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ABSTRACT

A point-prevalence survey that was conducted
In the United States in 2011 showed

that 4% of hospitalized patients had a health
care—associated infection.

We repeated the survey in 2015 to assess
changes in the prevalence of health care—
associated infections during a period of
national attention to the prevention of such
infections.

N Engl J Med 2018;379:1732-44. DOI: 10.1056/NEJMoa1801550



Changes in Prevalence of Health Care-
Associated Infections in U.S. Hospitals

Me voookopelakn Aoipwen:
2015, 12,299 aoBeveic oe 199 voookopeia 2015 394 a0B.[3.2%; 95% {Cl},2.9 to 3.9]

2011, 11.282 aoBeveic o 183 voookopeia 2011 452 aa®. [4.0%; 95% Cl, 3.7 to 4.4] (P<0.001)

H Meiwan o@eIAOTaV KUPIWG OTNV HEIWON TNG ETTITITWONG TWV
NolpwEewv Xelpoupyikou lNediou kal TwV OUPOAOINWEEWV O Kivduvog va eugavioel évag aobevic
VOOOKOWEIAKK Aoipwen nrav
Mo ouxvég Noo.AolwEEig.
» [lveupovia, 16% pIKpOTEPOC TO 2015 atrd 10 2011
* AOIJWCEIC YOOTPEVTEPIKOU
(o1 TrepioooTePeG Aoyw Clostridium difficile)[now Clostridioides
difficile]),
* AOIJWCEIC XEIPOUPYIKOU TTEdiOU

N Engl J Med 2018;379:1732-44.DOI: 10.1056/NEJMoa1801550
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Table 2. Comparison of Selected Characteristics of the Patients, 2011 vs. 2015 Survey.*

Characteristic
Survey month — no. (%)

May or June

July, August, or September
Hospital size — no. (%)

Small

Medium

Large

Location of patient in hospital on survey date — no. (%)%

Critical care unit

Unit housing patients receiving different levels of
acute care

Newborn or special care nursery
Specialty care area
Step-down unit
Ward, excluding nursery
Central catheter in place on survey date — no. (%)
Yes
No
Missing data
Urinary catheter in place on survey date — no. (%)
Yes
No
Missing data

Received or were scheduled to receive antimicrobial
therapy on the survey date or day before the
survey, or information not available — no. (%)

Received antimicrobial therapy for infection treatment
or no documented rationale at time of survey
— no. (%)

Median no. of days from admission to survey (IQR)

Outcome among patients with health care-associated
infection only — no./total no. (%)

Survived
Died

Still in hospital or data were missing

2011 Survey Patients

(N=11,282)

5863 (52.(
5419 (43.(

4073 (36.]
4995 (4.
2214 (19.¢

1707 (15.]
119 (1.1)

485 (4.3)

49 (0.4)
466 (4.1)
8456 (75.0

2121 (18.8
9140 (81.(
21 (0.2)

2659 (23.¢
8594 (76.

29 (0.3)
5849 (S1.¢

4504 (39.¢

3 (1-6)

386/452 (8
507452 (1
16/452 (3.5)

2015 Survey Patients
N =12 2001 D Valua®

Central catheter in place on survey date — no. (%)
Yes
No
Missing data

Urinary catheter in place on survey date — no. (%)
Yes
No
Missing data

Received or were scheduled to receive antimicrobial
therapy on the survey date or day before the
survey, or information not available — no. (%)

Received antimicrobial therapy for infection treatment
or no documented rationale at time of survey

— no. (%)

Median no. of days from admission to survey (IQR)

Outcome among patients with health care-associated
infection only — no./total no. (%)

Survived
Died
Still in hospital or data were missing

2121 (18.8)
9140 (81.0)
21 (0.2)

2659 (23.6)
8594 (76.2)

29 (0.3)
5849 (51.8)§

4504 (39.9)9

3 (1-6)

386/452 (85.4)

50/452 (11.1)
16/452 (3.5)

2081 (16.9)
10,175 (82.7)
43 (0.3)

2299 (18.7)
9959 (81.0)
41 (0.3)
6223 (50.6)

4614 (37.5)

3 (1-6)

348/394 (88.3)
45/394 (11.4)
1/394 (0.3)

<0.001

<0.001

0.06

<0.001

0.40]
0.99%*

gLl S __




DISCUSSION

In this point-prevalence survey conducted in mul-
tiple states, we found that health care-associated
infections affected 3.2% of hospitalized patients
— a significantly lower percentage than we ob-
served in a survey that had been conducted in
2011. These results provide evidence of national
success In preventing health care-—associated
infections, particularly surgical-site and urinary
tract infections. In contrast, there was no sig-
nificant reduction in the prevalence of pneumo-
nia or C. difficile infection, nor in the percentage
of patients with health care-associated infection
who died during their hospitalization, which sug-
gests that more work is needed to prevent these
infection types and reduce mortality among pa-
tients with health care-associated infections.

EOvikn emiTuXia TN TPOANYNG TV
VOO OKOMEIAK®V AOINDEE@V Kal
KLPI®S TV AXI kal TV
oLPOoAOINDEEDV




Table 4. Percentages of All Surveyed Patients with Specific Types of Health Care-Associated Infection, 2011 vs. 2015 Survey.*
Type of Infection 2011 Survey 2015 Survey P Valuefy
Percentage of Patients Percentage of Patients
No. of Patients No. of with Infection No. of Patients No. of with Infection
with Infection Infections (95% ClI) with Infection Infections (95% Cl)

Pneumonia 110 110 0.98 (0.81-1.20) 110 110 0.89 (0.74-1.10) 0.52
Ventilator-associated pneumonia 43 43 0.38 (0.28-0.51) 39 39 0.32 (0.23-0.43) 0.41
Other pneumonia 67 67 0.59 (0.47-0.75) 71 71 0.58 (0.46-0.73) 0.87

Gastrointestinal infection 86 86 0.76 (0.62-0.94) 91 91 0.74 (0.60-0.91) 0.84
Clostridium difficile infectioni: 61 61 0.54 (0.42-0.69) 66 66 0.54 (0.42-0.68) 0.97
Other gastrointestinal infection 25 25 0.22 (0.15-0.33) 25 25 0.20 (0.14-0.30) 0.76

Surgical-site infection 109 110 0.97 (0.80-1.20) 69 69 0.56 (0.44-0.71) <0.001
Deep incisional or organ-space infection 77 77 0.68 (0.55-0.85) 54 54 0.44 (0.34-0.57) 0.01
Superficial incisional infection 33 33 0.29 (0.21-0.41) 15 15 0.12 (0.07-0.20) 0.004

