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S-AUREUS (MRSA)

Penicillinase, an More than 20% of ‘ W s Vancomycin introduced, Cephalothin, first antibiotic
enzyme capable S. aureus hospital SRR oA although rarely used in the cephalosporin class,
of destroying isolates are penicillin- N _' R ’ until the mid-1980s introduced

penicillin, resistant as penicillinase ' &

identified begins to spread _ P C RO “

in bacteria worldwide

Cephalothin
‘ SRE G resistance observed

First therapeutic Streptomycin Tetracycline Methicillin Gentamicin
use of penicillin approved by FDA approved by FDA introduced approved by FDA

. Methicillin-resistant
Penicillin Streptomycin Tetracycline S. aureus (MRSA) Gentamicin
mass-produced resistance observed resistance observed observed resistance observed

Antibiotic class

Antibiotic discovery @ reniciuns @ macroupes @ carBAPENEMS
and resistance timeline TETRACYCLINES  FLUOROQUINOLONES

Date of
resistance
identified

Date of
discovery

Year 'Illlllllllllllllll‘llllllll'lllllllll‘llllllllllllllllll‘llllllll'lllllllllrllll.- . ..lllll
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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« Transfer of r-genes from one bacterium to
another

- Con- - --_";
mon T e -

« Transduction >

- Transformation mssm e e

« Transfer of r-genes between plasmids
within the bacterium

- By transposons
- By Integrons

Dr Karuna Sree p, Dept. Of Pharmacolkogy

ApXIKA n HETAKIiVNON TWV YOVIOiwY avioxng ota TAAopidla YiveETdl HEOW
YEVETIKWY HETADETWY OTOIXEIWV TTOU KaAouvtal tpavoemolovia (transposons) Kdl
IvTteykpovia (Integrons).

[MoAAd yovidla avOeKTIKOTNTAC PTTOpoUV va PETAKIvnBoUuv amo €éva mAdcpiolo ocav
pla oAOKANpn Eexwplotn povada.
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e Yo Eegwe . Ovguin Place . E
199 e +u o Colistin: Old Antibiotic For
1974 SHV-1 E cols Swatzerland
ot Sy k. - Emerging MDR Pathogensj
1984 IMI-) E cloacae Califorsia L y
1988 Metallobetalactanmase P armugmosa Japan
1989 Inhibetor ressstant E cols K poecum France .
Pencillinase S
o R — — Sptia Pseudomonas aeruginosa
1991 OXA-11 = -
OXA-14 P. acrugmoss Tuckey Klebsiella pneumoniae
| 1991 PER-1 P aevugnosa,
Sty Tuskey = ow
1992 MEN.1 E.cob K. pocum France Acinetobacter baumannii
1994 TOHO-1 E cob Japan
1996 PER-2 E cols K puecum Germaary -
S typhsnusuam E. Coll
| 1997 VEB-1 E. col Germany
Enterobacter cloacae
1965 ESBL )
Broad spectrum p — OUt:':::: e
1940 lactamases (TEM-1 in E. coli) 1983 K

Penicillinase
detected in
E. coli

TEM-1

Extended
widespread spectrum B-

lactamases

1950 1960 1970 1980 1990

1941 1964 Early 1980s
Penicillin 1959 Cefalotin use 3rs generation
use p -lactamase resistant ceph. 1985
penicillins: Methicillin
1960s Carbapenem
Broad spectrum/ 1976 (Imipenem)
1928 extended spectrum

B —lactamases
inhibitors

penicillins

Tigecycline

Fleming
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ANTIBIOTIC RESISTANCE

Antibiotic resistance - when bacteria chan
ang cause .fl'!.'l.’j'r)‘ Q .'.,'Fl'

. IS happening
RIGHT NOW, across the world

ge

The full impact is
unknown. There is
ysiem n place

to track antibiotic
resistance globally

GLOBAL A failure to address the problem of

antibiotic resistance could result in:

10m Costing
deaths £66
by 2050 trillion

Human Medicine
Antiblotics

Community Hospitals
-
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\ , . Animal produﬂs

Pets
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Farm
animals

Veterinary Medicine

Antibiotics Agricultural Antibiotics
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Deaths attributable to antimicrobial resistance every year by 2050

Antimicrobial Resistance: e 2 .
A Global Problem* o e ‘

{n:»

Europe
L 1 A 390,000 ¥

North America
317,000

O

X McGowan of al. ANC 1999 Latin America Africa % f ¥ Jceania

392,000 4150,000 =W 22,000

is a free
software developed
by the WHO Source: Review on Antimicrobial Resistance 2014
Collaborating Centre
for Surveillance of
robial
ance for

Emerging resistant pattern of Drug resistance can be

identified early and compared with different locations

|dt_’:'.erl0r‘,"t\!5L‘d £ -
in Hospital

surveillance of
infectious diseases

and antimicrobial - - . .
d! d_;’ it WJOLIa I'rends in proportion of imipenem-resistant Kiebsiclla prevumoniae isolates in
resistance, hospitals in Greece, 2000-.2006
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The World S Blggest Consumers of AntlblOtICS

1ally dose iNtibiotics e In select u 1€

is a free Turkey 42.2

software developed

W |d | by the WHO Greece 158 32.2
Or ' l'. Collaborating Centre

for Surveillance of France i i 30.1
Y Antimicrobial S
Health & : Resistance for italy I 0 |, 256
laboratory-based iy — 23 R
surveillance of spain BRGNS
infectious diseases st
Orgamsatlon and antimicrobial ireland I N | 2 5
resistance. Australia S I :: =
United Kingdom i I ' S
http://www.mednet.gr/iwhonet. ... oo o S -
- —
sweden 30 [N : 0

1. Antibiotic resistance and irrational prescribing in paediatric clinics in Greece., Toska A,
Geitona M, Br J Nurs 2015 Jan 8-21;24(1):28-33. doi: 10.12968/bjon.2015.24.1.28.
http://www.bmj.com/content/355/bmj.i6328/rr-0

Maraki S, Mantadakis E, Mavromanolaki VE, Kofteridis DP, Samonis G. A b5-year
Surveillance Study on Antimicrobial Resistance of Acinetobacter baumannii Clinical
Isolates from a Tertiary Greek Hospital. Infection & Chemotherapy. 2016;48(3):190-198.
doi:10.3947/ic.2016.48.3.190.

