) 0 (0)- 26(0)
Norfloxacin 520 72(0) 18(0) - 98(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

43



144

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

znanost.i Hr vat ske, Kol egi j za javno zdravstvo,
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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

Haemophilus influenzae

bakterija na

- rezistencija na antibiotike u razdoblju od 1.181.12. 2Q5.
zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summary results for thisolates from 8 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of isdates | (* i”te(;o"“;drifsri rs“tg)nitzo'ata rezultata*
(% of intermediate) isolates Range of local
results*
Ampicillin 1689 20(0) 6 (0)- 46 (0)
Amoxicillin + clav. acid 1697 1(0) 0 (0)-8(0)
Cefuroxime,, 1621 6 (4) 0(0)-41(12
Cefuroxime ora 1621 10(90) 0 (100)- 64 (36)
Ceftriaxone 1601 0 (0) 0 (0)-1(0)
Co-trimoxazole 1685 18 (0) 5(0)-34(0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results fromhe centers with small number of isolates (<30) were not taken into consideration
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Escherichia coli(1.10.- 31.12. 2015.} osjetljivost na antibiotike u RH

- sensitivity to antibioticsin Croatia
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Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo
Odbor za pralenje rezistenciije
Croatian Academy of Medical Sciences, Public Health Collegium
Committee for Antibiotic Resistance Surveillance

bakterija na antibi of

Escherichia coli

- rezistencija na antibiotike u razdpbbd 1.10- 31.12. 2Q5.

zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summary reults for the isolates fromBXenters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC No. of (% intermediiarnih) tzolata rezultata*
isolates |, o in;’e?mr:ji';::)nfsolates Range of local results*

Ampicillin 19 353 49 (0) 13 (0) - 63 (0)
Amoxicillin + clav. 16 497 16 (0) 5(0)-41(0)
acid sistemna
infekcija
Amoxicillin + clav. 18 861 9(0) 1(0)-31(0)
acid
nekomplicirana
IMS
Piperacillin + 19 302 2(1) 0 (0)-10(0)
tazobactam
Cephalexin 18 623 11 (0) 3 (0)-25(0)
Cefuroxime 19 310 8 (0) 2(0)-15(0)
Ceftazidime 19 335 6 (1) 1(0)-12 (1)
Ceftriaxone 19 339 7 (0) 1(0)-13(1)
Cefepime 19 295 4 (0) 0 (0)- 10 ()
Ceftibuten 18 160 4(0) 0(0)- 10 (0)
Cefixime 18 898 8 (0) 2 (0)- 14(0)
Ertapenem 19 254 0 (0) 0(0)-6(0)
Imipenem 19 303 0 (0) 0(0)-10
Meropenem 19 305 0 (0) 0(0)-0(0)
Ciprofloxacin 19345 18 (0) 8(0)-34(0)
Norfloxacin 18 841 18 (0) 9(0)-33(0)
Gentamicin 19 345 8(0) 3(0)-16(0)
Amikacin 19 088 1 (0) 0 (0)-2(3)
Nitrofurantoin 18 827 3 (0) 0 (0)- 10 (0)
Co-trimoxazole 19 340 27 (0) 14 (0) - 46 (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
rezistenciije
Croatian Academy of Medical Sciences, Public Health Collegium

Odbor za

pralenje

Committee for Antibiotic Resistance Surveillance

Proteus mirabilis

bakterija na antibi of

- rezistencija na antibiotike u razdoblju od 1.181.12. D15.

zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summaryresults for the isolates fron8&enters in Croatia

ANTIBIOTIK Broj % rezistentnih Raspon lokalnih
ANTIBIOTIC izolata (% in t%;rg‘?‘igzggtigz]tizo'ata rezultata*
0 *
_NO' of (% of intermediate) isolates Range of local results
isolates

Ampicillin 4 083 47 (0) 23(0) - 74(0)
Amoxicillin + 4083 22 (0) 1(0)-62(0)
clav. acid
Piperacillin + 4 062 2(2) 0 (0)- 20(0)
tazobactam
Cephalexin 3879 22 (0) 1(0)-54(0)
Cefuroxime 4 082 21(0) 1(0)-64(0)
Ceftazidime 4 080 17 (1) 1(0) - 46(8)
Ceftriaxone 4 081 18 (0) 1(0)-60(0)
Cefepime 4 058 4(2) 0 (0)- 24 (0)
Ceftibuten 3758 16 (0) 1(0)-45(0)
Cefixime 3964 19 (0) 1(0)-57(0)
Ertapenem 4 054 0 (0) 0(0)-1(0
Meropenem 4063 0(0) 0(0)-0(0)
Ciprofloxacin 4 083 21 @) 6 (0) - 54 (4)
Norfloxacin 3885 22 (2) 6 (0)-54(6)
Gentamicin 4 083 22(1) 6 (0)-59(1)
Amikacin 4043 10(1) 0 (0)-34(3)
Co-trimoxazole 4 079 42 (0) 18 (0) - 70(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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Klebsiella pneumonia€l.10.- 31.12. 2015.) - 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

rezistenciije

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

Klebsiella pneumoniae

bakterija na

- rezistencija na antibiotike u razdoblju od 1.181.12. 2015.
zbirni prikaz izolata iz 8 centra u RH
- antibiotic resistance for the period 1.131.12. 2@5.

summary results for the isdes from 8 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 4 825 100 (0) 93(0) - 100 (0)
Amoxicillin + 4 824 34 (0) 17 (0) - 63 (0)
clav. acid
Piperacillin + 4 802 18 (6) 1(0)-44(0)
tazobactam
Cephalexin 4 586 38 (0) 16 (0) - 69(0)
Cefuroxime 4 822 37 (0) 15(0)- 72 (0)
Ceftazidime 4 820 33(1) 8(0)-61(0)
Ceftriaxone 4 823 34 (0) 7(0)-67(2)
Cefepime 4 800 28 (2) 6 (0)- 50 (4)
Ceftibuten 4494 22 (0) 3(0)-42(0)
Cefixime 4634 34 (0) 5(0)-65(0)
Ertapenem 4793 3() 0 (0)- 26(3)
Imipenem 4 802 1(1) 0(0)-5(2)
Meropenem 4 800 1(2) 0 (0)- 8(10)
Ciprofloxacin 4 821 34 ) 12(1)- 62 (2)
Norfloxacin 4 616 33(2) 12(1) - 61(5)
Gentamicin 4 825 31 (0) 11(0) - 64(0)
Amikacin 4777 2(2) 0 (0)-24(4)
Co-trimoxazole 4814 36 (1) 13(0)-67(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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Enterobacterspp., Serratiaspp., Citrobacterspp.
(1.10.- 31.12. 205.) - osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia
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Akade,mija medicinskih znanostiHrvatske, Kolegij zajavno zdravstvo

Odbor za

pralenje

rezistenciije

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

bakterija na antibi of

Enterobacterspp., Serratiaspp., Citrobacterspp.

- rezistencija na antibioté&ku razdoblju od 1.16.31.12.2015.
zbirni prikaz izolata iz 8 centra u RH
- antibiotic resistance for the period 1.131.12. 2@5.

summaryresults for the isolates fron8&enters in Craia

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

Ampicillin 3232 100 (0) 95 (0) - 100 (0)
Amoxicillin + 3232 87 (0) 51 (0) - 100 (0)
clav. acid
Piperacillin + 3222 15 (3) 0 (0)- 75(0)
tazobactam
Ceftazidime 3230 22 (1) 6 (0) - 73(0)
Ceftriaxone 3231 23 (1) 5(0) - 73(0)
Cefepime 3212 12 2) 0(0)-70(0)
Ceftibuten 3011 23 (0) 4(0)-71(0)
Cefixime 3081 30(0) 6(0)-73(0)
Ertapenem 3 205 2(1) 0 (0)- 20(4)
Imipenem 3214 0 (0) 0 (0)-2(8)
Meropenem 3214 0 (0) 0(0)-6(6)
Ciprofloxacin 3231 12 (1) 23 -37(9)
Norfloxacin 3113 13(1) 4(0)-39(2
Gentamicin 3231 14 Q) 3(0)-54(0)
Amikacin 3185 3(2) 0 (0)- 27 (0)
Co-trimoxazole 3220 19 (0) 5(0)-54(0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
results from the centers with small number of isolates (<30) were notitdkezonsideration
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- sensitivity to antibiotics in Croatia
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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 1.181.12. 2d5.

zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance for the period 1.131.12. 2@5.
summary results for theolates from 8 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarmih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Piperacilin + 4521 11 (0) 3(0)-35(3)
tazobaktam
Ceftazidim 4511 14 (0) 2(0)-24(0)
Cefepm 4 520 10(0) 0(0)-35(2)
Imipenem 4522 18 (1) 0 (0)- 50 (0)
Meropenem 4522 17 (3) 0 (0)- 55(0)
Ciprofloxacin 4514 24 (1) 4(0) - 47 (1)
Gentamicin 4523 23 (0) 2(0)-44(0)
Netilmicin 3843 23 (0) 0 (0)-45(0)
Amikacin 4 490 9 (2) 0(0)-23(0)
Colistin 860 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
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Akademija medicinskih znanosti Hvatske, Kolegij za javno zdravstvo

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

Committee for Antibiotic Resistance Surveillance

Acinetobacter baumanii

- rezistencija nantibiotike u razdoblju od 1.1631.12. 2@5.
zbirni prikaz izolata iz 8 centra u RH

- antibiotic resistance fahe period 1.10.31.12. 2@5.
summaryresults for the isolates fron8&entesin Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih
ANTIBIOTIC | No. of isolates| (% inteor/om;drijeasrir;itr;)nitzolata rezultata*
(% of intermediate) isolates Range of local results*

Ampicillin + 1693 44 (11 0(8)-85(0)
sulbactam
Meropenem 1724 87 (1) 66 (0) - 98 (0)
Imipenem 1726 86 (1) 66 (0) - 98(0)
Ciprofloxacin 1681 91 (0) 77(0) - 100 (0)
Gentamicin 1726 84 (0) 65 (0) - 100(0)
Netilmicin 1301 83(0) 56 (0) - 100(0)
Amikacin 1705 79 (2 39(0) - 93 (0)
Co-trimaxazole 1633 76 (4) 52(7) - 100 Q)
Colistin 1342 0 (0) 0 (0)-6(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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Salmonellaspp. (1.4. - 31.12. 2015.) 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

Salmonellaspp.