Bloodstream infection 50 50 0.44 (0.34-0.58) 51 52 0.41 (0.31-0.55) 0.74
Central catheter-associated bloodstream 42 42 0.37 (0.27-0.50) 37 38 0.30 (0.22-0.42) 0.35

infection
Other primary bloodstream infection 8 8 0.07 (0.03-0.14) 14 14 0.11 (0.07-0.19) 0.29

Urinary tract infection 65 65 0.58 (0.45-0.73) 39 39 0.32 (0.23-0.43) 0.003
Catheter-associated urinary tract infection 44 44 0.39 (0.29-0.52) 24 24 0.20 (0.13-0.29) 0.005
Other urinary tract infection 21 21 0.19 (0.12-0.29) 15 15 0.12 (0.07-0.20) 0.21

Other infection§ 78 83 0.69 (0.55-0.86) 61 66 0.50 (0.39-0.64) 0.05

Any infection 452 504 4.0 (3.7-4.4) 394 427 3.2 (2.9-3.5) <0.001

* A total of 11,282 patients were included in the 2011 survey, and 12,299 in the 2015 survey; these values are the denominators for the percentages of patients with infection. Patients
could have more than one health care-associated infection.

T P values were calculated by a mid-P exact test.

& Clostridium difficile is now known as Clostridioides difficile.

§ Other infections in the 2011 survey included the following: ear, eye, nose, and throat infections (28 infections); lower respiratory tract infection (20); skin and soft-tissue infections (16);




Take home message:

Eival SuvaTtov va TTETOXEIC TOV TTEQIOPIOUO
TV VOO OKOUEIOKWY AOIUWEEWV
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Prevalence of healthcare-associated infections, estimated
incidence and composite antimicrobial resistance index
in acute care hospitals and long-term care facilities:
results from two European point prevalence surveys,
2016 to 2017

PPS (HAI) ka1 Xpnon avripioTikev otnv EE/EEA 2016
ue 2017

310,755 aoBeveig
1,209 acute care hospitals (ACH) 0€28 xwpeg

117,138 Karoikoli (residents)
2,221 long-term care facilities (LTCF) o€ 23 xwpeC.

8.9 ek aoBeveic
vOooLV e NA KOBe xpOvo
4.5 ek oe ACH
4.4 ek o¢ LTCF

YTTOAOYIOTNKE OTI

6.5% 100V aoBevwy o ACH
eolgle
3.9% kaToikwV o€ LTCF

Eixav TovAaxiotov pia NA

I¢ yia omroiladnmore nuépa otnv EE

98,166 aoOeveic o ACH
KQl
129,940 LTC

‘Exouv NA




TABLE 2A

Prevalence and estimated incidence of healthcare-associated infections in European acute care hospitals, 28 EU/EEA countries and Serbia, 2016-2017 (n 737 patients)

Validation- Occupied
Patients with at least one HAl in corrected beds in the
Patients in PPS sample country > discharges HAl incidence, Patients with at least one HAI,
one HAIl on a given day, . ; :
Country PPS sample HAI catimatad annually in the estimated annually, estimated
(HAI prevalence)® (average per country
prevalence" day)

95% Cl 95% Cl %  95%Cl 95% Cl

--m-
- -:_— "Mia °"°'°5'1"°T£ NUEPT gy
- 4562 BTN aoOcveic pe TovAaxiotov 1 HEEXEEEEN
-n- NA | er.039-165.208

—-n-— | ssstugen |
-“ [ so.0s3-68350 |
1821 | 830671498

20,588 -- N
T E— ﬂooooro aceavcov ME l- Aoeavalg e ToLAGXIGTOV 1
Ireland 633 6.1

wirs | ass | 5o | TovAayxioTov 1 HAI l- HAI kar’etog
Ci: confidence interval; EU/EEA: European Union/European E GTO 6£IY“q —— 66487

country PPS sample; PPS: point prevalence survey; UK: Ur ‘I 07

3 Country-weighted HAI prevalence for the EU/EEA= estimate o s.

® Validation-corrected prevalence of patients with at least on bs for theirn
size of 750 validated patients and/or validation of at least

¢ Poor country representativeness in Bulgaria and the Netherlands.

Patients with at least Hospital




TABLE 3

Country-weighted prevalence and estimated incidence of healthcare-associated infections (HAI) by ty
facilities (n = 3,858), 30 EU/EEA countries, 2016-2017

Acute care hospitals EKTludDHCVd HAI u'q
Bt Country-weighted  Estimated HAI on a given Estimated annual HAI, HA . .
rvale ] TuXaia nuépa ota
N total 95% cCl 95% cCl 95% cCl n ! VOO'OKO[.ISICI (o ¥ X

Type of HAI HAI prevalence day, EU/EEA®
Respiratory tract infection E U / E EA

in PPS sample
%

EU/EEA® in PPSs

Pneumonia 4,200 | 21.4 | 1.26 | 0.96-1.68 | 18,935 | 14,398-25,265 862,084 567,728-1 283,203 143 1

e [Tvevuovia 18935
respiratory tract 838 4.3 | 0.24 | 0.15-0.41 3,568 2,208-6,192 183,232 91,731-376,990 847

infection®

Common cold/

; NI NA NA NA NA NA NA NA 290
influenza

A. KOTWT. QVATIV. 3568

Heinary racs 3,710 18.9 | 1.10 | 0.85-1.43 | 16,491 12,822-21,455 869,941 572,105-1,278,951 1,233

infection

Surgical site 601 | 18 1.08 | 0.81-1 16,130 12,185-21,71 18,182 293,036-858,222 66 1

infection % i i s HESTELTIS o1 93:0367855, OUpO)\OIuoogl’] ] 649]
Bloodstream

Hifacilon 2,116 | 10.8 | 0.69 | 0.48-1.00 | 10,294 7,241-15,097 375,050 227,552-613,624 19

Gastrointestinal infection

A.Xelp.Iediov 16130

Clostridium

difficile infection 951 4.8 0.32 | 0.21-0.51 4,786 3,105~7,721 189,526 105,154-340,978 37

Other

gastrointestinal 792 4.0 | 0.24 | 0.14=0.41) | 3,549 2,108-6,166 144,926 64,880-312,212 75 '

infection BakTnpiaipia 10294
,(Si::;:r;:f:&fiton 823 4.2 0.21 | 0.13-0.36 3,146 1,900-5,451 108,269 45,149-242,816 828

