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Evdayyeloka pooxevpota Kal stent

Kevtpikol pAeBLkol kaBetrpec, povipol kabetnpec (port-a-cath, hickman),
KOOETAPEC ALLOKABAPONC, EEWTEPLKEC TIOPOXETEVOELC
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NMoaBoduololoyia Aolpweewv MPocOETIKWY VALKWV

OLTILo OUXVEC AOLUWEELC TToU oXeTL{ovTal e MPOCOETIKA UALKA £lval AoLUwWEELC oo
Staphylococus epidermidis/CNS

o Mo ouxveg: YAkwy apBpomAaotikig, Kevtplkwv dAeBLkwv kabetnpwv
o Avtoxn ota avtipkpoBiaka — oxedov navta MRSE

Small-colony variants (S. epidermidis, S. aureus)
— Mrnopei va avaduBouv und Beparmeia pe yAuKomenTidLa

— AuokoAla otnv Tautonoinon, mMapaUEVOUV o€ KUTTOPO TOU EEVLOTH, Elval Alyotepo
gualoOntTa ota avTLpkpoBLlakad, altia UTtoTPomwY TS AoLUWENC.

Anpoupyia Bloupeviwv
— Avtoyxn/avoxn ota avtipikpofLoakad, Staduyr and Toug LNXAVIOUOUC 0lVOOLOKNG AItOKPLONG

Awatapaxn ovdetepodilwv otav €pBouv og emadn He 1o E€vo owpa, dtatapaxn Hokpodaywy,
HUN-QTTOTEAECUATLKI) POAYOKUTTAPWON

Uckay I. et al., Annals of Internal Medicine 2009
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REVIEW ARTICLE
Foreign body infections due to Staphylococcus epidermidis
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Infectious Diseases, Universiry of Geneva Hospitals and Faculty of Medicine, Geneva, Switzerland, and >Berger Van Berchem
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Key messages

e In biofilms, a 1000-fold increase in minimal
bactericidal Tevels against most antibiotics
except rilampin has been repeatedly ob-
served.

e Rifampin combinations with other antibio-
tics are efficacious against implant-related
infections due to S. epidermidis.
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Interactions between the foreign body reaction and Staphylococcus aureus
biomaterial-associated infection. Winning strategies in the derby on
biomaterial implant surfaces
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Bacterial Biofilm Eradication Agents:
A Current Review
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FIGURE 3 | Quorum sensing illustration. During planktonic cell growth (blue
ovals), the relative amount of autoinducers (red triangles) is proportionally low.
As cells enter a densely populated mode of growth (green ovals) the relative

/ proportion of autoinducers increases.
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; Surface Residing Cells & Cells in Microenvironment

Proposed mechanisms for
biofilm antimicrobial tolerance

Stoodley, P, et al., (2002). Annu. Rev. Microbiol. 56 Front. Chem. 7:824
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Biofilms as Promoters of Bacterial Antibiotic Resistance
and Tolerance

Cristina Uruén "1, Gema Chopo-Escuin !, Jan Tommassen 2, Raiil C. Mainar-Jaime ! and Jesiis Arenas 1*
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2uvNONC KALWVLKN €lKOVA 0€ AOLUWEELC TIPOCOETIKWVY
VALKWV (oXNUaTlopoc Bloupeviwy)

Table 1 Clinical signs of suspected biofilm infections

Proesible biofilm infections Clinical manifestations and paraclinical changes The common pathogens
Endocarditis Patients equipping with or without prosthetic heart valves or pacemaker, who have intermittent 5. aureus, Strepiococcus species, coagulase-
fewer and bacteramia with an identical pathogen and without an obvious focus, but higher  negative staphylococci, Enterococcis species
C-reaction proteins andfor erythrocyte sedimentation rate with or without leukocytosis™ =
P. aeruginasa bicfilm in Fatients with CF or COPD, who have been detected mucoid P. serugingsa in sputum” P. asruginosa
CR/COPD
ntravenous catheter biofilm Patients with central wenous catheter or hemodialysis catheter, who have recurrent Coagulase-negative staphylococci
bacteraemia with an identical pathogen'*®?
Urinary catheter biofilm Patients with urinary catheter, who have recurrent urinary tract infections Gram-negative rods, Candida species,
with the same pathogen'®® Entarococeous species
Hiofim infections of Patients with joint prostheses or orthopedic fixation devices, who have chronic pain 5. aureus, coagulase-negative staphylococci
arthopaedics locally and sign of prostheses loosening ™=
Wound biofilm Patients with chranic wound and recurrent wound infections™ 5. aureus, P. asruginoss

CF, cysfic fibrosis; COPD, chronic obstructive pulmonary diseases.