- rezistencija a antibiotike uazdoblju od 011. - 31.12. 205.
zbirni prikaz izolata iz 8 centra u RH

- antibiotc resistance for the period 01. - 31.12. 205.
summaryresults for the isolates fron8&enters in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOT IC No. of (% intermedijarmih) izolata Range of local results*
. % of resistant
isolates (% of intermediate) isolates
Ampicillin 2 986 16 (0) 6(0)-3(0)
Amoxicillin + 2986 4 (0) 0(0)-13(0)
clav. acid
Ceftazidim 2983 0 (0) 0 (0)-3(0)
Ceftriaxone 2 985 0 (0) 0 (0)-3(0)
Ciprofloxacin 2485 4 (0) 0 (0)- 21 (0)
Co-trimoxazole 2986 2 (0) 0(0)-9(0)

* rezultati centara s malim brojem izolata (<30) nisu uzeti u obzir
resuts from the centers with small number of isolates (<30) were not taken into consideration

59



09

Akademi ja medicinskih
Croatian Academy of Medical Sciences, Public Health Collegium, Committee for Antibiotic &sistance Surveillance

znanost. Hr vat ske,

Kol egij za

Campylobacter jejuni(1.01. - 31.12. 2015.} osjetljivost na antibiotike u RH
- sensitivity to antibiotics in Croatia

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

j awmd

CIP

O sensitive

E

B intermediate

TE

W resistant

zdr



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 a antibiotike u razdoblju od (I1.- 31.12 2015.
zbirni prikaz izolata iz 8 centra u RH
- antibiotic resistance for the period 01.081.12. 205.
summary results for the isolates from 38 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarnih) izolata Range of local results*
isolates _% of resistant
(% of intermediate) isolates
Ciprofloxacin 2484 50(0) 31(0)-59(0)
Erythromicin 2381 1(0) 0(0)-9(0)
Tetracycline 2475 21(0) 13(0)-51(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. 2015.} osjetljivost na artibiotike u RH
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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 coli

- rezistencija a antibiotike u razdoblju od (IL. - 31.12.2015.
zbirni prikaz izolata iz 8 centra u RH
- antibiotic resistance for the period 01.081.12. 205.
summary results for the isolates from 38 centers in Croatia

ANTIBIOTIK Broj izolata % rezistentnih Raspon lokalnih rezultata*
ANTIBIOTIC No. of (% intermedijarmih) izolata Range of local results*
isolates _ % of resistant
ISO (% of intermediate) isolates
Ciprofloxacin 581 52 (0) 24(0) - 64 (0)
Erythromicin 563 2 (0) 0 (0)- 17 (0)
Tetracycline 580 32(0) 14 (0) - 55(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 rezistencije bakterija na antibiotike u Rh
Croatian Academy of Medical Sciences, Public Health Collegium

Croatian Committee for Antibiotic Resistance Surveillance

Shigellaspp.

i rezistencija na antibiotike u RH / antibiotic resisgam Croatia, 01.01 31.12.2015

. AMP AMC CAZ CRO CIP SXT
Shigellaspp.
No | 1% |R% | No | 1% |R%w | No | 1% |R% | No | 1% |R%w | No | 1% | R% | No 0'/0 ;
Shigella 5] 0 | 671 12 0] 20| 12 o 7 14 0 7 | 15 | o 7 151 0| 73
sonnei*

Shigella 1 o | 10| 1 0o | 10| 1 0 0 1 0 0 1 0 o [ 1 | o | 100
mm&g
UKUPNO / 16 | 0 | 69 ] 156 | 0 | 33 | 15 | 0 7 15 0 7 | 16 | 0 6 |16 0 | 75

TOTAL *

* podatak o postotku rezistencije nepouzdan zbog premalo izolata / resistance rate data unreliable due to small nlaéer of iso
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Akademija medicinskih znanosti Hrvatske, Kolegij z javno zdravstvo

Odbor za praienje rezistemcije bakterija na antibiotike u R
Croatian Academy of Medical Sciences, Public Health Collegium

Croatian Committee for Antibiotic Resistance Surveillance

Anaerobne bakterije / Anaerobes
- rezistencija na antibiotike u RH / #ibtic resistance in Croatia, 01.081.12.205.

Anaerobne P AMC PTZ ERT* MTZ CcC
bakterije /
Anaerobes No 1% | R% No 1% | R% No 1% |R% No | % R % No 1 % R % No I % R %

Gram-pozitivni
anaerobi osim

C. difficile /
Gram-positive
anaerobes except
C. difficile
Gram-negativni
anaerobi/
Gram-negative

anaerobes
1

UKUPNO /
TOTAL 836 2 45 805 1 5 737 1 3 691 0 1 839 0 36 817 0 19

*KA OB i OS ZZJZ rezistenciju na karbapeneme testirali preko imipenema / KA OB 8i&¥Z@Z carbapenem resistance tested with imipenem

420 2 10 405 0 1 329 0 0 320 0 0 427 0 57 416 0 11

416 1 81 400 3 9 408 2 5 371 0 2 412 0 14 401 0 26




POGLAVLJIE/CHAPTER 2.

OSJETLJIVOST M. TUBERCULOSIS
U HRVATSKOJ U 2015. GODINI
SENSITIVITY OF M. TUBERCULOSIS
IN CROATIA, 2015

Prim. Ver a aki&toarlmddny i Idr .
Hrvatski zavod za javno zdravstvo
Slugba za mikrobiologiju
Odjel za dijagnostiku tuberkuloze
Croatian National Institute of Public Health
Microbiology Service
Mycobacteriology Department
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HRVATSKI ZAVOD ZA JAVNO ZDRAVSTVO
Croatian National Institute of Public Health
Rockefellerova 7, 10 000 Zagreb

Slugba za mikrobiologiiju
Odjel za tuberkulozu

Microbiology Service
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Prim. dr. -Yenko¥atalinil
Dr. sc. Lijiljana Gmak

Dr. sc. Mihaela Olwovac

e-mail: v.katalinicjankovic@hzjz.hr

Tel.: 01/48 63 360

Mikobakterije izolirane u Hrvatskoj u 2015. godini

Podaci Registra za tuberkulozu Slugbe =za
zdravstvo ukazuju na da objg abgljelih od tubetkalozea Btopa r e n
ul estalosti od 10, 7/100.000 u 2015. godini
po gupanijama s u 232 na 409.000 rstanovoikd. U42015. kao niti u
prethodni h devet ggecidraam il jué agahiulbjee keh oz in

izmelLu O do 19 godina.

Za analizu podataka o bakteriologko]j di jag
koristio se AUpitnik o radu TBC | aborator.i
ostalaepromi jenjena (14 | aboratorija). U 7 | a
preporul eni mi ni mum o broju uzoraka. Obr atl

ispod 1.000 uzoraka.
Ukupno | e pregledano 38. 699 «ije inaiadink brdja u z o

pregledani h u 2014. godi ni . Nadal je, svi n ¢
za sve uzor ke nego Ssamo Za paucibacilarne
kultivacijom su otkrivene mikobakterije, a raspon pozitvim kul t ura melLu | al

kretao od 0,1 do 13,7% pozitivnih uzoraka. Ukupno je izolirano 1.880 sojeva mikobakterija
gto je 4,5% manje izolata nego u 2014. godi

Ol eki vaM dubesdosisnaj | egli e izolira i zzvahpl mui me
bakteriol ogki dokazane tuberkul oze naj | eg
| i mfogl andul arna tuberkuloza (N=10). Tuber

bolesnika, a kod po tri bolesnika dijagnosticirana je osteoartikularna tubmakulo
tuberkulozni meningitis.

Me Lut i m,M. tubereuosisj dalje dominantna mikobakterija s 1.505 (80,1%) izolata,

udio netuberkuloznih mikobakterija (NTM) je u Hrvatskoj ostao na razini prethodne godine s
19,9% (Tablica 1).

Tijekom 2015. godiné z humani h kIl i ni | k Mhboviga tae rz g hail laj eng

6 izolataM. bovisi BCG s oj a. Osobe s i zolatima NTM s
vigekratnih izol acija se utvr Luju mi kr obi
obrazacza NT M. Uu 2015, godi ni je otkriveno 3¢
kriterijima za dijagnozu mikobakterioze (dv
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suM. intracellularei M. chelonaea kod po 9M. xenopii M. fortuitum M. aviumizoliran je

vigekratno kod | etiri bol esni k W.absBessusdMy a 1 z ol
mucogenicuma po jedan kol. kansasii M. malmoensé M. shimoidei Nastavlja se trend
visokog broja izolata NTM i romoM. gordonaekpa | i h b ol
saprofitna mi kobakterija |e identificiran u
kontaminaci|j i uzor aka, slul ajni Melhual a¥j enana
patogenim NTM u Hrvatskoj i dalje prevladavaju izoMdti xenopi(11,2%0), M. avium(7,2%)

i M. intracellulare( 8 , 0 %) , a me Muchetonag@®9% it farfuitunm(9,3%)

(Tablica 2).

Nastavljen je izrazito povoljan trend broja rezistentnih sojslatuberculosis a time i

bolesnika s rezistentnom tuberkulozom. Q805 izoliranih sojevaM. tuberculosissamo je

62 (5,2%) bilo rezistentno na prvu liniju antituberkulotika otkrivenih kod 26 bolesnika s
rezistentnom tuberkulozom (Tablica 3). Me Lu 1
bilo monorezistentno, dok e &5 b ol esni ka otkrivena tuberkul o
antituberkulotika iz prve linije (Tablica 4). Radi se o izolatirivh tuberculosiskod
dugogodi gnj i h Kroni | nih bol esni ka S reziste
izoniazi d ( Hi)13 (5&0%}lolesnikagannzonotezistencija na streptomicin (S)

kod 8 (30,8%) bolesnika. Ovi nalazi monorezistencije ukazuju da je u Hrvatskoj rezistencija

na H i dal je najznal ajniji prekursor mul tire
| i j e bvehnbolesnika. Prevalencija od samo 2 (7,6%) MDR bolesnika, ukazuje da

mul tirezistentna tuberkuloza nije problem u K
zadr gat.i

Rezistencija na antituberkulotike kddl tuberculosisnastaje spontanim muigma u

specifilnim regijama odrelenih gena. Oko 96 %
regijigenarpoBd ugal k o] 81 pb, a rezistencija na H po
pogalLaju jedan il vV i ¢ leatGgiehA &NaGijdlu da tuperkilozis u  n aj z

za odreli vanj e rpoB)katc inhA&oriste segkemeircijaini test Genotype
MTBDRplus (Hain Lifescience) in-housemet oda vi gestrukog PCR uz k-
pol etnica koje su nal i emeatiau geairkkatG(@ea31lxrk r i vaj u
i inhA (inhAS°7).