Eye, ear, nose or ompmo o

mvouth AfarHon 557 2.8 | 0.16 | 0.09-0.35 | 2,400 1,278-5 194 123,091 54,155-303,206 183 C dlfflC'le 4786
Systemic

inyfectioln 1,069 | 5.4 |0.29 | 0.17-0.52 | 4,388 2,586-7,799 251,237 110,732-549,877 35

Other infection 969 4.9 | 0.30 | 0.19-0.50 4,518 2,867-7,574 154,138 65,647-332,357 102 q

EU/EEA® 19,626 | 100 NA NA 88,204 | 62,697-129,630 | 3,779,677 | 2,197,869-6,492,437 | 3,858

All types of

HAL EL)/EEA, NA NA NA NA 104,177 | 74,743-152,575 | 4,464,159 | 2,620,139-7,641,606 | NA

corrected after
validation
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TABLE 4A

DIC

U O1C =

Composite index of antimicrobial resistance in bacteria from healthcare-associated infections in acute care hospitals (n = 8,413) and long-term care facilities (n = 565), 30 EU/EEA

countries, Serbia and the former Yugoslav Republic of Macedonia®, 2016-2017

Austria® 217 12.4 1,759 713—-3,984 124 0.8 55 8-387 16 12.5 12 0.0

Belgium 495 18.6 8,458 4,422—-14,621 318 1.3 261

Bulgaria® 53 56.6 8,687 3.189-23,328 30 10.0 2,01 20.37%). LdrDapenem resistance In enterobacteriaceae
Croatia® 280 y & ,82 2,491-5,808 11 3 o .

e e s e 1l Was 6.2% overall (mean of countries: 5.9%) and ranged
Couthv HEpAbIE 67 | 958 | 16348 | BidodsiSs | 305 | ol 78 from 0% in Estonia, Finland, Iceland, Lithuania and
Denmark? NP NA UNK NA NA NA UN 1 ’
Estonia 07 | 131 | 462 138-1,398 58 | oo ol UK-Northern Ireland to 43.7% in Greece (Table 4). This
Finland 188 7-4 298 139-619 92 0.0 o

France? 738 21.4 44,953 21,316—-86,180 413 0.5 785 129-4,943 41 24.4 35 14.3

Germany 197 18.8 27,228 13,378-52,651 95 21 1,769 420-7,444 2 NA 1 NA

Greece® 456 61.2 10,605 7,809-14,193 197 43.7 4,157 2,467-6,831 2 NA 1 NA

Hungary 256 37.9 5,383 2,578-9,837 126 0.8 41 6—289 7 NA 6 NA

Iceland 15 0.0 o NA 10 0.0 o NA NP NA NA NA

Ireland 192 25.0 1,206 454—2,704 107 0.9 45 6—-306 28 17.9 12 83

Italy 555 42.3 63,930 39,969-98,909 306 16.7 11,660 6,489-20,554 93 32.3 67 5.6

Latvia 47 59.6 804 309-2,043 19 5.3 38 4-356 NP NA NA NA

Lithuania 108 32.4 1,509 680-3,224 35 0.0 NA 2 2 3 NA

Luxembourg® 67 14.9 79 26—-228 38 2.6 4 0—-46 3 . 2 NA

AMR: antimicrobial resistance; Cl: confidence interval; EU/EEA: European Union/European Economic Area; HAI: healthcare-associated infection; NA: not applicable; ND: no data collected in national PPS; NP: did not participate; PPS:
point prevalence survey; UNK: unknown; UK: United Kingdom.
*Antimicrobial resistance data were not reported by Norway and UK-Scotland in the PPS in acute care hospitals and by Denmark, Norway and UK-Scotland in the PPS in long-term care facilities. Cyprus did not submit case-based HAI
data for long-term care facilities. The Czech Republic only collected institutional indicators for the PPS in long-term care facilities. For France, the percentage of non-susceptible (resistant+ intermediate) isolates is given instead of

the percentage resistant isolates.

®Country data representativeness was poor in Bulgaria and the Netherlands for the PPS in acute care hospitals and poor in Austria, Croatia, Cyprus, Greece, Luxembourg, Malta and Poland for the PPS in long-term care facilities.

“Cumulative 95% confidence intervals for the EU/EEA. Cumulative sums are rounded and may differ from the sum of the individual rounded country estimates.

Composite index of AMR: Staphylococcus aureus resistant to meticillin, Enterococcus faecium and Enterococcus faecalis resistant to vancomycin, Enterobacteriaceae resistant to third-generation cephalosporins, Pseudomonas
aeruginosa and Acinetobacter baumannii resistant to carbapenems. Enterobacteriaceae selected for the AMR markers: Escherichia coli, Klebsiella spp., Enterobacter spp., Proteus spp., Citrobacter spp., Serratia spp.
and Morganella spp. The percentage of resistance was not calculated if less than 10 isolates were reported.



Considering that previous studies have shown that HAl in ACH
alone are responsible for more deaths in the EU/EEA than all
other infectious diseases under surveillance at European
level[l,2], and that our study showed that there are as many
HAI in LTCF as there are in ACH,

more focus needs to be dedicated to the prevention of HA
and AMR, through the application of available
recommendations and guidelines [20-25], in both ACH and
LTCF.



Take home message:

EE 4.5 ekaToppvpia HAls eTnoicwg o ACH

EANGSQ:

66487 eTnoiwc HAIS (ekTipwpeva)

- AL Learned
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To KOoTOG TGV AOIH@EEDY HE aVOEKTIKA BakTnpla THE LANCET
otnv EE/EEA 10 2015 Infectious Diseases
AtmroSidouevol 6avarol kai DALY

Attributable deaths and disability-adjusted life-years caused @ ()
by infections with antibiotic-resistant bacteria in the EU and
the European Economic Area in 2015: a population-level

modelling analysis

Alessandro Cassini, Liselotte Diaz Hogberg, Diamantis Plachouras, Annalisa Quattrocchi, Ana Hoxha, Gunnar Skov Simonsen, m
Mélanie Colomb-Cotinat, Mirjam E Kretzschmar, Brecht Devleesschauwer, Michele Cecchini, Driss Ait Ouakrim, Tiago Cravo Oliveira,
Marc ] Struelens, Carl Suetens, Dominique L Monnet, and the Burden of AMR Collaborative Group*

Summary

Background Infections due to antibiotic-resistant bacteria are threatening modern health care. However, estimating  Lancet Infect Dis 2018
their incidence, complications, and attributable mortality is challenging. We aimed to estimate the burden of infections  published Online
caused by antibiotic-resistant bacteria of public health concern in countries of the EU and European Economic Area Novembers, 2018