Wu H. et al., International Journal of Oral Science (2014) 7, 1-7;



KAwikn mepimtwon # 1 (1/4)

Avbpac 56 etwv pe AY kot cuvdpopo Brugada yla tov omnolo tomoBetOnke
arvidwTNC tpo 3eTiag, ELonxOn Aoyw eumMUPETNS cUVOPOUNC.

AvadEpeL OTL 0 TIUPETOC Eekivnoe SUO LEPEC TIPLY TNV ELCAYWYN,
ouvodelovtayv amno piyoc KoL Sev ixe AANQ ECTIOKA CUUTTTWUOTAL.

Aev avadépel mtpoodatec emepPacelg, odovrlatplkoUC XeElpLopouc, AnPn
QVTLULKPOBLaKWYV 1 voonAeia.

Elvoil coTUVOULKOC Kol oTov eAeVUBEPO TOU XPOVO, KATAOKELALEL ELALVAL
OVTLKELEVA KOLL ETILTAQL.



KAwikn mepimtwon # 1 (2/4)

KAwvikd dev €xel 0P n maoyovtog
ZWTIKA Inpeta: ©: 37.8, AN 135/85, od. 80/Aemto, SO2:96% (21%)

2tnv meploxn tou amwvidwtr) ev umtdpxeL epuBpotnta, Stdomaon TG
XELPOUPYLKNG TOUNG, SLoykwon i Beppotnta.

S1S2, puBuikol ywpic puonuata

Xwpic nmapoomAnvopeyalia

Xwplic nepldepko e€avOnua

Aot KAWLIKA e€€taon xwplc maBoAoyLlkd vpApata.
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Moleg Ba NTOV OL EMOUEVECG OOG EVEPYELEG ;;
(ot mapakatw emtAoyec divovral wc agopun yia culntnon)

*  ANYPn atpokaAAlepyELWV

* Apeon &vapén avilUkpoBLaKknS aywyng
— Eupéwg daopatog
— Bavkopukivn + yevtopukivn

* Ynepnyokapdloypadikn eE€taon KopdLAC
—  AlaBwpakiko
— Alowoodayelo

* [lpoypappaTiopocg yla dpeon adaipeon tou anwidlotn




Table 3 Pooled effect estimates for potential risk factors predisposing to CIED infection

Factors Prospective + retrospective studies Prospective studies only
Studies Total Pooled P-value Studies Total Pooled P-value
(n) (n) estimate (n) (n) estimate

Patient-related factors

ESRD* 8 3045 873 (342-2231) 0.00001 NA

History of device infection 4 463  7.84 (194-3160) 0.004 MNA

Féver prior to implantation 3 6652 427 (1.13-1612) 0.03 2 6580 5.34 (1.002-28 43) 0.05

Corticosteroid use 10 3432 344 (1.62-7.32) 0.001 3 1349 210 (0.47-9.32) 0.33

Renal insufficiency® 5 2033 3.02 (1.38-6.64) 0.006 NA

COPD 6 2810 2,95 (1.78-4.90) 000003 2 2393 2.30 (0.97-5.48) 0.06

MNYHA class =2 3 2447 247 (124-491) 0.01 2 2393 2.77 (1.26-6.05) 0.01

Skin disorders 4 6810 246 (1.04-5.80) 0.04 2 6519 2.60 (0.88-7.70) 0.08

Malignancy 6 1555 223 (126-3.95) 0.006 NA

Diabetes mellitus 18 11839 208 (162-267) <0000001 7 9815 1.88 (1.19-2.98) 0.007

Heparin bridging 2 6373 1.87 (1.03-3.41) 0.04 MNA

CHF 6 1277 1.65 (1.14-2.39) 0.008 NA

Oral anticoagulants 9 8527 1.59 (1.01-2.48) 0.04 3 7271 1.18 (0.44-3.11) 0.75
Procedure-related factors