W N


http://www.bmj.com/content/355/bmj.i6328/rr-0

Ml Kpo B la K ﬁ AVTOXr’I TetpakukAiveg

A A 10
ANTIBIOTICS USE IN AGRICULTURE HIVOYAIDROOTOES
VARIES GREATLY BY COUNTRY

MOST ANTIBIOTICS USE
IN ANIMALS ARE MEDIZALLY
IMPORTANT FOR HU

OF the 4v antiblotics® that are apgroved for usfd '
he TOA, 3t sew categorised as betmg medicfity lnmgrartamt Tor Raman

A

31

are deemed ‘oetvass
medically important —

https://amr-review.org/infographics.htm

and New Zealand Review on

* Animad biomass etimated Based om number of animals . Antimicrobial
NB: All figires are given in miligram (emg) purchased for every kilogram (hg) of Bvestock Resistance
bormans and not Ing nophores and oligosaccharides
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= [l Eicaywyn naboyovou u.o. oto

e(m VanSm""“

*ATOIKIGHOG: N €yKatdotdon Tou maboyovou H.0. OTOV
LOTO.

*EevIoTNG: KABE 0pYaVvICHOC TTOU (PEPEL 1 TIEPLEXEL EvA AAANO
0OpYAVIoHO, ToV 0Toio utrooTnpidel Kal TPEPEL.
‘DAsypovn: eival To OUVOAO TwV TOMIKWV Kdal
OUCTNHATIKWY HNXAVICHWY TIOU EVEPYOTIOLEL O OPYAVICHOC
avtiOpacTIKA PETA amd TNV £mMOPACN OE AUTOV OlaPOpwV
BAATITIKWY TTAPAYOVIWV.

*Aolpoyovog Auvapn: n tkavotnta mpooBoANg tou Eeviotn.
‘MaboyovikoTnTa: n KAvOTnTta TPOKANong €KANANG
Aoipwénc.

*Tpomol Metadoong: aspoyevwe, otayovidlda, smagpn, ZMN,
VEPO, TPOPLUA.

*Evdo-voookopeiakn Aoipwén

*Aoipwén t™ng Kowvotntacg

*MaBoyovot / Auvntika maboyovol p.o.

o= disease ==i- owpa, o onoioc noAAanAaocialetal,
scence™ g ful} 2 7 s
%ig‘f |o[ KATaoTPEPEI TOUG I0TOUC Kal
a7 medlcal EKONAwVETAl UE PAEYLOV.
MOAYNZH

[Mapouaoia l.o. o€ 10TOUC
TTOU (PUOCIOAOYIKA OEV
UTTApXOUV XwpPIc va
npokaAouvv @Asyuovn!!

Tpotror yeradoong

vt (& o —— b
o &1 -
A/./.".,*-»OO\,L —
8 X \\
f A - '
.1“_ v //'
{ 1) < - = 1 0
e
N W s

1. Apceon yerdadoon
2. Epypeon peradoon
3. Acgpoyevng pyeradoon
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o] e = EYAAAQTOI EENIZTEZ
epidemic Virus == """

ey
I

% diSease ==~

B fection CHAIN OF INFECTION
\or w_’f‘;fmeglc_@ . ‘\_\.f:

MaBoyovol: eEWYEVEIG
*Auvntika maboyovol p.o.: evOoyE

Evioyevig xAwpida(%80)



EmonuioAoyia kKat AolgweElg

. Aoipwén tng Kotvotntag
(community-acquired infections, CAls)

ommunity

o Zoupwva pe touc Greenwood D. kai cuvepyateg (2007),
Cqul'ed w¢ AoIUWEEIC TNC KoIvoTNTac xapaktnpilovtail ol EMIKTNTES
nfection Aowpwésic mou petadidovtal Kal avantuooovial EKTOC
VOOOKOUEIOU, aAAd amaltouv TNV UETAPoOPA ToU acOevoug
OTO VOOOKOUEIO (TT.X. TIVEUUOVIOKOKKIKN TIVEUHOvIa) 1 Tou
guavidovtal KAIVIka evtog 48 wpwv amno tnv €ico0o Tou
e acBevoU¢ oTO VOOOKOUEIO yia omoloOnmote AOyo (. X.
i avepoBAoyid) (Greenwood D. kal ouvepyateg, 2007).