(EEA) in 2015, measured in number of cases, attributable deaths, and disability-adjusted life-years (DALYs). 2§;p};/;g;i(?é%t)oéggfl

Published Online November 5, 2018
http://dx.doi.org/10.1016/S1473-
3099(18)30605-4




1 DALY
1 XQUEVOC XPOVOC «LYEIOLS (WNCH

DALY yia vOOO | KATAoTAON LYEIAC EiVAl
To aBpoiocua 1wV Years of Life Lost (YLL)
AOY® TTOPWIUOL BAVATOL

Kai twv Years Lost due to Disability (YLD)
[10 avOPWTTOLC PE PIA KATAOTAON LYEIAC
N TIC EMTITAOEIC TNG

DALY = YLL + YLD

Metrics: Disability-Adjusted Life Year (DALY)
Definition
One DALY can be thought of as one lost year of

"healthy" life. The sum of these DALYs across the

population, or the burden of disease, can be
thought of as a measurement of the gap
between current health status and an ideal
health situation where the entire population lives
to an advanced age, free of disease and
disability.

DALYs for a disease or health condition are
calculated as the sum of the Years of Life Lost
(YLL) due to premature mortality in the
population and the Years Lost due to Disability
(YLD) for people living with the health condition
or its consequences:

“Dy § World Health

{877 Organization

https://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/
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Acinetobacter spp;
colistin-R, carbapenem-resistant, or multidrug-resistant

Enterococcus faecalis and Enterococcus faecium;
vancomycin-resistant

Escherichia coli;
colistin-R, carbapeneme-resistant, or 3" gen ceph resistant

Klebsiella pneumoniae;
colistin-R, carbapenems resistant, or 3@ gen ceph resistant

Pseudomonas aeruginosa;
colistin-R, carbapenems resistant, or multidrug-resistant

MRSA

Streptococcus pneumoniae.
penicillin-resistant and macrolide-resistant



MeBodoAoyvia

Attribution to health care and analysis of
MRSA

We estimated the proportion of infections with
healthcare-associated antibiotic-resistant bacteria

on the basis of various assumptions

and epidemiological data (appendix pp 216-
17). We further analysed results for MRSA infections
to explore the apparent contradiction between the
declining proportions of MRSA among S aureus
infections as reported to the European Antimicrobial
Resistance Surveillance System and EARS-Net
between 2007 and 2015, and the results of this

study (appendix pp 218-19)

each model was run
at 10 000 iterations of Monte Carlo
simulations



Table 1: Estimated annual burden of infection with antibiotic-resistant bacteria of public health importance, by decreasing number of DALYs per
100 0000 population, EU and European Economic Area, 2015

e s e Median numberof Median number Median number of
g 297436 066 72 e infections of attributable DALYs per

cephalosporin-resistant (255377-341064) (7787-10607) (32.8-41.8) (37:2/170)

Fuhmchacal™ deaths 100 000 population

Meticillin-resistant 148727 7049 326 19.2%
Staphylococcus aureus (131757-166361) (6308-7863) (29-8-356) (32:6/170)

Carbapenem-resistant 61892 4155 272 16-0%
Pseudomonas ceruginosat  (53210-70984) (3398-5087) (23.0-32-0) (27:2170)

Third-generation 68588 3687 22.5

;:::x;:;‘:::::z:n: (61459-76068)  (3370-4031) (208-243) 2507 Third’generation 297 416 9066 372
Anembocmedt | (MMM (90aB0) (20362 : cephalosporin-resistant (255377-341064) (7787-10607) (32-8-41-8)

Carbapenem-resistant 15947 ms 115

7 - - - .
K pneumoniaet (13473-18478) (1795-2473) (9-87-132) Eschench,a CO’,*T
Colistin-resistant 7450 1635 857 !

K pneumoniae (6223-8715) (1362-1922) (719-10-0)

ik Meticillin-resistant 148727 7049 32:6

Enterococcus faecalis and (13206-19334) (891-1292) (468-6.47)

e e S - - Staphylococcus aureus (131757-166361)  (6308-7863) (29-8-35-6)

P aeruginosa*§ (7736-10425) (456-703) (2:60-3.76) (3-14/170)

Colistin-resistant E coli 7156 621 257 15198

e B S o sv Carbapenem-resistant 61892 4155 27-2

Penicillin-resistant 2836 172 154 0
Streptococcus pneumoniced  (2581-3119) (160-185) (1.42-1-68) (154/

Penicillin-resistant and 2013 172 091 053%

Pseudomonas aeruginosa  (53210-70984) (3398-5087) (23:0-32-0)
e Third-generation 68588 3687 22.5

Multidrug-resistant 21815 100 090 053%
Acinetobacter spp** (1942-8-2449) (89-5-113) (0:79-1.05) (0-90/170) . .

Carbapenem-resistant 26190 141 UlHO 0-47% cephalosporln-re5|5tant (61 45 9_76 068) (3370_4031) (20.8_24'3)
Ecolit (2269.0-2961) (119-165) (0-68-092) (0-80/170) - - *
P 10847 45 os4 038 Klebsiella pneumoniae*
Acinetobacter spp (926.0-1246) (739-114) (053-077) (0-64/170)
Colistin-resistant 12619 845 059 034%

P aeruginosa (1043-4-1476) (655-108) (0-46-0-72) {0-59/170) Carbapenem-fe5|stant 27 343 2363 14.0

Overall 671689 33110 170 100%

(583148-763966)  (28480-38430)  (150-192) Acinetobacter Sppi (24 064_30 794) (1947_2810) (120-162)

Data are median number (95% uncertainty interval) or % (n/N). Data are not age-standardised. DALYsedisablity-adjuosted lif
isolates also resistant to colistin or carbapenem. tin 2015, most of the third-generation cephalosporine-resistant £ coli (88.6%

Net produced an extended-spectrum f-lactamase * tExchuding isolates also resistant to colistin, SResistance to three or mon Ca rbapenem -fESiSta nt 15 947 2 118 11. 5

9§ Excluding isolates also resistant to macrolides. ||Excuding solates only resistant to penicillins. ** Aminoglycoside-resistant