Navedenim metodama bilo je moguie odrediti mo
soja izolirana u bolesnika s multirezistentnom tuberkulozom u 2015. godini, kao i-na H

jedan je soj imao matiju u genukatG, a jedan u geninhA (Tablica 5) U 2015. godini

izolirano j e i 13 sojeva monorezistentnih na
mol ekul arnu osnovu rezistencije na H. l zol ir
profl r ezi stencije ukljulivao rezistenckatfau na H;
Ot krivanje te mutacije predstavlja upozorenj e
mul tirezistenciije. Kako za ukupno @&odreddij a (16,
molekularnu osnovu rezistencije jer su ispitivgne n i bil i divlijeg tipa (b
jog uvijek nije moguie u potpunost. zamijeni

molekularnim testovima.
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Mycobacteria isolated in Croatia in 2015

According to the data obtained from the Epidemiology Service at the Croatian National
Institute of Public Health, the decreasing trend of TB incidence is continuing. TB incidence
hit an alttime low in Croatia in 2015 with a rate of 10.7/100,000abitants. The difference
in morbidity between different counties is 4€8.2/100.000 inhabitants. In 2015, same as in
previous nine years, there were no cases of tuberculous meningitis in age 0 to 19 years.

To analyze data on TB bacteriological diagnoi ¢ s, t he fAQuesti onn
TB | aboratories in 20140 was used. The TB
laboratories). The number of processed samples was still under recommended minimum of
2000 samples in a total of seven laboratories
A total of 38.699clinical samples were analyzed for tuberculosis, similar to 2014. In three
laboratories, the number of processed samples was under 1000, and in seven under 2000
sampl es. Furthermore, all/l | a b sampléspbutiomysfor s t 1 |
paucibacillar or extrapulmonary samples. In 3.9% of samples, cultivation detected
mycobacteria and the range of positivity of cultures in different laboratories was from 0.1 to
13.7%. A total of 1.505mycobacterial strains were istéd, which represents a decrease
compared to 2014.M. tuberculosis remained the predominant mycobacterium with
1,505 (80.1%) isolates, though on a lower scale than the previous year. The number of
nontuberculous mycobacteria (NTM) increased from 14.0% @12 to 19.9% in 2015. No
M. bovisstrains and siM. bovisBCG strain were isolated in 2014 (Table 1).

As expectedM. tuberculosisis most frequetty isolated from pulmonary samples.
Among bacteriologically confirmed extrapulmonary TB, the most freqfeent was pleural
TB (N=12), lymphoglandular TB (N=10), and urinary tract TB (N=2). In 2015, a total of three
patients had osteoarticular TB, and three patients had tuberculous meningitis as well.
Although M. tuberculosigs still predominant mycobacteruwith 1.505 (80.1%) isolates, the
proportion of nontuberculous mycobacteria (NTM) reached almost 20% in Croatia for the
second time (Table 1).
In 2015 there were nil. bovisstrains isolated from human clinical samples, while there was
six M. bovis- BCG strain isolated. Patients with NTM isolates are systematically documented
since 1982, and in case of multiple isolates, microbiological criteria for mycobacterioses are
established and a questionnaire for NTM is used. In 2015, a total of 35 (1.0/10&6€9) c
that fulfilled the microbiological criteria for mycobacteriosis (two or more isolates) was
documented. The cause of mycobacteriosis in 7 patients Masntracellulare and
M.chelonaejn 5 M. xenopiandM. fortuitum M. aviumwasisolated in 4 patiest In 2 each
there wereM. abscessysand M. mucogenicum M. kansasii M. malmoenseand M.
haemophilunwere cause of mycobacteriosis in one patient.€duoére is continuing trend of
an increase in number NTM isolates, as well as the number of poteatiahtp. M.
gordonae a saprophytic mycobacterium, was identified in 40.8% NTM isolates (Table 2). In
most cases, the isolation was the result of specimen contamination, accidental finding and
transient colonization. Among conditionally pathogenous NTMCmoatia still prevailM.
xenopi (11.2%), M. avium (7.2%), M. intracellulare (8.0%), M. chelonae(9.9%) andM.
fortuitum (9.3%).
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The number of resistadl. tuberculosisstrains and, by extension, number of resistant TB
cases has demonstrated continuousri@ble decreasing trend. Of the 1,505 isoldwd
tuberculosisstrains, only 71 (4.7%) were resistant to the first line antituberculotics (Table 3),
isolated in 26 patients with resistant TB. Among patients with resistant TB, 21 patients
(80.8%) had monesistant strains, while in 19.2% cases patients were infectedMvith
tuberculosisisolates resistant to 2 or more fitste antituberculotics. These strains were
isolated in chronic patients with resistant TB. Monoresistance to isoniazid (H) was bethblis
in 13 (50.0%) patients and monoresistance to streptomycin (S) in 8 (30.8%) patients (Table
4). These findingssuggest that thenoncdrug resistancéo H is still possibleprecursorof
multidrug resistancé@MDR) and requires serious approach the treatment opatientswith
monoresistant tuberculosiBrevalence of 2 (7.6%) MDR patients, with only one new case,
points out that MDR TB doesn't cause a serious problem in successful TB control in Croatia.
Resistance to antituberculotics Mh tuberculoss is caused by spontaneous mutation
in specific regions of certain genes. Some 96% of strains resistant to R have a mutation in the
81-pb-long region of therpoB gene, while resistance to H is related to the numerous
mutations affecting one or more genesopst significant beingkatG and inhA. At the
Mycobacteriology Department, to determine resistance conferring mutations mpdBge
katG andinhA genes, commercial Genotype MTBPIRs (Hain Lifescience) tests and an
housemultiplex PCR method are usedithvspecific primers designed for detecting mutation
in geneskatG (Ser315Thr) andnhA (inhA~*®7"). The molecular basis of the resistance to R
using said methods was determinable in both patients with multiresistant TB in 2015, same as
the resistance to Hone strain had the mutation katG gene, whereas other had the mutation
in inhA gene. In 2015 there were 13 strains with monoresistance to H isolated; in 77% of
these strains, molecular basis of resistance to H was determined. Of three polyresistant st
whose resistance profile included the resistance to H, all developed the mut&bat@ gene
that often precedes further acquiring of resistance, especially multiresistance. (Table 5). Still,
as for 3 (16.6%) of 18 strains the molecular base ©$tance to H could not be determined,
phenotypic test of sensitivity to ATL can still not be substituted by molecular tests.
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Tablicai Tablel
Mikobakterije izolirane u Hrvatskoj, 2006.2015.
Mycobacteria strains isolated in Croatia, 20@915

M. tuberculosis M. bovis Netuberkulozne

Godina miklélégpk?grija mikobakterie
Broj % M. bovis | BCG soj | Broj %
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
2014. 1969 1541 78,3 = 1 423 215
2015. 1880 1505 80,1 - 6 375 19,9
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Tablica’ Table2

Netuberkulozne mikobakterije (NTM) izolirane u Hrvatskoj u 20jodini

Nontuberculous mycobacteria (NTM) isolated in Croatia in32201

Uvjetno patogene
mikobakterije

Saprofitne
mikobakterije

Ukupno

Vrsta

LT L L5 K5 25 K5 5L 0L

=T L5 L

.avium

. intracellulare
. kansasii

. Xenopi

. malmoense
. interjectum

. celatum

. fortuitum

. chelonae

. abscessus

. mucogenicum
. shimoidei

. gordonae

. terrae

. honchromogenicum
. triviale

. lentiflavum

. vaccae

Mycobacteria sp.
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Broj
27
30
4
42

6

35
37

153

N N DN PP RO

375

%
7,2
8,0
11
11,2
1,6
0,3
0,3
9,3
9,9
2,4
0,5
0,8

40,8
1,6
0,3
0,3
11
11
0,5

100,0



Tablicai Table3

Osjetljivost sojevaM. tuberculosigia antituberkulotike u Hrvatskoj, 261
Drug suscephility testing of M. tuberculosis strains in Croatia, Z01

Ustanova

Institution

ZJZ Lakove
SB Klenovnik

OB N. Gr ad
ZJZ Osijek

ZJZ Pula

ZJZ Rijeka

ZJZ Slavonski Brod
KB Split

ZJZ Split

ZJZ Gibeni
ZJZ Virovitica

ZJZ Zadar

KBC Zagreb

HzJZ

Ukupno

M. tuberculosis
M. tuberculosis

45
465
35
102
57
a7
33
97
1
46
27
52
133
365
1505

73

Osijetljivi Rezistentni
Sensitive Resistant
45 -
442 23
35 -
100 2
57 -
47 -
33 -
93 4
1 -
46 -
27 -
52 -
124 9
341 24
1443 62



Tablica - Table4

Bolesnici s rezistenthnom tuberkulozom u Hrvatskoj,5201
Resistant tuberculosis in Croatia, ZD1

Ukupno bolesnika
Patients total

HR
HRSEZ

SH

Tablica’ Table 5

Monorezistencija
Monoresistance

Broj
Number

Multirezistencija

Multidrug resistance

H i druga rezistencija

H and other resistance

%

Mutacije odgovorne za rezistenciju na rifampicin i izoniazid us2@bdini
Rifampicin and isoniazid resistance conferring mutations irb201

Br. bolesnika-

MDR

Polirezistentni/
Polyresistant

Monorezistentni/
Monoresistant

Ukupno / Total

0,
No of patients katG | %
2 1 50,0
3 3 100
13 6 46,2
18 10 | 55,6

74

inhA

%

50,0

30,8

27,8

WT

100
30,8
50,0
3,8
3,8
11,5
% rpoB
/ 2
/ /
23,1 /
16,6 2

%

100

100
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PRALENJE REZISTENCIJE NA AN
INVAZIVNIH IZOLATA
ANTIBIOTIC RESISTANCE SURVEILLANCE IN
INVASIVE ISOLATES

Prof. dr. sc. Arjana Tambi | And
Silvija Gopr ek, dr . me d .
Klinika zainfektivnebolestifiDr. FranMihaljevil &Zagreb
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Vagnost pralenja rezistencije u invazivnih iz

Sustavno pralenje rezistencije na antibiotike
European Antimicrobial Resistance Surveillance System (EARBggkta. Za prioritete u
pralenju odablanh&uj gestS dueldstEe faecalis E.ifdecium,rSs t a

pneumoniaei E. coli, od 2005. g. dodano K. pneumoniad B.nj e r e
aeruginosa a od 2013. g. z apo| eAcimetojactespp. Spobzadmeam j e r e
razl ilitu praksu wuzimanja uzoraka i i nterpreta
se u pralenju na europskoj razini u obzir uz
likvora). Interpretacija nalaza ovih bakterija u hemokulturi i likvagwjsvim laboratorijima

j ednaka [ nji hovo klinil] ko znalenje e neurfg
mi krobiologkih | aboratorija u okviru Odbora z
se spremno ukljulila w| EAR8S pr ojakloimh g@gd os a mo

| l anicom Europske uni j e hrNeaprogrénmEuropskadcartra s u uKk
zaprevencijui kontrolu bolesti(engl EudopeanCenterfor DiseasePreventionand Controb |,

ECDCO . Nedost at tarkije sama U ievagivaih izolata je snali broj izolata u
nekim centrima gto onemoguluje analizu na r a
izolati s novim mehanizmima rezistencije ne moraju javiti u hemokulturi ili likvoru. Prednost
sudjelovanjae ur ops k o] mregi je mogulnost usporeliva
podacima o rezistenciji melLu i nvazivnim i zol &
prvom poglavlju ove publikaciije i cidjyiano pr

predstavljaju dobru kombinaciju za pralenje r
razini.