Varicella zoster virus
Cytomegalovirus
Measles virus |

Streptococcus pneurnoniae M :lj or Sites of Commun lt\-\C(l uired
Respiratory Tract Infections (RTIs)

No cause identified /

Other bacteria:
Haemophius influenzae
Staphylococcus aureus
Chlamydia pneumoniae
Chlamydia psittac)
Mycoplasma pneumoniae
Coxiella bumett!
Legionelia pneumophila
Klebsiella pneumoniae
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. Aoipwén tng Kotvotntag
(community-acquired infections, CAls)

ommunity

ired
cqured CAP Pathogens

Table 6. Most common etiologies of community-acquired

pneumonia.
® Haemophilus influenza and Moraxella catarrhalis are Patient type Etiology
often associated with COPD exacerbations and
staphylococcal infection may follow influenza. Outpatient Streptococcus pneumoniae
Mycoplasma pneumoniae
® A'WM"C. dhb‘“c. heart fallure and nmw'hom Haen)o’_ry)hbs influenzae
patients are prone to infection with staphylococcal, -
anaerobic and Gram negative organisms . Chlamydophia pneumoniae
Respiratory viruses®
Inpatient (non-ICU) S. pneumoniae
M. pneumonae
C. pneumoniae
H. nfluenzae
Major Sites of Community-Acquired Legionella species
Respiratory Tract Infections (RT1s) Aspiration
Respiratory viruses®
Inpatient (ICU) S. pneumoniae

Staphylococcus aureus
Legionella species
Gram-negative bacill
H. nfluenzae

LA Mandell, et al. Clin Infect Dis 2007.
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. Aoipwén tng Kotvotntag
(community-acquired infections, CAls)

ommunity

N\
| Legionnaires' Disease Is On The Rise :

cquired

- SRE0H 2000-2015* =
nfection § 18
/
2 1.6 o=t
& 14/ ./
8 12/ /N
Legionnaires' disease 8 - o
8 1.0 Pee””
[T 2 o8- ~
i
Caused by bacteria which Antibiotics g 0.6 | //
therves in warm water Similar %0 2 severe o~
and damp places bke T Muandean = S04nio=.
Inchude fever, chills, ~ ® 02
loss of appetite, — e\ 8 -
R oy '8 o.c, N'n'v 0 © ~ oa. 'o N'(‘)' ["r}
No vaccine is currently 8 8 8 8 8 8 8 8 8 8 § (=) (=] £=3 (=) (=3 (=
available - N N N N AN NN VNN NN N NN oY

Q Year
\ \_ "National Notiabie Diseases Survedlance System J

Prevention
air-conditioning Water supply EWGLI Technical Guidelines for the
systems systems should Investigation, Control and
U be cooled below Prevention of Travel Associated
% phumbing ‘ [ 2GS Legionnaires’ Disease
B Systems
— T . AP
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Nocokopelakn Aoipwén
« (hospital-acquired infections,

, HAI OL , .

Ot Aowpwéeic mou esmpaw{S Tal o€ aocBevelc UETA TtV
£i0000 TOUC OTO VOOOKOLEIO, Ol OTIOIEC EITE gixaV
EKONAwOEI N NTtav o€ padon enwaonc tn otlyun tng
gloaywyrnc.
™ Ot HAIs emtiong givai duvatov va ekonAwbBouv Kat katd
“Las" TNV mapapovn touc acbsvoUc oTo VOOOKOEIO, aAAd Kal

akopun peta tnv €000 Tou¢ amo auTo.

Nosocomial infections: most common sites

Source: Data from CDC, National Nosocomial Infection Surveillance.

Urinary tract
infections

Surgical site

20% = <
infections

Lower respiratory
infections

15% Bacteremia transmitted
primarily by IV
6« catheterizations
o
8% 116 Cutaneous infections

Other
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. Noookopelakn Aoipwén
(hospital-acquired infections,

HOSPITAL

H l(/OHospltal ’ | \\

Ot Aowwéeig mou eymg)wal o€ acbeveic peta v
£i0000 TOUC OTO VOOOKOUEIO, Ol OTOIEC EiTE gixav

EKONAwBOEI N Ntav o€ pdon enwaonc tn otlyun tng
gloaywyrnc.
Ot HAIs gmtioncg eivat ouvatov va ekonAwBouv kai Katd
TNV napapovij Tou¢ acOevouc oTo VOoOKoUEIo, aAAd
Kal akoun peta tnv €000 Toug amo auto.
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Methicillin-resistant
Staphylococcus aureus
(MRSA)

Carbapenem-resistant

Enterobacteriaceae

(CRE)

Multidrug-resistant iy )

Pseudomonas o

aeruginosa e
Pseudomonas ==E25

aeruginosa
Patdogen Crverview

* PReudamanas 2e1uginosa is 3 Common cause of nealthcare. assocaned
e ctions indluding preumarnc, blooditreaminfetisns, vrmasy tiac
nfections, and sw gl site infections.

Pseudomonas serugineta bacteria are the thied most common Case of
healthcare - ass0Ciated (Nfectons aCCoIng 10 a 2053nat0nal prevalence
survey pedormed by COT P, aerugineds are Decoming more resstant to even
antibsotics of kst resort, such as Cardagenens.

Lht Hiami Herald

MiamiHerald com m

. Noookopelakn Aoipwén
(hospital-acquired infections,

TA MO sHMANTIRAIENAO-NOZOKOMEIAKA
NAOOFONA

S. aureus avBeKTIKOG 0T PEOBIKIAAIVN
EvtepoBaktnplakd avOeKTIKA OTIC KapBaTEVEUEC
P. aeruginosa moAU-avOeKTIKN

Enterobacteriaceae spp.

Pathogen Overview
wwss=t e The three most common types of Enterobacteriaceae causing
aorreman healthcare acquired infections include Enterobacter spp. Klebsiella
G nmm spp., and E.coli.
:."'.:::'\ » These bacteria cause pneumonia, urinary tract infections, and

‘dirty  bloodstream infections in patients.

MONEY -« Emerging resistance to carbapenems makes treating these
f==—: resistantinfections very difficult.