— K pneumoniae (13473-18478) 1795-2473) (9-87-13-2

Table 1: Estimated annual burden of infection with antibiotic-resistant bacteria of public health importance, vy aecreasuig numper or uALYs per
1000000 lati EU and Europ E ic Area, 2015
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85 T 1 Third-generation cephalosporin-resistant Echerichia coli
and Klebsiella pneumoniae*1, aminoglycoside-resistant
80-84+ = and fluoroquinolone-resistant Acinetobacter spp*, and
75-79 T —H Pseudomonas aeruginosat resistant to at least three
7074+ N —— I | [ Third-generation cephalosporin-resistant Echerichia coli
oo [y ' el sk Kporis e e
60-644 [T H EIMeticiIIin-resistar'\t Staphylococcus aureus an eosiena pneumon'ae ’ amlnog yCOSI e-reﬂStant
55-59 1T bl dno—-— s g wa and fluoroquinolone-resistant Acinetobacter spp*, and
Il Penicillin-resistant and combined penicillin and - :
50-54 - T macrolide-resistant Streptococcus pneumonie Pseudomonas aeruginosat resistant to at least three
7 4549 1E— o g .
2 4044 antimicrobial groups
< 3539 M- [ Carbapenem-resistant or colistin-resistant E coli, K pneumoniae,
30-34 {1+ - :
2529 T~ Acinetobacter spp, and P aeruginosa
20-24 - = Meticillin-resistant Staphylococcus aureus
15-19 ik ; ; ; ;
e~ Bl Vancomycin-resistant Enterococcus faecalis and Enterococcus faeciun
591k Bl Penicillin-resistant and combined penicillin and
1-4 T . . .
b : 15-19 macrolide-resistant Streptococcus pneumonie
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5-9
Figure 2: Model estimates of the burden of inf
importance in DALYs, by age group, EU and Ei 1-4 ‘:E[.—‘
Error bars are 95% uncertainty intervals. DALYs= .
carbapenem or colistin. tIn 2015, most of the th <1+ | | ¢ -
K pneumoniae (85-3%) isolates reported to the E
an extended-spectrum B-lactamase.* ' ! ! ! ! !
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Figure 2: Model estimates of the burden of infections with antibiotic-resistant bacteria of public health
importance in DALYs, by age group, EU and European Economic Area, 2015



Figure 3: Burden of infections with antibiotic-resistant bacteria in

DALYs, EU and European Economic Areaq, 2015
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52971 2172 UK [ Pseudomonas aeruginosa*® resistant to at least three antimicrobial groups
'g“ "i’ AL”‘:”‘Z 1 Carbapenem-resistant or colistin-resistant E coli, K pneumoniae, Acinetobacter spp, and P aeruginosa
47 atvia [ I Y
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487 19 Luxembourg —‘:IJ:B—1 - Vancon.lycl
54509 2363 Germany [T TRl Penicilli
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Gn 1 Sweden - o —— [taly and Greece had a substantially higher estimated
2524 90 Finland aminoglycoside-resistant and flt . . . . .
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- resistant bacteria causing a larger proportion of the total
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DALY per 100000 pouiaton burden in Greece than it did in Italy (figure 3). In 2015,
Figure 3: Burden of infections with antibiotic-resistant bacteria in DALYs, EU and European Economic Area, 2015
Error bars are 95% uncertainty intervals. Greece did not report data on S pneumoniae isolates to the European Antimicrobial Resistance §
limit the effect of demographic differences across countries; numbers of cases and deaths are not age-standardised. DALYs=disability-a
colistin. In 2015, most of the third-generation cephalosporin-resistant E coli (88-6%) and K pneumoniae (85-3%) isolates reported to tt
produced an extended-spectrum B-lactamase.’
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Figure 4: Model estimates of the burden of infections with selected antibiotic-resistant bacteria of public
health importance in DALYs per 100 000 population, EU and European Economic Area, 2015

Greece did not report data on S pneumoniae isolates to the European Antimicrobial Resistance Surveillance
Network in 2015, DALYs=disability-adjusted life-years.

DALY / 100.000
population

» >40% TV CLUVOANK®V
DALY atro
carbapenems Kai
colistin resistance




Median number of infections

Median number of attributable death

actor increase in
attributable deaths
between 2007 and 20

2007 2015 2007 2015
Third-generation cephalosporin-resistant 70276 285758 2139 8750 412
Escherichia coli* t (63113-77778) (246318-328828) (1901-2420) (7505-10262) (3-29-5-13)
Meticillin-resistant Staphylococcus 112782 143947 5340 6810 128
aureus (103186-122006)  (127592-161158) (4952-5723) (6096-7559) (111-1-47)
Carbapenem-resistant Pseudomonas 17972 59529 1216 4008 329
aeruginosa (15 685-20170) (51237-68238) (1000-1469) (3235-4898) (2-41-4-46)
Third-generation cephalosporin-resistant 16 474 64980 891 3508 3-95
Klebsiella ppe Riges 4 (15097-17 825) (58360-72048) (830-950) (3197-3824) . 8
arbapenem-resistant K pneumoniae 2535 15910 341 2094 616
(2125-2952) (13352-18377) (288-404) (1779-2460) (4.78-8-04)
Vancomycin-resistant ENterococcus 8277 15917 538 1065
faecalis and Enterococcus faecium (6699-9950) (12900-19092) (452-652) (874-1283) (1-47-2.58)
Multidrug-resistant P aeruginosas 5603 8749 357 556 1.55
(4796-6430) (7470-10044) (281-439) (447-681) (111-2-17)
Penicillin-resistant Streptococcus 2183 2817 134 171 1-28
pneumoniae$ (2033-2355) (2552-3104) (126-143) (159-184) (1-15-1-42)
Penicillin-resistant and 1916 2386 118 145 1.25
macrolide-resistant S pneumoniae¥] (1782-2075) (2173-2648) (110-126) (135-158) (112-1-40)
Carbapenem-resistant E coli 543 2616 29-2 141 476
(442-647) (2283-2960) (22:2-37-6) (118-163) (3-51-6-90)
Overall 239238 602609 11144 27249 2:46
(215544-262951) (524 237-686497) (9999-12 407) (23544-31471) (1-01-3-00)

Data are median (95% uncertainty interval) and are age-standardised. Note that only bacteria under surveillance in both 2007 and 2015 are included in this analysis. *Excluding
isolates resistant to colistin or carbapenems. tin 2015, most of the third-generation cephalosporin-resistant E coli (88-6%) and K pneumoniae (85:3%) isolates reported to EARS-Net
produced an extended-spectrum B-lactamase * {Resistance to three or more antibiotic groups as marker of multidrug resistance. §Excluding isolates resistant to macrolides
$iExcluding isolates resistant to penicillins, but not to macrolides.