Rezultatdi pralenja rezistencije u invazivnih

Trend porasta broja prikupljenih izolata vidimo i 2015.9. Broj laboratorija i brippljenih
invazivnih izolata pojedinih vrsta prikazani su u Tablici 1.

Podaci o izolatima g¢galju se na formularu i
rezistencije na antibiotike u Klinici za infektivhe bolesti. Sa svrhom retestiranja izolata s

rijetkim fenotipom i eventualne daljnje obrade invazivni izotipneumoniae, E. cpkK.

pneumoniae Acinetobactes pp. se g¢galju u Referentni centar
S. aureus, E. faecalis, E. faeciur®. aeruginosau Referentnicentazr a bol ni | ke i nf e
Tijekom 2015.g. prikupljeno je 126 izola®a pneumoniad,062 izolateE. coli, 395 izolatK.
pneumoniag516 izolataS. aureus308 izolata enterokoka (1% faecalisi 69 E. faecium

izolatg, 267 izolateP. aeruginosa te 203 inlataAcinetobactespp. (Tablica 1).

Nakon smanjenja stope rezistendjeaeruginosana karbapeneme koja je 2012. g. iznosila
21 %, uo|l avamo kontinuirani rast te 2015. godi
37%. Rezistencijdcinetobactespp na karbapeneme je i dalje izuzetno visoka (89%).

ne su znalajno nige stope
lvnim i zolatima pneumokoka.

76



Udi o MRSA izolata (25%) | e (n2elg¥%)o wvniogij onje guov
razine stopa zabiljegenih prije 2010. g. (
stafilokokima bez obzira na vrstu uzorka (poglavije 1).

Rezistencija na g¢lBH. laecgiggpuEi faeeilumneé j e olueskok har a
stope rezistencije (26%) s ozirom na dosada
kod ukupnih izolata (poglavlje 1). Stope visoke rezistencije na aminoglikozide su i dalje
visoke u obje vrste enterokoka.

| dalje se nastavlja rast retaacijeE. colina 3. generaciju cefalos
uzrokovano proizvodnjom betaa kt amaza progirenog spektra (
| actamasesin, ESBL). Rezistencija na kinol or
25%. UdioK. pneumoniaégzolata rezistentnih na 3. generaciju cefalosporina (47%) se nije
bitno mijenjao, no zabrinjava porast rezis
stopu od 3%.

Stope rezistencije detaljno su prikazane su u tablici 2.

Demografski pode za pacijente i porijeklo uzoraka prikazani su u tablici 3 i 4.

Zastupljenost rezistentnih izolata u pojedinim centrima prikazana je na slikdéina 1
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Impact of antibiotic resistance surveillance in invasive isolates

Systematic antibioti resistance surveillance at the European level started witBulmpean
Antimicrobial Resistance Surveillance System (EARf®ject in 1999. At the beginning six
bacterial species were selected as a priority for resistance surveillance, SamahgusE.
faecalis, E. faecium, S. pneumongelE. coli. In 2005 K. pneumonia@ndP. aeruginosand

in 2013 Acinetobacterspp. were added in resistance surveillance. Considering that there is a
wide variation in sampling and interpretation of results amdifigrent 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 blood and CSF is
unique for the species tested in all leddories and the clinical significance of these findings is

not questionable. Thanks to the already existing network of microbiology laboratories within
the Croatian Committee for Antibiotic Resistance Surveillance, Croatia readily joined EARSS
at the verybeginning of the project and when Croatia joined European Union, Croatian data
were included intcEARS-Net program of théeuropean Centre for Disease Prevention and
Control (ECDC). The limitation of antibiotic resistance surveillance in invasive isaatgs

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.
Participation in the European surveillance network offers many adyemtauch as a
possibility of comparing data with other countries and having information about resistance in
invasive isolates. Therefore mass surveillance as described in chapter 1 of this publication and
focused study of resistance in invasive isolateside a good combination faurveillance of
antimicrobial resistance at local and national level in Croatia.

Results of the antibiotic resistance surveillance in invasive isolates

In 2015 a larger number of isolates was collected than the previears Mumber 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 Resistance Surveillance at the University Hospital Iifidectious Diseases.

With a purpose of retesting and further analysis of isolates with unusual phenotype isolates of
S. pneumonigeE. Coli, K. pneumoniaeand Acinetobacterspp. are sent to thReference

Centre for Antimicrobial Resistance Surveillangkile isolates ofS. aureus, E. faecalis, E.
faeciumandP. aeruginosaare sent to the Reference Centre for Hospital Infectibnsing

2015 we have collected 126 isolatesSopneumoniad,062 isolates oE. coli, 395 isolates of

K. pneumoniag516 isola¢s ofS.aureus,308 enterococcal isolates (157 faecalisand 69E.
faeciumisolates), 267 isolates &f. aeruginosaand 203 isolates dkcinetobactespp. (Table

1).

After a slight decrease in carbapenem resistan€e aéruginosaeen in 2012 (21%)ye are
noticing an increasing trend in restistance, with carbapenem resistance rates reaching 37%.
Carbapenem resistanceAginetobactespp. remains extremely high (89%).

In 2015 significantly lower penicillin (20%) and macrolid (19%) susceptibiliy rates were
recorded in invasive pneumococcal isolates.
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The rate of MRSA isolates (25%) is somewhat higher than in 2014 (21%), but is still under
the values recorded before 2010 (>30%). This matches the MRSA rates observed in mass
surveillance (Chaptet.).

Glycopeptide resistance was not observedk.irfaecalis but glycopeptide resistance i
faeciumreached extremely high rate (26%). Unfortunately, we have observed the same trend
in mass surveillance, too (Chapter 1). The rates of high level alycosgle resistance are

still high in both species.

Resistance to"3generation cephalosporinsncoliis continuously rising, mostly due to the
production of extended spectrum b&atamases (ESBL). Quinolone resistanc&.ieoli has
significantlyincreased and has reached as high as 25% in 2015. ResistaffogetoeBation
cephalosporins irK. pneumoniaecemains stable (47%), but we are concerned with ever
increasing numbers of carbapenem resiskanpneumoniadsolates which has led to the
carbgenem resistance rate of 3%.

Resistance rates are in detail shown in Table 2.

Demographic patient data and sample origin data are shown in Table 3 and 4.

Proportion of resistant isoaltes by laboratory centre is shown in Figuges 1
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Tablica - Tablel
Broj laboratorija i izolata prijavljenih u razdoblju od 20@D15.
Number of laboratories and number of isolates reported for the period-2008

S. pneumoniae S. aureus E.coli Enterococcusspp. K.pneumoniae P. aeuroginosa Acinzt;;l?acter
Godina
1zolati/ 1zolati/ 1zolati/ 1zolati/ 1zolati/ 1zolati/ 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 0 0
2003 12 88 14 360 16 570 11 101 0 0 0 0
2004 12 103 13 392 14 535 11 115 0 0 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
2014 17 131 19 514 20 1104 18 226 18 341 18 251 16 170
2015 15 126 16 516 18 1062 16 308 17 395 17 267 17 203
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Tablica - Table 2
Udi o i zolata smanjene osjetljivost.i na ant
Proportion of antibiotic na-susceptible isolates in percent

PATOGEN / A'A’\\Il,]zlg:corgkljcl:alll 2005 2006 2007 2008 | 2009 2010 2011 2012 2013 | 2014 2015
PATHOGEN classes % % % % % % % % % % %
Penicillin R 1 1 1 4 6 7 1 1 4 1 1
S. pneumoniae Penicillin 1+R 17 18 18 17 19 21 18 23 27 26 20
Macrolides 1+R 17 16 8 14 8 29 24 28 34 28 19
S. aureus Oxacillin/Met R 37 36 38 35 37 27 27 22 24 21 25
Aminopenicillins R 46 51 51 53| 55 55 55 52 54 54 56
Aminoglycosides R 5 6 6 6 8 6 7 7 7 10 12
E. coli Fluoroguinolones R 9 15 13 15 16 17 20 17 21 20 25
3. gen Cef R 1 1 3 4 5 8 7 8 9 11 13
ESBL 9 7 9 11 13
Aminopenicillins 1+R 6 3 2 5 5 1 5 9 6 4
E. faecalis HL Aminoglycosides R 31 37 37 46| 36 37 33 39| 35 |33 35
Glycopeptides R <1 <1 <1 <1] <1 <1 1 <1| <1 |oO 0
Aminopenicillins 1+R 82 69 78 79 82 98 98 90 94 97
E. faecium HL Aminoglycosides R 62| s9| s9| 65| 68 | eo| 66| 61| 55 |64 53
Glycopeptides R 6 3 2 6| 11 12 2 ol 7 |10 26
Aminoglycosides R 38 33 38 51| 47 49 43 45 51 48 40
K. pneumoniae | _Fluoroauinolons R 18| 23| sa| aa| 51 | 48| a3 43| a5 [46 | s0
3. gen CefR 46 34 40 54 53 56 50 44 50 48 46
ESBL 51 52 50 48 47
Carbapenems |+R <1 <1 1 2 3
Piperacillin R 25 38 30 34 23
Piperacllin/Tazobactam R 16 23 18] 23 | 32 25
P. aeruginosa | cCeftazidime R 6 11 14 13| 11 12 17 14] 20 | 28 20
Carbapenems R 24 25 26 30| 31 26 30 21 25 35 37
Aminoglycosides R 35 47 40 39| 37 26 34 26 24 37 34
Fluoroguinolones R 34 35 30 33| 29 27 34 24 23 28 37
A. baumannii Carbapenems R 91 | 88 89
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Tablica - Table 3