. S.aureus cause arange of ilinesses, from skin and wound infections to

pneumonia and bloodstream infections that can cause sepsis and death.
« Staph bacteria, including those resistant to first line therapy,
methicillin-resistant S. aureus(MRSA), are the second most
common causes of healthcare-associated infections according to
a 2021 national prevalence survey performed by CDC

(http://www.cdc.gov/HAl[surveillance/index html)
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. Nocokopelakn Aoipwén
(hospital-acquired infections,
HAls)

EU most prevalent (top 6) pathogens (N = 11649)"

E. COLI17%
Other; 30%
SAUREUS: 13%
ENTEROCOCCUS
. SPP; 10%
KLEDSIELLA SPP; P.AERUGINOSA;
8% CNS; 7% 0%
GR Most prevalent (top 6) pathogens (N = 564)
KLEBSIELLA SPP;
18%
Other; 26%
ACINETOBACTER (KEEATNNO

SPP; 17%
CNS; 5%
KENTPO EAEINXOY &
MNMPOAHYWHI NOIHMATON (KEEANNO)

YNOYPrEIO YIEIAZ
P.AERUGINOSA;
E.COLK; 8% ENTEROCOCCUS 17%
SPP; 9%
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g Nocokopelakn Aoipwén
(hospital-acquired infections,

OSPITAL) ':(/.
!::> Hospital ’

aquired infections

Ot Aowwéeig mou £[JME%)/T(J( o€ aoBeveic peta tnv
£i0000 TOUC OTO VOOOKOUEIO, Ol OTOIEC EiTE gixav

EKONAwBOEI N Ntav o€ pdon enwaonc tn otlyun tng
gloaywyrnc.
Ot HAIs gmtiong €ival duvatov va ekOnAwBouv kail Katd
TNV napapovij Tou¢ acbevouc oTo VOOOKOUEIO, aAAd
Kal akoun Peta tnv €000 Toug amo auto.

Sources of Hospital-Acquired Infections

Contaminated Hospital Environment
Instruments
Fluid
Food
J Air -
Medications
Patient Flora [T]ed|CSClent|St Invasive Devices
Cutanecous Urinary catheters
Gastrointestinal 4 Vascular catheters
Genitourinary Endotracheal tubes

Respiratory Wounds

Endoscopes
Medical Personnel b

-

Colonized
Infected
Transient

Carriers
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iy .,g, & Nocokopelakn Aoipwén
(hospital-acquired infections,

g . HAIs
¥  YIIEINH )8EPIQN

W A (s
i GoOApE
mﬁ“&&'&gﬂiﬁr&g " EINAI O NIO ANAOZ, ®THNOX KAl
et et e, WM ASHE PHrOPOZ TPOMOX NA
% =h MEIQZOYME TIZ ENAO-
o NOXZOKOMEIAKEZ AOIMQZEEIZ!!!!

Your 5 moments for | i BS?\
O

H A ND HYGI E N E

WHO's
hand washing

wilth imeriaced fingers
and Woe versa
protocol
b ! lef) thumd ﬂ Paim 10 pa'm with finger
2 And ice verss @ niledaced
Backs of fingers 10 opposng palms
with fingers interlocked
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: AolpwéEelc mou cuvdEovTal PE TNV
Yyelovouikn Mepi@aAyn
.. (healthcare-associated infections, HCAIs)

°
% Je auth v véa katnyopia mepiAauBdvovtal ot acOeVeic mou
gixav mpoopata snaepn PE To CUCTNUA UYEIOVOUIKNG
nMePiBaAwnc HEow VOONAEUTIKWY I0PULATWY, KAIVIKWY
alpyokabaponc, povaowv Hakpoxpoviac nepibaiync n
voonAeiac o€ VOOOKOUEIO.
Ay cixav gu@aviost Aoipywén kata tnv npwtn gloaywyn

What are HAI HEALTH CARE ASSOCITED INFECTION
healthcare- ‘W

associated  esthae sssocisted intections are

& result of germs entering your body

infections? < ity
1L\ Surgical shte infections
When germs travel along a urisary catheter and whare the sergery took place Wlthln 48 hrs _

came an isfectizn in your Bladder or bidhey Back with infection

. With in 30 days
Blocdutream infections —
When germs eater the blood by way /
j of & Catheter or tube that is placed , i. '
= n your wein o
. Preumcnia HEALTH CARE ASSOCIATED

Infection of Be lungs.

™ RAPIC AFTER 24 hours

e e
S~ o b —
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: AolpwéEelc mou cuvdEovTal PE TNV
Yyelovouikn Mepi@aAyn
.. (healthcare-associated infections, HCAIs)

limination

'S0 L , , ,
AIE % Je autn v vea Katnyopla’ngpmaul?avovral ol ao@svsgg ou
gixav mpoopata snaen PE To cUCTNUA UYEIOVOUIKIC
nMePiBaAwnc HEow VOONAEUTIKWY I0PULATWY, KAIVIKWY
rniee GIHOKABapong, povadwv Hakpoxpoviag nepibaAyng n
Finland (n=413) voonAeiac o€ VOOOKOUEIO.

Cyprus (n=116) . , , , v v
welmdin-39  Agv g1Xav gu@aviosl Aolpwén kata tnv npwtn glocaywyn
Netherlands (n=529) i

Estonia (n=100) HEALTHCARE-ASSOCIATED INFECTIONS ARE A CONCERN IN
Creoce (n-744} ALL COUNTRIES

Spain(n«882)
Luxembourg (n-63)

Portugal (n=670) + 7 to 1 00/0
Belgium (n=336) .