Procedure duration 9 4850 9.89 (052-1925) 0.04 6 4508 13.04 (-0.64to 26.73) 0.06

Haematoma 12 14228 846 (401-1786) <0.000001 & 9715 9.33 (2.84-30.69) 0.0002

Lead repositioning 5 1755 637 (293-1382) 0.000003 4 1659 7.03 (2.49-19.85) 0.0002

Inexperienced operator® 2 1715 2.85 (123-6.58) 0.01 2 1715 2.85(1.23-6.58) 0.01

Temporary pacing 10 10683 231 (136-3.92) 0.002 4 B&B3 3.29 (1.87-5.80) 0.00004

Device replacement/revision/upgrade 26 21214 198 (146-270) 0.00001 8 8793 0.95 (0.49-1.87) 0.89

Generator change 20 12134 174 (122-249) 0.002 6 2139 0.91(0.37-2.22) 0.83

Antibiotic prophylaxis 16 14166 0.32(0.18-055)% 000005 11 10 864  0.29 (0.13-0.63) 0.002
Device-related factors

Epicardial leads 3 623 809 (346-1892) 0.000001 MNA

Abdominal pocket 7 4017 401 248-649) <0.000001 2 2268 5.03 (1.96-12.91) 0.0008

=2 leads 6 1146 202 (1.11-3.69) 0.02 MNA

Dual-chamber device 14 45224 1.45 (1.02-2.05) 0.04 7 12102 1.28(0.73-2.25) 0.38




Evaluation of risk factors for CIED infection

Heart Failure NYHA = 1l

Malignancy
Diabetes mellitus

Reassess indications for primary implantation, reoperation or re-implantation of a new device following lead extraction

Reduce risk by taking action on modifiable risk factors mm’ ‘,,

recommended
oae ] e ==
Postpone el el e R P Evauaie
proedure if Treat any At :—l -‘-: -ut““ -Iuld -n-:‘ need to use
o e =0 s — : Wihines e et st csarial Consider epicondinl pocing, leadiess
&n'
indection o bt wam Mmtngn — velapes : beut P

Figure | A flowchart indicating how device-related infections can be minimized by targeting modifiable risk factors on various levels. Risk factors
ranked in order of strength from top to bottom. CIED, cardiac implantable electronic device; COPD, chronic obstructive pulmonary disease; CRT,
cardiac resynchronization therapy; ICD, implantable cardiac defibrillator; NYHA, New York Heart Association; OAC, oral anticoagulation; w, wesk.

EHRA consensus document, EHJ 2020



Table2 Pathogensisolated in patients undergoing interventions for device infection from three large patient cohorts

in North America, Europe, and Asia

Pathogens

Coagulase-negative Staphylococci
Methicillin-resistant
Methicillin-sensitive
Staphylococcus aureus
Methicillin-sensitive
Methicillin-resistant
Streptococcus spp.
Enterococcus spp.
Vancomycin-sensitive
Vancomycin-resistant
Cutibacterium spp. (previously Propionibacterium spp.)
Corynebacterium
Gram-negative bacteria
Enterobacteriaceae
Mon-fermentative bacilli, incl. Pssudomonas spp.
Anaerobes
Fungi
Mycobacteria

Percentage of isolates
North America'® Europe!” Asia'®
69 45.2
18.8
18.8
138 41
15.8
15.0
25
28
14
25
5
89 61 9.1
3 32
15 59
16
09 1 0.9
02

EHRA consensus document, EHJ 2020



Table5 Recommendations for diagnosis of CIED infections and/or infective endocarditis: the Novel 2019
International CIED Infection Criteria®

Consensus statement Statement class Scientific evidence Reference

‘Definite’ CIED clinical pocket/generator infection = generator pocket shows swelling, erytherna, warmth, pain, and purulent discharge/sinus formation
OR deformation of pocket, adherence, and threatened erosion OR exposed generator or proximal leads.