Prikaz Gram pozitivnih invazivnih izolata u 2015.g. prema demografskim podacima
pacijenata

Selected details on Gram positive invasive isolates from the reporting period 2015

S. pneumoniae S.aureus S EEEEE S
spp.
n=126 n=513 n=308
% tot % PNPS % tot % MRSA % tot % VRE

UZORAK / SAMPLE
Krv / Blood 93 19 99 25 99 8
Likvor / CSF 7 33 1 50 1 100
SPOL/ GENDER
M 56 17 65 24 59 7
G | F 41 19 32 27 38 11
Nepoznato Unknown 3 100 3 46 3 11
DOB / AGE
0-4 17 15 4 5 7 0
5-19 9 18 4 6 <1 0
20-64 41 15 42 23 38 12
>65 33 27 50 29 54 7
Nepoznato /
Unknown 0 0 1 0 <1 33
ODJEL / DEPARTMENT
Intenzivna ACU 11 8 14 29 17 9
Interna /Medical 73 30 9 52 57 11
Kirurgija / Surgery <1 0 61 18 10 6
Ostalo/Other 17 27 15 27 13 0

PNSP=Penicillin NorSusceptibleS. pneumoniae MRSA=Methicillin Resistant.aureus VRE=Vancomycin Resistant Enterococcus
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Tablica - Table 4

Prikaz Gram negativnih invazivnih izolata u 2015.g. prema demografsidacipoa
pacijenata

Selected details on Gram negative invasive isolates from the reporting period 2015

E. coli Acinetobacterspp. K. pneumoniae P. aeuroginosa

n=1062 n=230 n=395 n=267

% tot % FREC | % CREC % tot % CRA | %tot | % CRKP % tot | % CRPA

UZORAK / SAMPLE

Krv / Blood 99 24 11 98 89 100 45 99 38
Likvor / CSF <1 17 33 2 100 0 0 <1 100
SPOL / GENDER

M 42 30 13 65 86 58 48 60 38
G |/ F 55 19 9 32 94 39 33 35 39
Nepoznato Unknown 3 38 9 3 100 37 58 5 31
DOB / AGE

0-4 5 7 11 4 38 8 59 4 0
5-19 <1 33 11 2 100 2 33 3 71
20-64 28 26 10 46 94 40 47 45 46
>65 65 25 12 48 89 50 39 48 31
Nepoznato Unknown 1 0 0 2 0 2 0 3 0

ODJEL / DEPARTMENT

Intenzivna ICU 3 54 32 35 87 18 69 13 44
Interra / Medical 53 34 15 38 91 52 34 54 32
Kirurgija / Surgery 4 64 24 11 91 14 44 18 36
Ostalo/ Other 8 29 14 8 73 26 58 22 23

FREC=Fluoroquinolone Resistaftcoli CREC=3rd gen. Cepfalosporine Resistantoli CRKP=3rd gen. Cepfalosporine Resistinpneumoniae
CRPA=Carbapenem ResistdhtaeruginosaCRA=Carbapenem Resistafitinetobactespp.
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Slika - Figure 1
Udio (%) izolataS pneumoniasmanjenesjetljivostinapenicilin (PNSB po laboratorijima
Proportion (%) of nicillin nonsuseptible SpneumoniaéPNSB by laboratory

PNSP %
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Slika - Figure 2
Udio (%) MRSA izolata po laboratorijima
Proportion (%) of MRSA isolates by laboratory

MRSA %
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Slika - Figure 3
Udio (%) ceftazidin rezistentnih izolat&. coli (CREC)po laboratorijima
Proportion (%) of ceftazidime resistalit coli isolates(CREC) by laboratory

CREC %
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Slika - Figure 4

Udio (%) fluorokinolon rezistentnih izolata coli (FREC)po laboratafima
Proportion (%) offluoroquinolone resistant E.cabolates(FREC)by laboratory

FREC %
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Slika - Figure 5
Udio (%) ceftazidim rezistentnih izolaka pneumonia¢ CRKP)po laboratorijima
Proportion (%) of ceftazithe resistant Kpneumoniad CRKP) by laboratory

CRKP %
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Slika - Figure 6
Udio (%) karbapenem rezistentnih izol&tapneumonia¢ CRKP) po laboratorijima
Proportion (%) of carbapenem nausceptible Kpneumoniad CRKP) by laboréory

CRKP%
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Slika - Figure 7
Udio (%) karbapenem rezistentnih izol&aaeruginosgCRPA) po laboratorijima
Proportion (%) ofcarbapenem resistant P. aerugind§&ZRPA) by laboratory

CRPA %
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Slika - Figure 8
Udio (%) karbapenem rezistentnih izol&taeinetobacter baumannio laboratorijima
Proportion (%) ofcarbapenem resistant Acinetobacter baumabyilaboratory

A. baumannii %
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Potrognja antibiotika u Hrvatsko]j
Antibiotic consumption in Croatia

l zvanbolnil ka potrognja antibiotika

Hrvatska je ukljulena u pralenje potrognje
Antibiotic Consumption (ESA@ ) od 2001. godi ne. U prale
standardi zirana metodol ogij a, gt o znali da
prikupljaju u broju paket i | aferapijskakdmiske n a |
kkasi fikacije (ATK), a objavljuju se na |
izvanbolnil ku potrognj u. Kao denominator
popi su stanovnigtva (Popis stanovniigppnima 20
dnevnim dozama/1000 stanovnika/dan (DDD/TID). Od 2011.g. ESAC projekt je prerastao u
kontinuirani program ESA@let Europskog centra za prevenciju i kontrolu bolesti (European

Center for Di sease Prevention and Gontr c
paketila/ampula se upi suj «Netw okvira bjélovie ECDEr e ma
mrege za pralenje The European Surveillance
Ambul antna potrognja u Hr vat sk o] se, od z
(veledrogerije i Hrvatd zavod za zdravstveno osiguranje, HZZO). Podaci dobiveni iz HZZO

a smatraju se slugbenim podacima, jer se t
su podaci O ambul antnoj potrognji ana i bi o

Uo| ava sste ppootrraognj e antibiotika u usporedb
povel anju od 0,44 DDD/TID u odnosu na prog

kl ase penicilina (J01C) i to girokog spekt
amoksici na s Dbeta | aktamskim inhibitorima (JI
skupine makrolid i nkozamid (JO1F) [ nitrofurantoi na

porasta potrognje navedenih klasa anitihbi ot i
kl asa antibiotika uolene u prethodnim godin

U tablici 3 i sl ici 1 uvuolava se razlika wu
podat k a. Prema podaci ma dobivenim iz vele
Razl i ka usesvuon aklaasama, osim kod k|l ase amin
penicilna (JOlC) kod koje razlika iznosi
razl i ka odr aga samo povelanu potrognju
uskospek | ni h (JO01 CE) koj i i dalje biljege pc
mogu biti kupovanje antibiotika na privatni
vel edrogerija za potrebe ambul anti pri marne
Ambulantnapt rognj a u Hrvatsko]j | i ni 92% od ukurg

porasta u zadnje tri godine (21,10 DDD/TID; 21,40 DDD/TID; 21,84 DDD/TID).
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Hr vat ska trogi mnogo Vvige antibiotika u uspo
| i ja jng apodtarloegko ni ga od 21,84 DDD/ TI D. Jed
j e

nepotrebna upotreba antibiotika za |ijelen
veli kom povelanju potrognje antibiotika u z
podizanjusvjesnosti javnosti o pravilnoj upotrebi antibiotika, ali i svih koji propisuju i izdaju
antibiotike moge utjecat:i na sSsmanjenje potr ol
treba zapol eti vrl o rano, od v rce kol &umlegnatay zr ast &
medicine, kod kojih se edukacija mora nastavi
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Outpatient Antibiotic Consumption

Surveillance of antibiotic consumption in Croatia started in 2001 within the European
Surveillance of Antibiotic Cosumption (ESAC) project. Data on antibiotic consumption
(JO1) are collected in a standardized way meaning that consumption data are collected at the
fifth level of the Anatomical Therapeutic Chemical (ATC) classification and are published on
the fourth ad third level, separately for hospital and outpatient consumption. The Census of
2011 is used as a denominator. Antibiotic consumption is expressed in defined daily doses per
1,000 inhabitants per day (DDD/TID). Since 2011 ESAC project evolved into angon$
ESACNet program of the European Center for Disease Prevention and Control (ECDC).
Numbers of packages spent are entered into the H$&Ctemplate of The European
Surveillance System (TESSY).

Since 2012, data for outpatient consumption are celeftom two sources (wholesales and

the Croatian Health Insurance Fu@#IF). CHIF data are based on prescriptions and are
considered as official national data. Table 1 shows the data for outpatient consumption,
according to the data obtained from the CHIRere is an overall increase in consumption.
Compared to the previous year an increase of 0.44 DDD/TID was recorded mostly due to the
increase in penicillins (JO1C), especially bregectrum penicillins (JO1CA) and penicillins

with inhibitors (JO1CR) ensumption (Table 4). An increase in the consumption of
macrolidelincosamides (JO1F) and nitofurantoin (JO1XE) was also recorded (Table 4). This
yearod0s 1increase in consumption unfortunate
consumption of thesantibiotic classes recorded in past few years.

Table 3 and Figure 1 show differences in antibiotic consumption depending on the source of
the data. According to the data obtained from wholesales, the consumption is higher (1.18
DDD/TID difference). The dference is evident for each class of antibiotics, except for
aminoglycosides (JO1G). The biggest difference is observed in the penicillin class (JO1C),
where the difference is 0.6 DDD/TID (Table 4 and Figure 2). This indicator is unfavourable,
because ipoints to the increased consumption of brepdctrum penicillins and decreased
consumption of the narrow spectrum penicillins. The reason for difference in registered
consumption might be due to the antibiotic purchase with private prescriptions, artd dire
ordering of antibiotics from wholesale pharmacies for primary health care.

The outpatient antibiotic consumption in Croatia makes upoe9@f the total antibiotic
consumption, and is continuously increasing in the last three years (21.10 DDD/TID; 21.40
DDD/TID; 21.84 DDD/TID).