UK (n=2857) D[:[: [:[: Of every 100 hospitalived

patients, 7 in high~income

Malta (n=71) DE[ ][:C and 10 in low and middle

Hungary (n=878) 11 income countries, will acquire

Norway (n=115) ‘ at leant one healthcare . 1 .
Ll in &

Denmnark (n=30) associated infection,

P Aostra (ne210) -
e (=336 A GURETF OF SUDRRIUN- SIS
Latvia (n=336) ) infections in long-term acete care
3 lfbuk;ana (n=1193) settings are caused by
. Slovenia (ne617) antidiotic - resistant bacteria
T Frarxe (n=367)
T (refand (ne801)
P Slovabia (ne1073) 1 in 3 o
I Lithuania (n<B19)
A taly (n=1166) A third of patieats in intemsive
p— Romana (n=471) care units (ICUs) in high-income é ¥
P Geomany (n=280) ceuntries are affected by at least »
e ——— Czech Republic (n=331) healthcare - assaciated infection
T T 3 33
{ cH
0 50 100 Sowrces: W ’ t t t ¥ 1 { Review on
Children in specified chinical setting (%) . 1 ol Noride A y . Antimicrobul
: N Resistance
W P2 atnd inensee Care Paediateic surgery

Neoratal intensive cace T8 Generdl paedatng
Neonatology
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‘e,associated e Aolpwéelg mou cuvoEovTal PE TNV
Yyelovopuikn Mepi@aAyn
(healthcare-associated infections,

HCAI§I)

MOAY-TNMAPAITONTIKH ANANTYZXH

*OlKOVOULKN KPion, HETAVAOTEUTIKO, XAMUNAR UYIELVN

XEPLWV.

Transmission of Healthcare- associat'_qu ~*Kakn Ktlplaki kataotaon twv Oopwv mpwtoBadulag
Infections Kat dsutepoBabdpilag mepibaAync.

*AUEnon Twv avlekTIKWY Baktnpiwyv ota avtiBloTIKA.

*XapnAo6 mocooto epBoAlacpou.

*EAAUTAG EVNUEPWON
*KouAtoupa!!
Healthcare worker Patient to
to patient healthcare worker HCAIls are multi-factorial, which are related to
/ \ healthcare systems and procedures as well as
oo ?1 behavioral practices.

N ﬁ L Effects of the
Patient to patient v economic crisis on
health and

healthcare N Greece
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‘e,associated

Effects of the
econNnomMmic Crisis on
health and
healthcare N Greece

2YNENEIEZ ZTHN MNMEPIOAAWH
Aamaveg ywa tnv Anpoota Yyeia
AvBpwTivo SUVApLKO
Ymnpeoieg Anpootag Yyeiag
Mapoxn papuaKwy
‘Epeuva

e Aolpwéelg mou cuvoEovTal PE TNV

Yyelovopuikn Mepi@aAyn

(healthcare-associated infections,

HCAIs)
2YNENEIEZ ZTHN YTEIA
. Wuxikn Yyela
. AUTOKTOVIEC
. Emodnpieg
. OpB06-AapUYYOAOYIKEC OlATAPAXEC
“.. .ix:l‘.. Health Policy

Review

Effects of the economic crisis on health and healthcare in
Greece in the literature from 2009 to 2013: A systematic
review

Effie Simou*, Eleni Koutsogeorgou

Dvpartment of [ pademiningy ond Bostorsstiy, Naronal Sohoed of Mubiy: Heoth, Alhems, Crovce

@ CromMec
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In 2011 and 2012, ECOC coordinated the first EU-wide point prevalence survey
(PPS) 1o collect data on healthcare-associated infections (MAlS)
and on antimicrobial use in Eseopean hospitals,

Al imant ooy prad b ame U ard ot sed peae m Ae had e devvapad b g
v e 0T AT Searvig Bt Tk it Labpmat bl AT TG Saen

Antimicrobial resistance of microorganisms reported
in healthcare-associated infections (HAIs)

TNELOLTEYR  AcUTE CARE HOSPITALS

MHealthcare-assoclated infections (HAI) are infections patients can get while
receiving medcal treatment in a healthcare faciity, Working toward the elminaticn
of HAls Is a COC prioty. For mare information on HAI prevention progress, visit:

www odc g/l progressregort/index i,
e SURGICAL SITE INFECTIONS
81 In 6 CLABSIs were caused B 1 In 7 55is were caused by
by urgent or serlous antiblotic- urgent or serlous antiblotic-
resistant threats, resistant threats.
CABLIER ASSOCUIED \
URINARY TRACT INFLCTIONS
¥1 In 10 CAUTIS were caused ¥ 9 In 10 patients diagnosed
by urgent or serious antiblotic- with C.difficlle are related
resistant threats, 10 healthcare.

Vitdlsigns
www.cdc.gov/vitalsigns/protect-patients 3
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Aolpwéelg Tou cuvoEovTal PE TNV
Yyeilovopikn MepiOaAyn

(healthcare-associated infections,
LUrAle)

Coagulase-negative Staphylococcus
Staphylococcus aureus
Serratia marcescens

Pseudomonas aeruginosa

Other enterobacteria

Nonfermenting

Klebsiella pneumoniae
Estreplococcus sp
Escherichia coli
Enterococcus sp
Enterobacter sp
Non-albicans Candida

Candida albicans

Acinetobacter baumannii — o4 |

0 59 1 0%
) " ®"Death

® Discharge

15%

20%

Pseudomonas
aeruginosa

Pathogen Overview

* Pseudomonas aeruginosa is a common cause of healthcare-associated
infections including preumonia, bloodstream infections, urinary tract
infections, and surgi al site infections.