‘Definite’ CIED/IE = presence of either two major criteria or one major 4 three minor criteria

‘Possible’ CIEDAE = presence of either one major + one minor criteria or three minor criteria

‘Rejected’ CIEDVIE diagnosis = patients who did not meet the aforementioned criteria for [E

Major eriteria ‘ '
E

Microbiology A. Blood cultures positive for typical microorganisms found in CIED infection andfor |E (Coagulase-negative

59

Staphylococei, Stophylococcus aureus)
B. Microorganisms consistent with |E from two separate blood cultures:
a. Viridans streptococdi, Streptococcus gallolyticus (Streptococcus bovis), HACEK group, §. aureus or
b.  Community-acquired enterococci in the absence of a primary focus.
C. Microorganisms consistent with IE from persistently positive blood cultures:
a. 72 positive blood cultures of blood samples drawn =12 h apart; or
b. All of three or a majority of >4 separate cultures of blood (first and last samples drawn >1 hapart); or
c. Single positive blood culture for Coxiella bumetii or phase | IgG antibody titre >1:800

Imaging positive for CIED D. Echocardiogram (including ICE) positive for: Minor criteria 59
infections and/or IE a. CIED infection: ' E
i. Clinical pocket/generator infection
ii. Lead vegetation a. Predisposition such as predisposing heart condition (e.g. new onset tricuspid valve regurgitation) or injection drug use
b. Valve IE b. Fever (temperature >38°C)
i. Vegetations . Vascular phenomena (including those detected only by imaging): major arterial embeoli, septic pulmonary embolisms, infectious (mycotic) aneurysm,

intracranial haemorrhage, conjunctival haemorrhages, and Janeway's lesions
ii. Abscess, pseudoaneurysm, intracardiac fistula;

d. Microbiological evidence: positive blood culture which does not meet a major criterion as noted above or serological evidence of active infection with
ii. Valvular perforation or aneurysm;

organism consistent with |E or pocket culture or leads culture (extracted by non-infected pocket)

iv. New partial dehiscence of prosthetic valve
E. ["FIFDG PET/CT (caution should be taken in case of recent implants) or radiolabelled WBC SPECT/CT de-
tection of abnormal activity at pocket/generator site, along leads or at valve site
F. Definite paravalvular leakage by cardiac CT

EHRA consensus document, EHJ 2020



KAwwkn) niepintwon # 1 (4/4)

Ao Tov epyaotnplako eAeyxo Bpgbnke wbc 13500, N:85%, CRP: 180mg/dlI
(<5mg/dl), TKE 88

MNapBnkav 3 {evyn ALLOKAAALEPYELWV
EyLve évapén avtlukpoBLokng aywyng
‘EyLVE TtpOYPAUMATIONOC Yia Sloloodayelo urtepnxokapdloypadnua



Clinical suspicion of CIED infection - use 2019 International CIED Infection Criteria (Table 5)

Positive blood culture Negative blood culture®

! ! .

Pocket clinically negative,

Pocket clinically positive Pocket clinically negative o
+ + e
TTE +TOE 1.TTE +TOE

2_[**F]FDG PET/CT or WBC SPECT/CT

Optional/Consider: .
(extent disease, Portal of Entry, other source)

1. [**F]FDG PET/CT or WBC SPECT/CT

(extent disease, portal of entry, other source) 3. ICE
;: :'r:n;ing P 4. Imaging for embolic events
+ +
Assess 2019 International CIED Infection Criteria (see Table 5)
Superficial incisional infection Definite CIED infection Possible CIED infection

! !

Refer patient to a center with CIED infection/extraction expertise

! !

- == = ftu
Conservative trestment Removal/Extraction + Antibiotic therapy DSt i:;““,i:u,hm
[see figure 3] (see figure 3) Within 2 weeks

I

Pocket clinically positive

+
TTE+ TOE

Removal f Extraction +

Antibiotic therapy
[see figure 3)

Rejected QED infection

Look for alternative
diagnosis

EHRA consensus document, EHJ 2020



KAwwkn) niepintwon # 1 (4/4)

Metd amo 48 wpecg oL aLUOKAAALEPYELEC avESEL OV 0TAPUAOKKOKO, O
omolo¢ apyotepa tavtonolnOnke w¢ S. aureus (evailoOntog otn
UeOKIAALVN, MSSA)

To TOE avedelée ekPAaotnon otn NAekTpodLo tou Bnuatodotn otn AE
KOLALQL.

‘EyLlve mpoypapLatiopoc yia adaipeon tou Bnpatodotn/amwidioth.