Table 2: Estimated annual burden of infections with selected antibiotic-resistant bacteria of public health importance, age-group standardised, EU and

European Economic Area, 2007-15




MeTalLd 2007 kai 2015, To kOoToG (DALY) avénbnke oe OAa Ta avOekTIKO OTA
AVvTIBIOTIKA BAKTNEIC

carbapenem avOekTIKA BAKTNPIC
ATTO 18% Twov DALY 10 2007 o€ 28% in 2015,

MOVo Ta
carbapenem-resistant K pneumoniae kai E coli
AmTAaociaoTtnkayv ato 4,3% 10 2007 o€ 8,79% 10 2015



'Eva oNUAVTIKO TTOOOOTO OMEIAETAI O

AOIUEEIC TNG KOIVOTNTAG

-Yolo}
ASP TToETTEl VA £XOLY WC OTOXO
» ALTOLC TTOL CLVTAYOYPAPOLY OTNV

[NowToRABUIa TTEQIOAAYN

>  AAAQ KAl TNV TTOOANWN KAI TOV EAEYXO TV
AOIUGEEWY O€ ALTN

A substantial proportion of the burden of infections with
antibiotic-resistant bacteria in the EU and EEA in 2015 was
estimated to have been due to community-associated
infections. This finding suggests that antimicrobial

stewardship targeting prescribers and infection prevention
and control interventions in primary care would also be
necessary to reduce the burden of these infections in the
EU and EEA.
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Figure 2. (A) Proportion (%) of children 230 days of age with antimicrobial agents for surgical prophylactic use (ATC4 level) by United Nations (UN) region
(numbers of proportions >5% are shown in the graph). (B) Proportion (%) of children 230 days of age with surgical prophylactic use by duration and UN region.
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Figure 3. (A) Proportion (%) of infants <30 days of age with antimicrobial agents for surgical prophylactic use (ATC4 level) by United Nations (UN) region
(numbers in proportions >5% are shown in the graph). (B) Proportion (%) of infants <30 days of age with surgical prophylactic use by duration and UN region.
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1

LOW-HANGING
FRULT™

(Easily achievable targets or tasks)

, .\ A

In conversa tion:
“Let’s identify the low-hanging fruit first.”
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PPS2016 — 2017 Eurosurveillance

SURVEILLANCE AND OUTBREAK REPORT

Antimicrobial use in European acute care hospitals: 1,209 hospitals and
results from the second point prevalence survey (PPS) of

healthcare-associated infections and antimicrobial use,
2016 to 2017

310,755 patients in 28 of 31
(EU/EEA) countries.
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The most common indication for prescribing antimicrobials

, 28 European Union/European Economic Area countries*

freatment of a community-acquired infection

freatment of HAI
surgical prophylaxis
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'roportion of broad-spectrum antibacterials®* among all antibacterials for systemic use (J01), 28 European Union/E

Economic Area cour and Serbia, 2016

opartion of broad-spectrum antibacterials |

‘4 R Daptomycin (Jo1XXog)
mmm Third- and fourth-generation p y l ’

phalosporins (Jo1DD and Jc W Carbapenems (JoiDH)

Monobactams {Jo1DF) mm Piperacillin and beta-lactamase inhibator (JoiCRos)
mm Polymyxins () B)

H Fluoroquinolones {(Jo1MA)

Glycopeptides (Jo1XA) mm Oxazolidinones; Linezolid and tedizolid (Jo1XXo8 and JoiXX11)
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The most common indication for
prescribing antimicrobials

freatment of a community-acquired
infection
freatment of HAI

surgical prophylaxis
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Global increase and geographic convergence in
antibiotic consumption between 2000 and 2015
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Y NUAVTIKN ALENON TNC KATAVAAWONC O€
LMIC (xapnAO Kal XapnAOuECAIO I006NuQA)
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Fig. 2. Global antibiotic consumption by country income classification: 2000-2015. (A) Graph showing how the antibiotic consumption rate in DDDs per
1,000 inhabitants per day has rapidly increased for LMICs, while remaining nearly constant for HICs. However, as shown in B, the larger population sizes in
many LMICs result in greater total antibiotic consumption (DDDs) in LMICs even though their consumption rate (and thus per capita use) is lower. In B, each

bar reflects total consumption in the specified year for that country or group of countries. Data source: IQVIA MIDAS, 2000-2015, IQVIA Inc. All rights reserved
(https://iwww.iqvia.com/solutions/commercialization/geographies/midas).
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EménuioAoyia AolpEewy Kal Xpnons
AVTIBIOTIKCV CE VEOYVIKEG HOVASES ADC Fetal & Neonatal

Epidemiology of infections and antimicrobial use in
Greek Neonatal Units

Despoina Gkentzi,' Christina Kortsalioudaki,> Benjamin Campbell Cailes,’

Theoklis Zaoutis,? John Kopsidas,® Maria Tsolia,* Nikos Spyridis,*

Soultana Siahanidou,” Kosmas Sarafidis,® Paul T Heath,? Gabriel Dimitriou,' on behalf
of the Neonatal Infection Surveillance Network in Greece

ABSTRACT : : :
?
Objective To describe the epidemiology of neonatal What is already known on this topic?

infections and of antimicrobial use in Greek Neonatal
Units (NNUs) in order to develop national, evidence-
based guidelines on empiric antimicrobial use for
neonatal sepsis in Greece.

Design Retrospective analysis of prospectively collected
infection surveillance data from 2012 to 2015, together
with a Point Prevalence Survey (PPS) on antimicrobial use
and the collection of data on local empiric antimicrobial
policies.

» Data on the pathogens causing neonatal
infections in Greece are limited and the
emergence of multidrug-resistant pathogens is
an important public health concern.