Compared to the other European countries outpatient antibiotic consumption is very high in
Croatia. This is mostly due to the unnecessary use of antibiotics for treatment of viral
respiratory tract infections which is reflectedmuch higher antibiotic consumption rates in a
winter period. Much desired decrease and rationalization in antibiotic consumption can only
be achieved through continuous education of general public and all those who prescribe or
distribute antibiotics. &ucation should start early in life, from kindergarten throughout entire
school education. For medical students education must be carried out continuously throughout
their professional career.
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Tablica - Table 1
l zvanbol nil ka potrojnja antibiotika (DDD/TI D
Ambulatory antibiotic consumption (DDD/TID)

ATC
gi f r ANTIBIOTIK
ATC ANTIBIOTIC
code

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012* | 2013* | 2014* | 2015*

Tetraciklini

JOTAA Tetracylines

201 | 174 | 181 | 1,73 | 157 | 146 | 139 | 1,35 | 1,19 | 1,12 | 1,14

P e ni cirokog

spektra
JO1CA Broad spectrum 5,07 430 431 | 3,86 | 360 | 3,09 | 2,84 | 296 | 3,00 | 3,05 | 3,47

penicillins

Penicilini uskog
spektra
Narrow spectrum
penicillins

JO1CE 142 | 141 | 134 | 124 | 107 | 091 | 088 | 085 | 0,79 | 0,72 | 0,46

Betalaktamaza
rezistentni
penicilini

Betalactamase

resistant
penicillins

JO1CF 005 | 005 | 0,05 | 0,04 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,01

Kombinacije s
betalaktamaza
JO1CR inhibitorima 521 | 443 | 526 | 561 | 506 | 555 | 593 | 791 | 750 | 7,80 | 7,96
Combinations
with inhibitors

Cefalosporini
JO1DB I gen. 18 | 166 | 1,88 | 156 | 1,21 | 105 | 0,84 | 0,82 | 0,77 | 0,72 | 0,66
cephalosporins

Cefalosporini
JO1DC Il gen. 1,29 | 115 | 1,02 | 155 | 159 | 150 | 1,19 | 1,80 | 1,77 | 1,85 | 1,85
cephalosporins

Cefalosporini
JO1DD Il gen. 042 | 042 | 056 | 055 | 061 | 059 | 053 | 0,57 | 0,45 | 0,24 | 0,23
cephalosporins

Sulfonamides +

JO1EE : . 157 | 1,35 | 1,4 | 117 | 098 | 0,87 | 0,73 | 0,72 | 0,67 | 0,66 | 0,63
trimethoprim

JO1F Macrolides, 282 | 273 | 3,40 | 324 | 324 | 319 | 289 | 3,03 | 280 | 2,91 | 3,10
lincosamides
Aminoglikozidi

JO1G Aminoglycosides 001 | 001 | 001 | 000 | 000 | O,00 | O01 | 0,00 | 0,00 | 0,05 | 0,01

Fluorokinoloni

JOIMA | Fluoroquinolones| 17 15 | 141 | 141 | 1,33 | 1,31 | 1,32 | 1,55 | 1,47 | 150 | 1,50

JO1XE Nitrofurantoin 0,47 | 063 | 0,68 | 069 | 0,60 | 0,72 | 0,72 | 0,79 | 0,83

UT%JTF;'\‘LO 2329 | 20,81 | 22,92 | 22,60 | 20,95 | 20,22 | 19,16 | 21,72 | 21,10 | 21,40 | 21,84

* |zvor podataka Hrvatski zavod za zdravstveno osiguranje / sourse of data Croatian Health Insurance Fund
Popi s st an 6ThenGraattav Buredu @fSthtistics, Census 2011
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Tablica - Table 2

Bolnilka potrognjba ant biotika (DDD/ TI
Hospital antibiotic consumption (DDD/TID)
ATC g ANTIBIOTIK - % - -
ATC code ANTIBIOTIC 2005 2006 2007 2008 2009 2010 2011 | 2012 2013 2014 2015
JO1AA Tetraciklini 009 | 007 | 006 | 006 | 006 | 005 | 007 | 006 | 005 | 004 | 004
Tetracylines
Peni crokog n
spektra
JO1CA 0,15 0,12 0,09 0,08 0,05 0,04 0,06 0,06 0,09 0,04 0,05
Broad spectrum
penicillins
Penicilini uskog
spektra
JO1CE 0,14 0,12 0,10 0,06 0,01 0,01 0,04 0,03 0,03 0,02 0,02
Narrow spectrum
penicillins
Betalaktamaza
rezistentni penicilini
JO1CF Betalactamase 0,03 0,03 0,04 0,02 0,00 0,00 0,03 0,04 0,03 0,03 0,03
resistant penicillins
Kombinacije s beta
laktamaza
JO1CR inhibitorima 0,36 0,27 0,22 0,25 0,23 0,22 0,51 0,52 0,45 0,48 0,49
Combinations with
inhibitors
JO1DB Cefalosporini |99 | 910 | 011 | 009 | 010 | 009 | 011 | 010 | 008 | 009 | 010
| gen. cepalosporins
Cefalosporini
Jo1DC Il gen. 0,25 0,22 0,22 0,19 0,15 0,21 0,23 0,23 0,21 0,20 0,20
cephalosporins
Cefalosporini
JO1DD I+ 1V gen. 0,12 0,11 0,13 0,14 0,16 0,16 0,16 0,15 0,16 0,19 0,20
cephalosporins
JO1DH Carbapenems 0,02 0,02 0,04 0,04 0,04 0,04 0,07 0,07 0,06 0,07 0,08
JO1EE Sulfonamides + |49 | 007 | 007 | 006 | 006 | 005 | 005 | 006 | 004 | 005 | 004
trimethoprim
JO1F Macrolides, 012 | 010 | 011 | 011 | 012 | 011 | 015 | 016 | 015 | 014 | 015
lincosamides
Aminoglikozidi
JO1G Aminoglycosides 0,11 0,10 0,09 0,10 0,10 0,09 0,12 0,11 0,10 0,11 0,10
Fluorokinoloni
JOIMA Fluoroquinolones 0,18 0,17 0,19 0,19 0,21 0,21 0,23 0,22 0,22 0,23 0,24
JO1XA Glycopeptides 0,02 0,02 0,03 0,03 0,03 0,03 0,04 0,03 0,03 0,03 0,04
JO1XD Metronidazole 0,06 0,05 0,06 0,06 0,07 0,07 0,07 0,07 0,08 0,09 0,10
JO1XE Nitrofurantoin 0,01 0,01 0,01 0,01 0,01 0,02 0,01 0,02 0,01
UKUPNO
TOTAL 1,84 1,57 1,57 1,49 1,40 1,39 1,96 1,98 1,80 1,87 1,91
*Popi s st allbThenGrogtiarvBured 0f Statistics, Census 2011
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Tablica - Table 3
Ambul antna potrognja antibiotika (DDD/ TI D), wusporedba
Ambulant antibiotic consumption (DDD/TID), comparison between CHIF data and wholestdes da

HzZZO veledrogerije
CHIF wholesales data
DDD 34164306,4 35499538,5
DDD/TID 21,84 23,02
Slika - Figure 1
Ambul antna potrognja antibiotika (DDD/TI D), wusporedba

Ambulant antibiotic consumption (DDD/TID), comparison ketw CHIF data and wholesales data
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Tablica - Table 4
Ambul antna potrognja antibiotika (DDD/TID) po kIl asama,
Ambulant antibiotic consumptiqibDD/TID) by class, comparison between CHIF data and wholesales data

HZZO veledrogerije
DDD/TID CHIE wholesales data

JO1A 1,14 1,34

JoiC 11,90 12,50

JO1D 2,74 2,80

JO1E 0,63 0,65

JO1F 3,10 3,26

101G 0,01 0,01

JOIM 1,50 1,60

JO1X 0,84 0,87
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Slika - Figure 2
Ambul antna potrognj a ant uspboredbt podataka(HDZDDVel&droBeyija po k1l as a
Ambulant antibiotic consumptigqidDD/TID) by class, comparison between CHIF data and wholesales data
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Slika - Figure 3
Ambul antna potrognja anti biiagdti ka (DDD/ TI D) wu Hrvats|
Ambulant antibioticconsumption (DDD/TID) in Croatia, 20002015

25
20 A
a 15 ~
=
=)
a
10 -
5 -
0 -4
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B NS penicillins M BS penicillins @ pen+inhibitor B cephalosporins  Esulfonamides
amLs O quinolones Otetracyclines nitrofurantoin

95



Potrognja antibiotika u hrvatskim bolnicama

Bolnilka potrognja antibiotika u Hrvatskoj pr
potrognj e. Do 20009. godi ne [koaste sezgarad pode@ v anj e
dobiveni od veledrogerija, a nakon toga podaci se paralelno prikupljaju iz dva izvora

(vel edrogerije, bolnil ke | jekarne). OoOd 2010.
dostavljaju podatke o potirmgm¢odaciuma formudjau
dana | broju primitaka, gto omoguliuje detal]
bol ni cu, i izragavanje potrognje kao broja d

(DDD/100 BOD).

Podaci o pot r omgplamanantipicika emosel se m &xcel tablicu, koja je
agurirana s podaci ma na-NeagenPotdragcii g tou,p ou r okyln:
prikupljaju se za |itawwe.boUnpcal énjodvinglemiol
antibiotika od 2011. godie u k!l j ul ena | e i dnevna bolnica, 1
dnevnu bol ni cu (broj terapijskih dana), gt o
antibiotika u odnosu na aktivnosti bolnice.

Prikaz bolnil ke potr ognjgedinalkad dezominatorese koristta bl i c i

podac.i popisa stanovnigtva iz 2011. godine.

U tablici 5 prikazani su podaci o0 bolnil koj
(vel edrogeriij e, bol nil ke | jekarne) .aizibapor edni
(bolnil ke | jekarne, veledrogerije) wuol|l ava se
2015 godi ni ta razlika je minimalna (0,1 DC
potrognja prema podacima iz veledrogerij a.

U 2016. godinipodt ke o bol ni | ko] potrognji u 2015. g.

putem na adresgkra.antibiotici@gmail.corma nakon njihove obrade, svaka bolnica je dobila
podatake na provjeru.