CIED Infection - Therapy

Meets 2019 International CIED Infection Criteria (see Table 5)

Superficial incisional infection Definite CIED infection

Isolated pocket infection

(negative blood culture) Systemic infection

CIED endocarditis with
vegetation on leads and/or
valves + embolism

Without vegetation on leads or
valves + pocket infection

Antibiotic therapy
7 - 10 days

Removal /Extraction
+
Antibiotic therapy
4-6 weeks
+ oral antibiotic therapy FU

If indicated by secondary
infectious focus

Removal /Extraction
Removal /Extraction +

+ Antibiotic therapy

Antibiotic therapy 4 weeks
10-14 days (2 weeks if negative
blood culture)

EHRA consensus document, EHJ 2020



Key messages to prevent, diagnose and treat CIED infections

PREVENT DIAGNOSE TREAT
by minimizing risk factors by using 2019 Intemational CIED Infection
for CIED infection CIED Infection Criteria
Patient-related Procedine-reksied Devige-lead-related
v ¥ v

-
Re-assess indications for primary implantation, reoperation Blood culture, Echocardiography (including ICE), Consider presence of pocket infection,

or re-implantation following lead extraction [*FJFDNG PET/CT ar WBC SPECT/CT vegetation on leads / valves + embolism
L.

* Preprocedural antibiotic prophylaxis as recommended
+ Define strategies to prevent * Definite CIED infection

o podeet hematoma, * Remove [ Extract CIED
o long procedure duration o lIsolated pocket infection |:> *
o redntervention for lead repositioning. o Systemicinfoction = Antibiotic therapy

Postpone procedure if fever o infection

DAC uninterrupted - Antiplatelet d 1w if

ecederegr T prosumeniESSE®+ superficial incisional infection 5> + Antibiotic therapy alone
Lirriit e of p in eperating room

Follow outlined surgical field preparation ftechnigues

Lirmit number of LV lines, replace temporary pacing if possbl

Evaluate nesd o use antibactsrial emslops

Consider apicardial pocing, keatles pacing, subcutansows ICD

EHRA consensus document, EHJ 2020
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KAwikn rteptntwon # 2 (1/3)

Fuvaiko 76 eTwV LE LOTOPLKO VEPpOoALBiaong kol uTtoTpoTiLA{oUucwV
Aolpwéewv oupormolntkov, uTteBANON tpo 6urvou oe tomoBEntnon JJ-
stent otov AE oupntipa Aoyw vdpovedbpwonc.

2ac kaAouv oto TEM omou Sdtakouiocdn mpo piag wpag ALTlWUEVN
gUNUPETNG cLUVOPOUNAC armo 48wpou, alpatoupiloc Ko
aduvapiac/katapfolnc. Avadépel emiong alyog otn AE oodU amnod 24wpovu.

Ao 1o Al avadEpetal emtiong SuoAutidoaLpia Kot pevpatoeldng apBpitida
UTto peBotpetatn (pia popd eBdopadlaiwc).
Elvai cuvtaglovyoc Ki €xeL Tpila ratdia.



KAwikn rteptmtwon # 2 (2/3)

KAwvika €xel 0P n maoyovtoc, epdavilel taxumvola Kal taxukapdia
ZWTIKA Inpeta: ©: 39.3, AN 85/50, od. 120/Aemto, SO2:94% (21%)
S1S2, puBuikol ywpic puonuata

AKPOQON OVATIVEUOTLKOU XWPLC EMUMTPOCOETOUC NXOUC

Giordano (+) AE, kolALld pe nria Staxutn evaoBnoio otnv ev Tw Babel
WnAadnon

Xwpi¢ nratoomAnvoueyaiia

ATO ToV epyaotnplako eAeyxo BpgOnke wbc 26000, N:95%, CRP: 360mg/dI
(<5mg/dl), Cr 2.3mg/dI



KAwikn rteptmtwon # 2 (3/3)

Molec Ba TOV OL EMOUEVEC OOC EVEPYELEC ;;
(ot mapakatw emtAoyec divovral we awopun yia culntnon)