Pseudomonas aeruginosa bacteria are the third most common cause of
healthcare -associated infections according to a 2011national prevalence
survey performed by COC. P. aeruginosa are becoming more resistant to even
antibiotics of last resort, such as carbapenems.

25

Acinetobacter spp

Pathogen Overview -s-"a?-n‘ ‘-é—“.‘:/.?

* Acinetobacter is a type of gram:negative bacteria thatis a
cause of pneumonia or bloodstream infections among
aritically ill patients.
« Fewer than 1 of 10 healthcare-associated infections are
caused by Acinetobacter; however, according to a 2011
national prevalence survey performed by COC, many of these
bacteria have become very resistant to antibiotics, Some
strains are resistant to nearly all or all antibiotics,

]
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AIElimination

Aolpwéelg Tou cuvoEovTal PE TNV
Yyeilovopikn MepiOaAyn
(healthcare-associated infections,

E.coli

Pathogen Overview

* E.coli cause pneumonia, urinary tract infections, and
bloodstream infections in hospitalized patients.

Coagulase-negative Staphylococcus
Staphylococcus aureus

Serratia marcescens
Pseudomonas aeruginosa
Other enterobacteria
Nonfermenting
Klebsiella pneumoniae
Estreplococcus sp
Escherichia coli
Enterococcus sp
Enterobacter sp
Non-albicans Candida

Candida albicans

Acinetobacter baumannii _ 64

» E. coli bacteria are the fourth most common cause of healthcare-
associated infections according to a 2011 national prevalence
survey performed by CDC.

*» Carbapenem-Resistant E.coli is a subset of the nightmare
bacteria carbapenem-resistance Enterobacteriaceae (CRE).

Klebsiella spp.

Pathogen Overview

* Klebsiella spp. bacteria cause pneumonia, urinary tract infections,
and bloodstream infections in hospitalized patients, as well as
patients in nursing homes and other healthcare facilities.

® Discharge

/ * Klebsiella spp. bacteria are the third most common cause of
15% 2% healthcare-associated infections according to a 2011 national

3 = prevalence survey performed by CDC. Klebsiella spp. are becoming
more resistant to even antibiotics of last resort, such as

carbapenems.
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Origin of cases of CDI, ECDC HAI-Net CDI surveillance, &&®
Jan-Feb 2016 ' ' Tegde

Origin of CDI Healthcare-associated CDI

3%

1%

®m Healthcare- ® Current hospital

associated
® Other hospital
® Community-
: s LTCF
associated
» Unknown ® Other healthcare fac.
association » Not Specified

CDI present on admission: 37%, of which 26% community-associated

Source: ECDC, 2016 (dala are preliminary).
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/\ EmonpioAoyla

Em-Anpog-Aoyog
4 N quespﬁ
tPIDEMIOLOGY kataotaon

Epidemiology

lep-i-dee-mee-ol-uh-jee]

teraly meaning “the study of what is upon the * [twas in 400 B.C, Hippocrates (A Greek ETIIAHMIA
| pecple’.is derived from Greek epi mearning ‘upon, L physician) used the term "EPIDEMEION" |
! meaning “study, word, discourse’, suggesting thatit &

to describe the disease that visit the

community. Evonpikni
« Described distribution by season, age, KC('l'élG'l'GGr]

climate, body build and habit.

John Snow (1813-1858)

H peAetn tng uong, tng G
KaTaVOIJng, Tng alTlOAOYlag, v Careful mapping of cholera
’ ’ cases in East London during
TOU TPOTIOU LIETAO0ONC, TNG cholera epidemic of 1854
MPGANYNG Kal ToU EAEYXOU (ot b sty

N

l,ll ag VéO'OU ! ! contaminated by sewage
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wosc - ~—— SSRGS

541 4 =—— Plague of Justine ) ) ) '
Epidemics Through Time
1347 A = ['SiackDeath’ (click the title for further details)
1563 4 =—— The Great Plague of London

18162 | —— | SICHOSMIOUSEaI

1918 -4 =—— 1st Influenza Outbreak

1950 - = 2nd Infuenza Outbreak

19705 | =— | 3rd infuenza Cutbreak - [JESEICUBRER -— SRR
weos 4 -— [
1900 |~ (NSRS

2002 4 =-—— | SARS

2004 - =—— HSN1 'Bird FIU'

current -

PREVENTIVES OF

CHOLERA!

Nﬂdby-dudlb!uum ; sion of the 1,000,000 b

BE TEMPERATE IN umunumlm
Jdeoid Raw Vegetables and Unripe Fruil I
Abstain from COLD WATER, when heat-
ed, and above all from Jfrdent Is,
and if habit have rendered them

able, take much less than usaal.

981,899
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Adults and Children Living With HIV/AIDS

—

1980's - R —
(» T P :-"L\..
| - o R ey
o | - o = EASTERN EUROPE and S
S - 700,000 '
~ -
2004 4 -—  HSN1 'Bird Flu NORTH AFRICA '.'nd\‘,;" Y (‘-‘\; EAST ASIA and
o ! MIDDLE EAST ] s R PACIFIC ISLANDS
_ DCARIBBEAN 400,000 g h W\ VA 640,000
_‘»io?,ooo Vo et il [ 573 // '
\
GERMANY ' '
o l KRAINE RUSSIA SOUTH and - W\
I: SOUTHEAST ASIA e By -
AUSTRIA— l IA (AZAKHSTAN 5.8 milkon '
CROATIA—— LGARIA AUSTRALIA and
ITALY % NEW ZEALAND
e l e
cverusl’  [euwar LA X
THAILAND—" -
, —VIETNAM
NIGERIA Lyt
——T—MALAYSIA

Atfantic Indian \ wf | Pacific

Ocean Ocean 49 Ocean

M Countries with outbreaks

Countries with outbreaks including human cases

Range of
frunt bats

SOURCE: FAD OIL WHO

L Savth Bat Asla
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H peA£tn tnc uong, tne st itdabilasend i
Katavoung, tng aitioAoyiag, Host

TOU TPOTIOU ETAO00NC, TNG
MPOANYNC Kal Tou EAEYXOU
piac vooou!!