» The neonatal infection surveillance network
(neonIN) monitors the epidemiology of neonatal
infections in Europe.

hitps://fn.bomj.com/content/early/2018/06/28/archdischild-2018-315024.long



XpNon TV OTOIXEIV TTOL KaTaypAagpovTal otnV Pacn neoniIN 2012-2015
Mée OKOTTO

> TNV TTEQIYPAPN TNGS EMONUIOAOYIAC TV AOIUWEEWY TWV VEOYVWV TNC
EANOGSQC

Kai tnv Sievépyeia evog PPS pe okotto

> TNV TTEQIYPAPN TNS XPNONGS TV AVTIRIOTIKGWV OTIC VEOYVIKEC Povadeg



Table 2 Pathogen distribution for early and late onset sepsis in 16

Greek Neonatal Units

EOS
n (%)

LOS
n (%)

Pathogens 46 (10%)
GP 28 (60.9%)

Most common GP  CoNS (8, 28.6%)
pathogen

GBS (6, 30.0%)

Enterococcus spp (4, 20%)
Streptococcus spp (5, 25%)
Listeria (3, 15%)
Diphtheroids (2, 10%)

GP pathogens
(CoNS excluded)

GN 17 (37.0%)

E. coli (8, 47.1%)

Klebsiella spp (2, 11.7%)

S. maltophilia (2, 11.7%)
Acinetobacter spp (1,5.8%)
Haemophilus spp (1, 5.8%)
Proteus spp (1, 5.8%)
Citrobacter spp (1, 5.8%)
Enterobacter spp (1, 5.8%)

GN pathogens

Fungi 1(2.1%)

Most common
fungi

413 (90%)
162 (39.2%)
CoNS (130, 80.3%)

" 4

Enterococcus spp (22,

68.7%) (VRE 14%)

Bacillus spp (4, 12.5%)

S. aureus (all MSSA) (2, 6.2%)
GBS (1, 3.1%)

Streptococcus spp (3, 9.3%)

207 (50.1%)

Klebsiella spp (80, 38.7%)
E. coli (54, 26%)
Enterobacter spp (33, 16%)
Serratia spp (16, 7%)
Pseudomonas (8, 3.8%)
Acinetobacter spp (8, 3.8%)
Citrobacter spp (4, 1.9%)
Proteus spp (2, 1%)
Haemophilus spp (1, 0.5%)
S. maltophilia (1, 0.5%)

44 (10.7%)

Candida parapsilosis (23,
52.3%)

Table 4 Antimicrobial Guidelines in 11 Greek Neonatal Units

Empiric antimicrobial policies N (%)

Early-onset sepsis

Late-onset sepsis

Antifungal prophylaxis*

Ampicillin+Gentamicin 9(73)
Benzylpenicillin+Gentamicin 2(18)
Ampicillin+Amikacin 1(9)
Cefotaxime (second line option) 7 (64)
Piperacillin/tazobactam+Teicoplanin
Cefotaxime+Glycopeptide
Meropenem+Vancomycin
Piperacillin/tazobactam+Amikacin
Cefepime+Vancomycin
Flucloxacillin+Gentamicin

Fluconazole intravenous

Nystatin PO

No prophylaxis

No policy

*Where recommended, antifungal prophylaxis is for all babies<1000 g.
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Figure 1 Pathogen distribution by day of onset for neonates with sepsis on 16 Greek Neonatal Units. CoNS, Coagulase-negative Staphylococci; GBS,
Group B streptococcus.




Candida auris

Request from the European Commission on 4 April 2018
to update the rapid risk assessment published on 19 December 2016.




Figure 1. Geographic distribution of Candida auris cases reported in EU/EEA countries, 2013-2017
(n=620)2[16]
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* The map includes one additional case detected in Austria in January 2018, which is not included in the total for the period
2013-2017. Sporadic cases include one case for Austria, one case for Belgium, two cases for France, seven cases for Germany
and one case for Norway.




Cases and outbreaks of C. auris in EU/EEA Member States

In response to the ECDC C. auris survey, 620 C. auris cases were reported from six EU/ EEA countries for the
2013-2017 period 2013-2017. During this period, cases were reported from Spain (n = 388), the UK (n=221), Germany

(n=7), France (n=2), Belgium (n=1) and Norway (n=1) (Table 1, Figure 1) [16]. Austria detected one case in
January 2018. The majority of cases were reported as colonisation (n =466; 75.2%), while a bloodstream or other
type of infection was reported in 150 (24.2%) cases. For four (0.6%) cases, the colonisation/infection status was
unknown.

620 TTEQITTTCOEIC ATTO

6 XWPEG

Year C. auris Other type of C. | C.auris Cases of unknown | Total
/\Oiuwgn: 150 ( 24.2% ) &mm auris infection colonisation infection/colonisation status
| % n
3

Table 1. Number of Candida auris cases detected in the EU/EEA, 2013-2017 (n=620)?[16]

' n % n % n %
ATTOIKIOUOG 466 (75.2%) BETIE 1 33.3 0 0.0 0 0.0 ' 66.7
2014 0 0.0 1 100.0 0 0.0 0.0 1
2015 6 26.1 11 47.8 6 - 26.1 0.0 23
2016 | 53 18.3 |13 [ 45 223 | 769 | 0.3 - 290
lotTTavia kal H.B. 2017 50 16.5 15 5.0 | 237 | 78.2 0.3 303

2013-2017 110 177 0 65 466 | 752 0.6 620
599/620

All percentages are row percentages. * One additional case was detected in Austria in January 2018 and is not include 'qte
table.
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» 4 embnuiec of C. auris

» MeTaboon eviog TOL I610L VOO OKOUEIOL KAl GE TUNUATA TTOL
6ev HoIpAlovTaV TTPOCWTTIKO

» ErTnpcacav ocLVOAIKA 573 acBeveIC

» [epIMToEIc ava eménuia ato 39 ec 382

» 1 8InpKnoe oxedov 2 xpovia.



ATTOTEAEI KivELVO YIa TOLS aoBeveEIC O VOOOKOWEIQ OTNY EbpTN

AOY@®
» TNG TAONG TNC VA TTOOKAAEI EMISNMIES MNpTN Popd
» TNC avroxng TNG o€ AVTIULKNTIAOIKA avayvepiotnke TO 2009
» (ouvvnBwg Beparreia pe exIVOKAVEIVES
KATTOoIa strains avo kal oTIG 3 TALEIC AVTIULK) 'EXEl TTOOKAAETEI ETTIONUIES O€
» AOOKOAN N TALTOTIOINON TNS EPYACTNPIAKA S NITEIPOLG
> Agv LTTAPXEI EMAYELTTVAON [TAEOV QTTOTEAEI ONUAVTIKO
» KabBuoTepnon TNS avixvevong TNG mapayovra
VOO OKOUEIAK®DV AOIHDEERDY
TovEXIZEl va DITAPYXE! Main conclusions and options for response
quYKn va CID§I’]9£i n Candida auris poses a risk for patients in healthcare facilities across Europe due to its propensity to cause
gvaioclnromoinon yia Tnyv. outbreaks and its antifungal resistance. Difficulties with laboratory identification and lack of awareness of this
C. auris ota £DpGOTI'CI°I°K<':I Candida species may delay early detection increasing the potential for horizontal transmission. C. auris was

first identified in 2009 and within a few years has emerged as a cause of healthcare-associated infections.
Outbreaks have been reported in countries in five continents. The number of reported C. auris cases in
European countries has increased significantly since the last ECDC rapid risk assessment on C. auris in
December 2016. There continues to be a need to raise awareness of C. auris in European healthcare facilities,
so that they may adapt their laboratory testing strategies and implement enhanced infection prevention and
control measures where necessary.