* ANYPn yevikng & KaAALEPYELAC OUPWV
*  ANYPn atpokaAAlepyELWV
* Apeon &vopén avILUKpoBLOKAC aywyng
— Eupéwc daopatog
— 3NSyeviac kepaloomopivn + YEVIAUUKIVN
*  Ymepnyxoypddnuao oupomoLnTIKoU
e Afovikn topoypadia KolAlag
* Adaipeon tou stent




Taéwvounon kota EAU

H ta&vopnon nou mpoteivetat amno tnv Evpwmnaikn Etatpeio OupoAoyiac
Baoiletal oto cvotnua ORENUC

AapBavel urmtoPn tnv KAWVLKN onUeloAoyla, TNV OVATOULKH TIEPLOXA, TO
BaBuo coBapotntag tng Aolpwéng, Twv KATNYOPLWV TTOPOyOVIWwV KvdUvou
Kal TNG StaBeoipotntac KATAAANANG AVTLULKPOBLOKAC OYWYNG:

No known factors

Risk for Recurrent UTI but not for severe disease

Extra-urogenital risk factors for severe outcome

Nephropathic diseases with risk for severe outcome;

Urological risk factors for severe outcome that can be resolved by therapy

o|jc|Z|m| oo

Catheter and the risk factors for severe outcome that cannot be resolved by
therapy

Guidelines on Urological Infections 2021. European Association of Urology



Type Category of risk factor Examples of risk factors

O MNO known/associated RF - Healthy premenopausal women

R Recurrent UTI RF, but no risk of severe outcome | - Sexual behaviour and contraceptive devices
- Hormonal deficiency in post menopause

- Secretory type of certain blood groups

- Controlled diabetes mellitus

E Extra-urogenital BF, with risk of more severe - Pregnancy

outcome - Male gender

- Badly controlled diabetes mellitus
- Relevant immunosuppression”

- Connective tissue diseases”

- Prematurity, new-born

M MNephropathic disease, with risk of more severe - Relevant renal insufficiency”
outcome - Polycystic nephropathy

u Urclogical RF, with risk of more severe outcome, | - Ureteral obstruction (i.e. stone, stricture)
which can be resolved during therapy - Transient short-term urinary tract catheter

- Asymptomatic Bacteriuria®™
- Controlled neurcgenic bladder dysfunction
- Urological surgery

C Permanent urinary Catheter and non-resolvable - Long-term urinary tract catheter treatment
urological RF, with risk of more severe outcome - Non-resolvable urinary obstruction
- Badly controlled neurogenic bladder

BF = nisk factor; * = not well defined; ** = usually in combination with other RF (i.e. pregnancy, urclogical
internvention).

Guidelines on Urological Infections 2021. European Association of Urology



ErtutAeypevn Aolpwén oupomotnTIKoU

Obstruction at any site in the urinary tract

UTIl in males

Foreign body

Pregnancy

Incomplete voiding

Diabetes mellitus

Vesicoureteral reflux

Immunosuppression

Recent history of instrumentation

Healthcare-associated infections

Isolated ESBL-producing organisms

Isolated multi-drug resistant organisms

Guidelines on Urological Infections 2021. European Association of Urology




ErtutAeypevn Aolpwén oupormotnNTLkou

Recommendations

Strength rating

Use the combination of:

e amoxicillin plus an aminoglycoside;

* asecond generation cephalosporin plus an aminoglycoside;

* athird generation cephalosporin intravenously as empirical treatment of complicated
UTI with systemic symptoms.

Strong

Only use ciprofloxacin provided that the local resistance percentages are < 10% when;
e the entire treatment is given orally;

e patients do not require hospitalisation;

e patient has an anaphylaxis for beta-lactam antimicrobials.

Strong

Do not use ciprofloxacin and other fluoroquinolones for the empirical treatment of
complicated UTI in patients from urology departments or when patients have used
fluoroquinolones in the last six months.

Strong

Manage any urological abnormality and/or underlying complicating factors.

Strong

Guidelines on Urological Infections 2021. European Association of Urology




ErtutAeypévn Aoilpwén oupomotnTKoU
& onyn

Summary of evidence LE
Initial high dose empiric antimicrobial therapy, administered within the first hour, should provide broad |2b
antimicrobial coverage against all likely causative pathogens and should be adapted on the basis of
culture results, once available.

Source control interventions should be implemented as soon as possible to control or eliminate 3
diagnosed and/or suspected infectious foci.