Environment
people, animals, plants, microbes

Environment Agent
. Biologic
-J F . Temperature, humidity, (bacteria, viruses)
i‘l F o9\ altitude
¥ Chemical
(? oo ,’/ Crowding, housing, (poison, alcohol, smoke)
, o > neighborhood
' > Physical
x m m o, \ Water, milk, food (trauma, radiation, fire)
' Radiation, pollution, noise Nutritional
(lack, excess)
#Eby'-
~.l ™ =
Pathogen 3 - Host

bacterial, viral, fungal, parasite human, animal
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EMAHMIA
ENTOMNIZMENH
EMAHMIA
Z}EISP\?):A";O Ta meplotatika
y Ao(izjw Ff:\] . cuvogovtal HeTalu
, , 0 OVIKA Kd
CUVOEETAl (pavepa rous i-(gvalz -
HE AGAAO KpoUoHa
E P idemic ‘ EI’IIZ—IMIA NANAHMIA
> dn . N Sk ot H cuxvotnta tng
08 o apooIKN augNoN 5 i enc siva
. p; ; NG GLfXVOTn'l'(’JQ ™™g psvdM Kal
Q* ﬁh AOIHWENG OXL o\ veivera mépa amo

amapdaitnTa £viog
OUYKEKPIPEVN
a D‘Q@m L

YEWYPAPLIKNG
MEPLOXNG

Ta €0vika ocuvopa
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TYNOI EMAHMION

EMNIAHMIKH EXAPZH

MeyaAn ocuxvotnta
Mikpn xpovikn mepiodo

Mwa ntnyn

Yoatoyeveic/Tpo@IUOYEVEIG
Znuewakn emonuia

ApIBGS KpOUDLXATUN

30

N

20 -
15
10
5

Obm oios n son oom ofile

2ZNMeEIokn Emonuia

s Eriidnpuikn KapummuAn

1000 1200 M00 1600 1800 20000 2200 00 2:00 400 GO0 8100

ll]n "7 e |

15102007 2902007 12112007 261172007 1022007 24122007 070172008

Huepopnvia

MoAAamAn
EMONMIKN

e€apon
MoAAEG TINYEG
HOAUvVONG
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TYNOI EMAHMION

EMNIAHMIKEZ EXAPZEIZ

ME YMOKEIMENH =
METAAOZH AINO ATOMO o1
YE ATOMO .

. Emonuikn £€apon s
« ApXIKN HOAUVORN TPOWIHO/VEPOD Es

*AgUTEPOYEVNG HOAUVON HE APEON

gmagn 0+

. Apyn @Bivouca mopeia

Disseminated outbreak originating from an index case
with propagated spread

8

=
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Number of cases
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l ubation period
Ml nimum
ubation pertod
e R S III ,,,,,,,,,,, II ,,,,,

g .lell"“h. .,

Point source with index case and limited spread

t
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MEPIOPIZMENH EXAMNAQZH

-AYIHMENH METAAOZH
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TYMNOI ENIAHMIQON
METAAOzH ANO ATOMO Dlsseminatad outbraak originating from an Index case

with propagated spread

2E ATOMO .
. Mapatetapevn mopeia -
« MeyaAuUtepn didpkela/pOivouca =
nopeia e : ! |
. Fewypa@iko UPog Esi— —I‘I> H" - }h
” |l| I (110011 .

Q—..

Days

Continuing Source Outbreak.

N
=]

H emodnuia empevel:
«Aduvapia evtomopou TG
mnyng

«Auénpévo ‘attack rate’
.............................. [ToAAamAol Tpomol Hetadoong
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Number of cases
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TYNOI ENIAHMIQN
AlAKO”TOMENH Intermittent outbreak

. 2nopadika Kpouopata
. Mia i} Kat MOAAEG TNYEG
* MeyaAutepn Slapkela/pBivouca & s

‘-)0 =

S

mopeia o
. Fewypa@Iko eUPoG c 10 1
. Atopo o€ Atopo r I ‘
3 3 '
=
1,|, | ,l,I-ll ..... lIIIIJ - I | | . 1 "l .

o

Ebola outbreaks

Time

AIAKOINMTOMENH

Apxn tng emonpiag
Awakotn tng emonpiag
Emavep@avion Kpouopatwy
Aduvapia ekpilwong tou
altioAoylkou mapayovtd
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EMITHPHIH: emdnpoAoyIKA HEAETN HLAC f . -
vooou w¢ Ouvapikn dwadikacia mou [Datacolecion | e
meplAapBavel tnv olkKoAoyia, TtoVv —[- =
HOAUGCHATIKO mapdyovtd, Ttov KuUplo :

EevioTn, TOUG eVOLAPEOOUG EEVIOTEG, TOUC * A

popeic, TN petadoon tng Aolpweéng, aAAd Interpretation |

Kal TNV éKTach Tne. o /\\\}J

R ﬁb
ém’ ' N, o0
=" EARS-Net §.¢

DISEASE CONTROL & PREVENTION

2YAAOI'H e
AEAOMENQON ANAAYZH KAI
AZIOAOIMHzH TON
% AEAOMENQON

EMIKOINQNIA TQN
EYPHMATQON 2TO
KOINO KAI zE
AHMOZIOYZ OOPEIZ

\ *
\\f\@, World Health

/¥ Organization %, efsa M

European Food Safety Authority
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EMITHPHZH: emonpoAoyiky peAétn piag
vooou w¢ Ouvaplkn otadlkacia mou
mEPIAAUBAVEL TNV OIKOAOYIA, TOV HOAUCHATIKO
mapayovia, tov KUplo eviothn, TOUC
evOlApeocoug EeVIOTEG, TOUC @opeic, TN
petadoon tng Aolpwéng, aAAd Kal Tnv €KTaoh
nG.