Bol ni|l gajpoandi biotika u 2015. godini i znosi
DDD/ TI D vige od prethodne godine. Ako se izr
nalin da se kao denominator koriste bolnil koo
godi ni vela za 0,67 DDD/ 100 BOD u odnosu na p
potrognj e s e biljegi z a kl asu penicil na ( <
makrolid/linkozamid (JO1F), klasu kinolona (JO1M) i klasu ostali (JO1X). TElda bi | j e g e
pad potrognje: klasa tetraciklina (JO0O1A), k|
aminogli kozida (JO01G), koja biljegi naj ni gu g
kl ase penicilina i kl ase cekapowspooinal gaj pd
antibiotika. Potrognja te dvije kl ase e uj
Potrognja uskospektralnih penicilina i1z godin
spektra raste. Drug@rinarebpzgsenhnephirepaj eesa
antibiotika. Uol ava se trend porasta potrognj
naj zastupljenija klasa antibiotika koja u bol
godi ne. Uabtjpotyegppope skupine ostali anti bi c
glikopeptidi, imidazoli i polimiksin. (tablica 7, slika 6).

Podatke o potrognj.i Rhit nbli bt h(ka@ica Bla Rasppa i | 0 | €

potrognje se kr7et@m®»D/0ld0 0258 @D ,d og tl1lo4 4o,vi s i 0O pro

96


mailto:iskra.antibiotici@gmail.com

Najni ga i naj viga potrognja nadmaguj u pr o
klinil]lkih ustanova (K 01, K 02, K 03, K 04
potrognje.ndvéea nK| &Gk, uktaza i K 05 znalajno
kako slijedi (za 11, 6; 19, 3; 11,2 DDD/ 100
ustanovama |je manje od 10 DDD/ 100BOD. Sve
potrognj e ;( KK 00/9; KK 0183) . Na slici 7 se do
antibiotika za svaku klinil|lku ustanovu.
Potrognja antibiotika u rm®jlmormkdealiecjasg 6@ up
85,4 DDD/ 100 BOD, gt o o dr guaatbiatikavueoVoj skupini r a z |
bol nica (tablica 9). Samo jedna opla bolni
BOD. Za razliku od progle godine, kada i h
potrogila je antiib0@DMOkoa BuODr a(stpaobnlui caad 94 1 N
bol nica (10) antibi o#tiOkeDDID/d@®i0 WBODa-s0@onug
DDD/ BOD. Jedna opla bol ni8 BDDAOOBPDe dok suphvie r o g |
bol nice (O 09, O 20) pot,ra@giol g evidyveosdad u&®
najnigom potrognjom u ovoj skupini bol ni ca.
Od 21 ople bolnice u svega 4 se wuo|l ava pad
Lak 16 opiih bolnica povelialo je polirlojgagiu
slilnu potrognju kao i prethodne godine, t
8).

Potrognj a paimjatrijskim onicakna k uei e se od 4,1 do 18
(tablica 10). U 2015. godini u sedam psihijatrijskih bolnica | ava se porast pc
samo u bolnici P 01 u padu. U bolnici P 02
godine (slika 9).

Specijalne bolnicesu podijeljene u dvije velike grupe s obzirom na njihov profil rada i kao
takve vieillijkegeraspon u potrognj.i antibiotika
su namijenjene l'ijelenju (akutnom/ kroni | nc
nami jenjeno rehabilitaciiji. U prvoj sKupi ni
DDD/ 100 BOD. U drugoj skupini kretanje pot
BOD (tablica 11, slika 10).

Pri kupljeni podaci o bolnil ko] potrogniji ar
Uo|l avaju se veli ket arazpajkediuni go tsrkougpnijnia ubnot
bolnica razlike u propisivanju su najuol Il j

Sve t o ukazuj e na potrebu uvolLenja rukov
(Aantibioticketkwasedspopodognijka propisival a
oni jelo | i

te na taj nalin prid oluvanju wu nko
Oligledno je da dosadagnje brojne mjere ko
edukacije djece njihovih roditelja, cjelokupne javnosti putem javnozdravstvenih kampanja,

sustavnog pralilenja i il zvj egtavanja o0 potr of¢
u bol nicama, edukacije |ijelnika u ngandi pl o
i ntenzivan I organi ziran rad na bolni]| koj l
potrognje antibiotika. Anti biotici Ssu 1 zni
mn o g i dosezi danagnj e, mo djezin mpredake di ci n e, al
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Antibiotic consumption in Croatian hospitals

Since 2001 antibiotic consumption in Croatian hospitals has been monitored separately from
outpatient consumption. Until 2006 only wholesales data have been used for monitoring.
Since 201@all hospital pharmacies are delivering information about antibiotic consumption.
To express the antibiotic consumption, it is necessary to obtain the administrative data on a
separate form (number of bed days and number of admissions), and then datsuarption

can be express in defined daily doses (DDD) per 100 bed days, what is more reliable
indicator.

The data on antibiotics consumption has been entered into the Excel template table, which had
been harmonised with the template for ESN& under Theeuropean Surveillance System
(TESSYy) for the surveillance of antibiotic consumption. Data are adapted to the Croatian
market. Data are collected separately for the whole hospital and Intensive Care Units. Since
2011 the surveillance of hospital antibiotiensumption also includes collecting data for the

day hospitals (number of therapy days), which enables a more objective overview of
antibiotic consumption with regard to the hospital activities. The overview of the hospital
consumption is shown in Table 3ince 2012, the data from the Census 2011 have been used
as the denominator.

Hospital consumption data have been collected from two sources (wholesales, hospital
pharmacies). Parallel monitoring of antibiotic consumption is shown in Table 5. The
differences in total consumption were detected (Table 5, figure 4). In 2015, there is a very
little difference in consumption between these sources (0,1 DDD/TID), and for the first time
results from wholesale data are higher.

In 2016, most of the hospitals sethieir data on hospital consumption electronically to
iskra.antibiotici@gmail.com, and after processing, each hospital received the processed data
to check.

The hospital antibiotic consumption in 2015 amounted to 1,91 DDD/TID (Table 2), which is
0,04 DDD more than in the previous year. The consumption is higher then previous year
(0,67DDD/BD) if bed days are used as a denominator (Table 6, Figure 5).

There was an increase in the consumption of penicillins (JO1C), cephalosporins (JO1D),
sulphonamides (JO3E macrolide/lincosamides (JO1F), quinolones (JO1M) and other
antibiotics (JO1X). There was a decrease in the consumption of three classes of antibiotics:
tetracyclins (JO1A), sulphonamides (JO1E) and aminoglycosides (JO1G). Consumption of
amninoglycosideslass is the lowest ever (Table 7, Figure 6).

The consumption of penicillins and cephalosporins makes over 50% of total hospital
consumption, and in the last two years was almost equal. Consumption ofspemicim
penicillins is increasing in accordando narrowspectrum in the last few years. The
consumption of the first and the second generation of cephalosporins is the higest in this class
of antibiotics. There was an increase in the consumption of carbapenems, quinolones (JO1M),
and other antibiotis (glycopeptides, imidazole and polymyxn) (Table 7, figure 6). The class

of quinolones is the third most common class of antibiotic with increase in consumption in the
last four years.

In 2015, 13 clinical institutions submitted data on antibiotic comdiam (Table 8).
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Their consumption ranged between 25,2 and 144,7 DDD/100 BD. The differences in the
consumption reflect different hospital institution profiles. The lowest and the highest leap in
consumption is higher than last year in the same hospitals.

In nine clinics (K 01, K 02, K 03, K 04, K 05, K 06, K 11, K 14, K 15) there has been an
increase in antibiotic consumption. The greatest leap in the consumption growth was noted in
three clinics (K 01; K 02; K 05). In others the increase is lower than1D/100 BD. Only

four clinics (K 07; K 08; K 09 and K 13) have registered a decrease in antibiotic consumption
compared to the previous year. Figure 7 shows clearly the trends in antibiotic consumption for
each clinical institution.

Antibiotic consumptio in the group consisting of 21 general hospitals ranges between 39,5
and 85,4 DDD/100 BD, which reflects quite different approaches to prescribing antibiotics in
this most homogeneous group of hospitals (Table 9). Only in hospital 0 07 consumption is
smadler than 40,00 DDD/100BD. In the last year there were five hospitals with consumption
range between 430 DDD/100BD, and in 2015 only hospital O 14 is in this range (Table 9).
The most number of general hospitals (10) have consumption betwesh BRD71®BD.

Six hospitals have consumption betweer761DDD/BD. In one general hospital, antibiotic
consumption is 7-BO DDD / 100 BD, while two hospitals (0 09, O 20) have consumption
range more than 80 DDD / 100 BD, which is almost twice as much as in thitahosgth the

lowest consumption in this hospital group. Out of 21 general hospitals, only 4 registered a
decrease in antibiotic consumption (O 03, O 07, O 08 and O 15). The negative trend of
increasing consumption in 2015 can be seen in 16 general dlespibspital 0 21 has a
positive trend of decreasing antibiotic consumption in 2015.

Antibiotic consumption in psychiatric hospitals ranges between 4,1 and 18,1 DDD / 100 BD
(Table 10). In 2015, seven psychiatric hospitals registered an increase iotiantib
consumption, while only one hospital registered a decrease (P 01). Only in the P 02 hospital
there have been no oscillations in relation to antibiotic consumption in the past three years
(Figure 9).

Special hospitals are divided into two large gupth regard to their working profile. As
such, they are characterised by a wide range of antibiotic consumption. In first group there are
10 hospitals which are intended for treatment (acute/chronic), while in other there are 14
institutions intended farehabilitation.

The first group has the consumption range between 9,6 and 63,4 DDD / 100 BD. In the other
group, the range is between 0,4 and 13,3 DDD/100BD (Table 11, Figure 10).

In 2015 there is an increase in hospital antibiotic consumption. Attitonsumption in
different hospitals varies greatly depending of the type of hospital. The biggest difference is in
the group of general hospitals. Only cooperation between experts of different profiles, very
responsible practice of prescribing antilgstiand antibiotic stewardship may contribute to a
reduced consumption, and less bacterial resistance with it.