Recommendations Strength rating
Perform the quickSOFA score to identify patients with potential sepsis. Strong
Take a urine culture and two sets of blood cultures before starting antimicrobial treatment. | Strong
Administer parenteral high dose broad spectrum antimicrobials within the first hour after Strong
clinical assumption of sepsis.
initi iri imi Strong
Initiate source control including removal of foreign bodies, decompression of obstruction Strong
Land drainage of abscesses in the urinary tract. J
Provide immediate adequate life-support measures. Strong

Guidelines on Urological Infections 2021. European Association of Urology



ErtutAeypevn Aolpwén ovpormotlntikou

& onyn

Antimicrobials Daily dose Duration of therapy
Cefotaxime 2gtid 7-10 days
Ceftazidime 1-2gtid Longer courses are appropriate in patients who have a
Ceftriaxone 1-2gq.d slow clinical response
Cefepime 2gb.id

Piperacillin/tazobactam 45¢gt.id

Ceftolozane/tazobactam 1.5¢gt.id

Ceftazidime/avibactam 2.5¢gtid

Gentamicin® 5 mg/kg q.d

Amikacin* 15 mg/kg g.d

Ertapenem 1gqd

Imipenem/cilastatin 0.5¢gt.id

Meropenem 1gtid

* Not studied as monothe

rapy in urosepsis

b.i.d = twice daily; t.i.d = three times daily; q.d = every day.

Guidelines on Urological Infections 2021. European Association of Urology
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Ffuvaika 81 etwv e eAeVBepo LoTOPLKO UTIEBANON Ttpo 10NUEPOU O OALKNA
apBpomAaotikn) AE woyiov.

Avadepetal OtL N emepPaon ATV aVeTMAEKTN AAAA TNV 5" HETEYXELPNTIKA NUEPQ
napouvciaoce ekpor alpatnpou Kot Alyo BoAepol vypoU Ao TO KATW TPLTNUOPLO TNC
XELPOUPYLKNC TOUNC. Eylvalv cUXVEC AAAAYEC TOU TPAUMATOC AAAA N EKpON UYPOU
ouvexXioTnkKe.

Aev avadeépel embeivwon tou adAyouc oto AE woyio.

Mpo 48wpou napouvoiaoe Rria SEKATLKY TTUPETLKNA Kivnon e Tmax 37.8 Kal orjpepo To
npwi n Beppokpaocia ntav 37.6.

Aev €xel al\epyiec o pappaka kot EAAUBAVE HOVO avTLOTIEPTACLKN aywyn.
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KAwvika dev €xel 0n mAoxovtog

Zwtikd Inueia: ©: 37.5, AN 115/80, od. 68/Aerttd, SO2:99% (21%)
S1S2, puBuikol xwpic duonuata

AKpOOLON AVOTIVEUCTIKOU XWPLC EMUTPOcOETOUC NYXOUC

XELpouvaKn toun AE woxiou napoucsLaZEL HUOALG uTtOoON uouvouevr] epuepomta
OTO KATW TPLTNUOPLO Kal ekpor) oAiyov BoAepou atpatnpol uypou Katd TV
Tileon PETagy TwV POPUATWY.

Xwplc 16laitepo AAyog i MEPLOPLOUO KLVNTIKOTNTAC 0TNV ApBpwon,.
Ao KAWLIKA e€€taon xwplc tdlaitepa evupnpota

ATO ToVv pyaotnpLako eAeyxo Bpednke wbc 8500, N:70%, CRP: 30mg/dlI
(<5mg/dl), TKE 48
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Molec Ba TOV OL EMOUEVEC OOC EVEPYELEC ;;
(ot mapakatw emtAoyec divovral we awopun yia culntnon)

*  ANYPn KAAALEPYELOC ATIO TO UYPO TOU TPAUMATOC
— Me otuleo
— Me oUplyya

*  ANYPn atpokaAAlepyELWV
e Apeon &vopén aviLUKpoBLOKAC aywyng
— Eupéwc daopatog
— 2utpodAoacivn + KAvSapukivn
e Aldvolén XELPOUPYLKAC TOUNC Kol KABapLoUOC
* Adaipeon VALKwV apOpomAACTLKAC