VOO OKOUEIa
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Aiaypappa 8. EpBoAlacTikl KAAUWN Twv gpyalopévwyv Ot voooKoueia kai Kévrpa

Yyeiag TG TPEIG TEAEUTAIEG TTEPIODOUG YypiTrNG (2015-2016, 2016-2017 ko 2017-2018).
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Eppohiaomikfy xaAuyn twv epyalopivwyv ot Noookoptia xai Kévipa Yyeiag ava
uTInpECia.

laTpikn) utmpeocia 40,3%

NoonAeutikr) utmpecia 35,1%

AoITTd EMOTNUOVIKS TTPOCWTTIKG 29,2%
Teywiky uttnpecia 31,7%

Aloknmikr utinpecia 31.2%

EppfoAiaomkn xaAuyn oe Noookoptia ko Kévrpa Yyeiag ava Yyaiovopikn Nepigépeia

Noooxkopctia Kévrpa Yyeiag
in Y.NE 24,7% 33,.3%
2n Y.NE 20,9% 41.5%
3n Y.NE 23,0% 34,5%
4n Y.NE 16,0% 36,4%
Sn Y.NE 15,9% 39,1%
6n Y.NE 27.3% 46,8%
In Y.NE 39,3% 53,7%
Itpatuwnka 34,9%
ISwtika 32,1%
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Resistant (R) isolates proportion =

Resistant (R) e . Resistant (R) isolates
isolates ; proportion (%)

Regio v &
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Austria 1.0
Belgium

Bulgaria 12.4
Croatia

Cyprus 15.5
Czech Republic

Denmark

Estonia

https://ecdc.europa.eu/en/antimicrobial-resistance/surveillance-and-disease-data/data-ecdc
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. EXEeCUutive summary
EU Threats

West Nile virus - Multistate (Europe) - Monitoring season 2018

Opening date: 30 May 2018 Latest update: 7 December 2018

During the West Nile virus transmission season expected to be between June and November 2018, ECDC monitors the
occurrence of West Nile virus infections in EU/EEA Member States and EU neighbouring countries and publishes weekly
epidemiological updates to inform blood safety authorities of areas at NUTS 3 (Nomenclature of Territorial Units for Statistics 3)
or GAUL 2 (Global Administrative Unit Layers 2) level where there is ongoing virus transmission.

= Update of the week

Between 30 November and 6 December 2018, EU Member States reported one human West Nile virus infection by Hungary.
The most recent onset date reported by Hungary was from week 45, 5 to 11 November 2018. Eighteen cases were reported by
EU neighbouring countries, all by Turkey, with the most recent date of onset reported from week 38, 17 to 23 September 2018.
In three areas in Turkey, human cases were reported for the first time. All other human cases were reported from previously
affected areas. Three deaths were reported this week in Turkey (2) and Italy (1).

In the same week, no new outbreaks among equids were reported.

Influenza — Multistate (Europe) — Monitoring season 2018 — 2019

Opening date: 8 October 2018 Latest update: 7 December 2018

Influenza transmission in Europe shows a seasonal pattern, with peak activity during the winter months. So far this season,
influenza viruses have been detected sporadically in specimens from persons with respiratory illness presenting to medical care.
Both influenza A and B type viruses were detected.

=» Update of the week
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Results from the Survey of Antibiotic Resistance (SOAR)
2014-16 in Greece

D. Torumkuney®*, J. Papaparaskevas? and I. Morrissey?

!GlaxoSmithKline, 980 Great West Road, Brentford, Middlesex, TW8 9GS, UK; *National and Kapodistrian University of Athens, Medical
School, Department of Microbiology, Mikras Asias str. 75, 11527, Athens, Greece; *IHMA Europe Sarl, Route de ['lle-au-Bois 1A, 1870
Monthey/VS, Switzerland

JOURNAL , RESEARCH ARTICLE MICROBIOLOGY ., 208047 1671; E-mail: didem.x torumkuney@gsk.com

OF MEDICAL Petridou et al.. Journal of Medical Microbiolegy 2018,67:400-407

MICROBIOLOGY DOl 10.1099/jmm.0.000688 usceptibility in isolates of Streptococcus pneumoniae and Haemophilus

Q MICROBIOLOGY ants with community-acquired respiratory tract infections in Greece.

broth microdilution and susceptibility assessed using CLSI, EUCAST and
D) breakpoints.

M 0 leC u la re pld emio logy Of Bordetella pertUSSIS In G reece, 12 H. influenzae isolates were collected. Overall, 36.4% of S. pneumoniae
JCAST and 88.9% by CLSI intravenous (iv) breakpoints. All were fluoro-

2 0 1 0—2 0 1 5 ttes also susceptible to amoxicillin, amoxicillin/clavulanic acid and cef-

Trimethoprim/sulfamethoxazole, cefuroxime, cefaclor and macrolides

Evangelia Petridou,'t Christel Barker Jensen,’t Athanasios Arvanitidis,”* Maria Giannaki-Psinaki,' Athanasios Michos,* ty of 83.8%, 69.7%, 50.5% and 49.5%, respectively, by CLSI. Generally
o 3 : 7 ver by EUCAST, but the cefaclor difference was much greater. Among

Karen Angeliki Krogfelt” and Randi Fens Petersen ctamase positive. Susceptibility to amoxicillin/clavulanic acid, ceftriax-
i was seen in >95% of isolates by CLSI criteria. Susceptibility to azithro-
j CLSI breakpoints, but clarithromycin susceptibility was lower (61.5%).
Abstract des was seen in <5% of isolates by PK/PD and EUCAST criteria.

xazole was seen in 71.2% of isolates.

Purpose. To determine the predominant strains of Bordetella pertussis in Greece during 2010-2015 ; : '
- Cuntusune. vwinyg w wie tign prevatenc@ of macrolide resistance among S. pneumoniae and the reduced ac-

tivity of clarithromycin against H. influenzae, it appears that these agents are not appropriate as monotherapy
for community-acquired pneumonia in Greece. Amoxicillin/clavulanic acid, on the other hand, maintained excel-
lent in vitro activity and, as opposed to the similarly effective fluoroquinolones, is safe to use in paediatric
patients.
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