Antibiotic consumption surveillance, education of the entire public through public campaigns,
education of doctors during their career and isitework in hospitals, especially about hand
hygiene and established reserve lists, unfortunately did not show the desired reduction of
antibiotic. Antibiotics are extremely valuable group of drugs on which depends the future and
the progress of medicine.
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Tablica - Table 5
Bol nil ka

potrognj a

antibiotika

(DDD/ TI D) wusporedba pod

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

godina bol nil ke 1] ek veledrogerije
year hogital 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
2014 1,87 1,80
2015 1,91 2,01
Slika - Figure 4
Bolnil ka potrognj a pamrteidibiao tpiokdaa t (@x@D/bToll )i | ks h | j ekarni

Hospital antibiotic consumption (DDD/TID) comparison between hospital pharmacy data and wholesales data
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Tablica - Table 6
Bolnil ka potrognja antibiotika (DDD/ 100 BOD)
Hospital antibiotic casumption (DDD/100 BD)

godina DDD/100 BOD
year DDD/100 BD
2010 41,76
2011 44,34
2012 41,96
2013 40,10
2014 41,00
2015 41,67
Slika - Figure 5

Bolnil ka potrognja antibiotika (DDD/ 100BOD)
Hospital antibiotic consumption (DDD/100 BD)

45,00 -

44,00 A

43,00 -

42,00 -
41,00 - = DDD/100BOD
40,00 A
39,00 A
38,00 -

37,00

2010 2011 2012 2013 2014 2015
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Tablica - Table 7
Bol nil ka

potrognj a

antibiotika {bDDD/il0kOe
Hospital antibiotic consumption (DDD/100 BD) by class, origin of dataspital pharmacies

BODk apponek | asam

godinalyear

Kasa/class——515 2011 2012 2013 2014 2015
JO1A 1,12 1,51 1,27 1,05 0,91 0,88
JoiC 13,16 14,45 13,71 12,29 12,87 12,92
Jo1D 12,13 12,93 12,55 11,56 12,27 12,6
JO1E 1,16 1,21 1,06 1,05 1,17 0,93
JO1F 3,26 3,36 3,2 2,97 3,02 3,23
JO1G 2,65 2,67 2,58 2,34 2,16 2,07
JO1M 5,62 5,26 4,66 5,00 5,15 5,26
JO1X 2,66 2,95 2,82 3,05 3,49 3,79

Slika - Figure 6

Bolnil ka potrognja antibiotika {bDD/ilOkoe BQD)k apronek| asam

Hospital antibiotic consumption (DDD/100 BD) by class, origin of ddtaspital pharmacie
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Tablica- Table 8
Klini| kepostragoayea antibiotika 2015.
Clinical insitutionsi antibiotic consumption in 2015

DDD/100 BOD, DDD/100BD

USTANOVA UKUPNO

INSTITUTION TOTAL JO1A | JOIC | JO1D | JOI1E | JO1F | JO1G | JOIM | JO1X
K01 45,9 0,2 9,9 19,0 14 55 52 0,5 4,2
K02 144,7 3,0 57,6 42,7 2,7 13,8 2,8 9,0 13,0
K03 63,8 0,3 23,8 15,3 2,0 4,0 2,2 9,2 7,1
K04 66,4 11 23,9 16,1 1,9 4,8 2,0 9,3 7,3
K05 59,5 1,6 18,3 14,8 1,0 3,9 4,0 10,1 5,8
K 06 42,9 0,6 6,8 19,0 11 2,8 3,5 4,0 51
K 07 44,9 0,6 9,9 14,3 1,2 3,8 2,1 6,8 59
K08 53,5 19 13,4 17,4 14 2,5 19 8,9 6,0
K09 33,0 0,0 8,3 14,8 0,6 1,7 15 4,9 11
K 10*
K11 25,2 1,6 5,7 12,6 0,3 0,9 0,8 0,3 3,0
K 12*
K13 45,1 0,0 16,2 10,7 5,0 4,8 2,8 9,0 4,6
K14 38,3 0,2 11,6 16,7 0,8 3,1 2,1 1,0 2,7
K15 69,5 0,8 251 17,1 0,0 57 2,5 12,2 6,2

* bolnice koje suude u sastawdrugihklini| kih ustanovd thesehospitalsmerged in otherclinical hospitals

Slika - Figure 7
Klini| ke-postragoyeae a+£0l5biotika 2007.
Clinical insitutions- antibiotic consumption in 2062015
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Tablica - Table 9

Opie boplbhnirognj a
General hospital$ antibiotic consumption in 2015

ant i

bioti ka

2015.

USTANOVA UKUPNO DDD/100 BOD, DDD/100 BD
INSTITUTION TOTAL JO1A | JOIC | JO1D | JO1E | JO1F | JO1G | JO1IM | JO1X

001 55,2 2,3 19,9 14,8 0,3 4,6 4,6 3,5 53
002 50,8 0,4 27,4 11,8 0,3 2,6 2,2 2,8 3,3
0 03 56,9 4,8 11,6 22,1 0,7 7,8 2,3 3,5 4,2
0 04 51,1 1,6 7,9 14,3 0,8 6,3 5,6 10,3 4,2
0 05 64 3,7 225 13,1 0,8 6,3 5,9 6,1 5,6
O 06*

0O 07 39,5 1,3 9,4 12,6 0,7 2,5 7 3,7 2,2
0 08 59,6 1,9 20,3 15,7 1,6 4,9 3,1 7,3 4,9
0 09 80,5 1,6 23,2 30 0,9 6,8 6 6,5 5,5
010

011 63,1 0,5 18,1 23,1 0,9 3,6 3 7,9 59
012 51,4 2 16,5 16,1 0,8 4,7 15 6,5 3,2
0 13 65,5 0,6 24,2 22,6 1,3 6,2 1,6 4,3 4,6
014 50,3 1,1 21,1 13,1 0,9 3,7 2,6 4,4 3,5
0 15 59,8 1,8 17,7 19,5 0,6 2,7 5,4 4,9 7,1

O 16**

017 69,8 0,6 219 24,1 0,7 57 3,5 54 7.9
0 18 58,2 2 24,3 13,6 0,5 2,4 1,7 9,8 3,9
019 63,4 0,2 22,1 19,3 0,7 4,2 4,3 8,9 3,7
0 20 85,4 2,3 18 32,9 0,6 6,7 3,1 16,1 5,7
021 65,6 0,4 22,3 17,9 0,9 4,4 4,2 8,3 7,2
0 22 56,6 0,4 14,3 17,9 0,6 4 2,9 13,4 3,1
0 23 71,3 6 28 17,2 0,8 9,9 4,6 5,2 5
024 56,8 1,3 19,1 10,8 3,5 2,3 1,8 13,8 4,2

:Premjegtena U skupinu specijalnih bolnica / transferre
premjegtena u skupinu klinilkih bolnica / transferred
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Slika - Figure 8
Opl e b-plon ir coagtibigtilka 2007 .-2015.
General hospital§ antibiotic consumptior20072015
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Tablica - Table 10
Psihijatrijske ustanovep ot r ognj a 1&nti bi oti ka 20
Psychiatric institutiong antibiotic corsumption in 2015

USTANOVA DDD/100 BOD, DDD/100BD

INSTITUTION | UKUPNO / TOTAL | JO1A | JOIC | JO1D | JOI1E | JO1F | JO1G | JOIM | JO1X
P01 7.9 0,3 2,1 1,6 1,1 1,1 0,1 1,1 0,4
P 02 13,5 0,1 6,5 2,5 0,7 1,1 0,1 2,1 0,5
P 03 4.1 0 3,7 0,2 0 0,1 0 0 0,1
P04 8,3 0,7 3,9 0,7 0,4 1,1 0,1 1,4 0,1
P 05 7.5 0,2 4.2 1,3 0,2 0,6 0 0,9 0,1
P 06 11,7 0,1 7 1,1 0,2 1,3 0,1 1,5 0,3
P 07 18,1 0 2,9 11,4 | 0.2 0,6 1,5 0,6 0,8
P 08 7,3 0,5 3,8 0,8 0,2 0,5 0,1 0,7 0,7
P 09 9,1 0,4 2,9 1,6 0,1 0,6 0,6 0,7 2,1

Slika - Figure 9

Pshijatrijske ustanovepot r ognj a a+QGl% bi oti ka 2007.
Psychiatric institution$ antibiotic consumption 2002015
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Tablica - Table 11

Specijalne bolnicepot r ognj a

ant i
Specialised hospitalsantibiotic consumption in 2015

bioti ka

2015.

DDD/100 BOD, DDD/100 BD

USTANOVA | UKUPNO
INSTITUTION TOTAL JOl1A | JO1C | JO1D | JOI1E | JOI1F | JO1G | JOIM | JOIX

S01 61,4 19 13,6 8,4 3 7,9 9,2 14,1 3,3
S 02 37,4 0 115 13,1 0,4 12 0,3 0,1 0,1
S 03 56,8 1,2 23,9 9,7 14 4,6 5 9 2,1
S04 28,4 0,3 13,8 3,2 2,6 12 2,3 3,5 1,6
S13 23,6 2,6 4,3 6,8 2,3 0,8 11 3,5 2,3
S18 24,9 0,2 11,3 8,5 0,3 1,2 0,2 3 0,3
S19 19,5 0 4,2 7,6 2,1 0,8 0,3 3,9 0,6
S20

S21 45,3 0 18,8 13,3 0,2 3,2 0,6 59 3,3
S22 9,6 0,3 2,6 4,3 0 1 1,2 0,2 0
S23 63,4 0 0 52,2 0 8,3 0 0,9 2
S 05 91 0,1 4,7 14 0,4 0,8 0,6 0,8 0,3
S 06 2,5 0 15 0,5 0,1 0,1 0,0 0,3 0
S 07 13,3 0 4,1 3 0,5 1,3 0,4 3,1 0,9
S 08 3 0,1 11 0,3 0,3 0,3 0 0,9 0
S 09 10,1 0 4,6 0,4 0,8 2 2 0,1 0,1
S10 2,2 0,1 0,6 0,4 0,4 0,1 0 0,5 0,2
S11 8,1 0,1 4,5 0,7 0,8 0,6 0,1 1 0,2
S12 5 1 2,6 0 0,1 1 0 0,2 0
S14 4,8 0 0,9 2,6 0,2 0,6 0 0,5 0
S15 1,8 0 0,8 0,4 0 0,5 0 0 0
S16 4,5 0 2,5 0,5 0,1 0,1 0 0,6 0,7
S17 0,4 0 0,2 0 0,1 0 0 0 0
S24 3 0 2,2 0,1 0,2 0,1 0 0,3 0
S25 1,2 0 0,7 0,1 0,1 0,4 0 0 0

107




Slika - Figure 10

70

60

50

40

30

20

10

Specijalne bolnicepot r ognj a a+#d1% bi oti ka 2007.
Specialised hospitalsantibiotic consumption 2002015
13 . B
S & L S ¥ P P P P P g
B 2007 m2008 m2009 m2010 ®m2011 m2012 m2013 m2014 = 2015

108