\

TA 10 BHMATA THX ENIAHMIKHZ MEAETHZ

1.ErmuBeBaiwon tn¢ olayvwoncg
2.ErmuBeBaiwon tn¢ mapouaoiac emionuiac
3.KaBopiouog tou evdAwtou nAnBucpou

4.Avalntnon mePIOCTATIKWY Kal Kataypapn twyv

XapaktnpIoTIKWV
5.AvaAuon twv ogdouEVwWY

6.0plouo¢ piac unoBeonc Kal otatioTIKOG EAEYXOC
7.AéloAoynon twv nepiBaAAoviikwyv mapayoviwy
8.Mepaitepw UEAETN TOU EUAAWTOU MAnBuUoLOoU

9.Avapopec

Cases

Evaluate information

Y ¥ N

Source? | Transmission?
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EMIAHMIKH ANAAYZX
1.110102 MOAYNOHKE/T1020I

H

2.T10Y BPIZKONTAI TA ATOMA [10Y MOAYNOHKAN
3.1NIOTE 2YNEBH H MOAYNZH. TO NPQTO KPOYZMA!!

4.110102 HTAN O KOINOZ TTAPATONTAZ
5.1102 MOAYNOHKAN
6.TATI MOAYNOHKAN

EPQTHMATOAOTIIA

Questionnaire Design
in an Outbreak Setting

Dr Danilo Lo Fo Wong

World Health
Organlzatlon

Outbreak Detection and Response

ort in cage
p g Confirmation Response

"R A D DS R D P LS
DAY
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Figure 1. Verification process for linking reported cases to the outbreak, Sydney, January 2011

Possible cases identified
by EDs, GPs or nominated
by a case = 154

Possible cases interviewed Not contactable
= 67 (44%) = 87 (56%)

Case details verified Unable to contact or
by clinician verify case details
= 25 cases (16%) = not a case (62 [40%))

Did not eat at the bakery Confirmed ate at the
= not a case (9 [6%]) bakery = 58 cases (38%)

Total bakery-linked cases
identified = 83 (54%)




EmonuioAoyia kKat AolgweElg

EpwTnUaToAOyYIO YIa TPOPIMOYEVEC VOO A

= OVOUATEMOVUHO: & v v v v v e v e et e e o e e ot e nnns s ennens

- HAIKia: :

- ®UAo: ©

- AoBeviic:  Oxi

EAN AZOENHZ! -y

-'Evapén oupntopdrwv: .../ ..../ ... . (nu/via) cpCC d;.jf;’”/analvgig

(wpa)
- MupeTdg (0) Nar - KolAlakog noévog
- Nauria (0 Nar - Aildgppoia Ox1 Nai
- 'EpeTOI )% Nar - Aigoppayikee kevwoelc Oxi Nai
- AIGPKEIQ CUNNTWHATWV:

EpwTnUAatoAoyIo yia TPOQPINOYEVEG VOO HHO

redpa 1 Frevya 2 redpa 3 reopa 4
Hu/via-wpa Hu/via-pa  Hp/via-wpa Hu/via-wpa
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Epidemiol Infact 2018 Jan;145(1):28-35. dot 10.1017/S09502688170026567. Epub 2017 Dec 4.

A severe gastroenteritis outbreak of Salmonella enterica serovar Enteritidis PT8, with PFGE
profile Xbal.0024 and MLVA profile 2-9-7-3-2 following a christening reception, Greece, 2016.

Mandilara G', Vassalos CM?, Chrisostomou A3, Karadimas K', Mathioudaki E®, Georgakopoulou T2, Tsiodras S°, Mellou K3,

Eure Survell, 2017 Jan 26:22(4). pit 30448. dot 10.2807/1560-7917.ES.2017.22.4.30448.

Hepatitis A among refugees, asylum seekers and migrants living in hosting facilities, Greece,
April to December 2016.

Mellou K*. Chrisostomou A', Sideroglou T, Georgakopoutou T', Kuritsi M2, Hadiichristodouloy C2, Tsiodras §'2.
Age group Syria Afghanistan Iraq f
(years) n (rate per 1,000)* | n(rate per 1,000)* n (rate per 1,000)* Aupata
0-4 43 (8.8) 4(2.2) 2 (1.8) TpO(p[IJC(
| 5-9 ] 55 (11.9) 1(0.5) 3(2.5) | ATO”O 68 dto”o
10-14 32 (9.5) 2 (1.2) 5 (4.2)
15-29 22(2.2) 1(0.3) o (0.0)
Total 152 (5.0) 8 (0.5) 9(1.2)

mm Camp A (25 cases)
mmm Camp B (51 cases)
== Camp C (8 cases)
:: s Camp D (33 cases)

Camp E (10 cases)
N Hosting facilities with 2-7 cases each (n=38)

mmm Hosting facilities with only 1 case (n=12)

Number of cases

I T T T T T - ——

Week of symptom onset (2016)