NepunpooBetikec Aotpwéelc apBpwoewv

Ta&wounon

Table 1. Classification of Periprosthetic Joint Infection (PJI) into Acute and Chronic Infection

Type of PJI

Acute PJI

Chronic PJI

Pathogenesis
- Perioperative origin

- Hematogenous origin
Biofilm age (maturity)

Clinical features

Causative microorganism

Surgical treatment

Early postoperative

<4 weeks after surgery

<3 weeks of symptoms

Immature

Acute joint pain, fever, red/swollen joint

High-virulent: Staphylococcus aureus,
gram-negative bacteria (e.qg.
Escherichia coli, Klebsiella spp.,
Pseudomonas aeruginosa)
Débridement & retention of prosthesis
(change of mobile parts)

Delayed postoperative (low-grade)

24 weeks after surgery

>3 weeks of symptoms

Mature

Chronic pain, loosening of the prosthesis,
sinus tract (fistula)

Low-virulent:

Coagulase-negative staphylococci

(e.g. Staphylococcus epidermidis),
Propionibacterium acnes

Complete removal of prosthesis
(exchange in one-, two-, or multiple stages)

Li C et al, Hip Pelvis 30(3): 138-146, 2018



NepunpooBetikec Aotpwéelc apBpwoewv
Oplopot kot Atayvwon

Table 2. Definition of Periprosthetic Joint Infection, if at least one of the following & criteria is fulfilled

Diagnostic test Criteria Sensitivity (%)  Specificity (%)
Clinical features Sinus tract or visible purulence* 20-30 100
Histology in periprosthetic tissue Acute inflammation in periprosthetic tissue' 95-98 95-98
Leukocyte count in synovial fluid® >2,000/L leukocytes or >70% granulocytes 93-96 93-96
Microbiology (culture] Synovial fluid or 60-80 97
Tissue samples® or 70-85 92
Sonication fluid (>50 CFU/mL]" 85-95 95

* Metal-on-metal bearing components can simulate pus, but leukocyte count is usually normal, but metal debris visible.

* Acute inflammation defined as >2 granulocytes per high-power field.

' Leukocyte cutoffs are not interpretable within 6 weeks of surgery, in rheumatic joint disease, periprosthetic fracture or
Luxation. Leukocyte count should be determined within 24 hours; clotted specimens are treated with 10 «L hyaluronidase.

' For highly virulent organisms (e.g., Staphylococcus aureus, Escherichia colil already one positive sample confirms
infection.

" Under antibiotics and for anaerobes, <50 colony-forming unit [CFU}/mL can be significant.

Li C et al, Hip Pelvis 30(3): 138-146, 2018



NepunpooBetikec Aotpwéelc apBpwoewv

Oeparevutikn Npoogyylon

Acute PJI | | ChronicPaI |
No Long-term suppressive antibiotic
Intention to cure? therapy, permanent arthrodesis/
. girdlestone
Yes | Yes
- DTT (if known)?
- Bad bone/soft tissue? Prosthesis exchange
- Instable prosthesis?
-DTT (if known)?
- Bad bone/soft tissue? Yos .
No - Fistula?
- Multiple revisions?
No
Débridement & = Two-stage Three-stage
retention Onedage esclisnge exchange exchange
e P
-DTT (if known)?
- Bad bone/soft
tissue?
No Yes
DTT = difficult-to-treat microorganisms 7
-Rifampin-resistant staphylococci Shortinterval Long interval
-Ciprofloxacin-resistant gram-negative (2-3 weeks) (6-8 weeks)
bacteria | |
-Fungi (Candida) Virimadiah
course?

Type of surgery Intervention  Antibiotics (total 12 wkeks)
Change of mobile
parts 2 wik 10 wk
Retention of fixed { el >
ts A =
componen:
P Exchange of prosthesis
5 Débridement
II 2wk 10 wk \)
™ & i.v. antibiotics without
One-stage exchange L =, 2 g antibiofilm activity
Explantation Implantation
p.0. antibiotics without
Two-stage exchange 2wk | | 1wk 9wk R =) antibiofilm activity
(short interval) >
> ey p.0. antibiotics with
Fplantation Impisnt=tion antibiofilm activity
Two-stage exchange 2 wk 4wk 1wk 5 wk O
b = o % - and reimplantation
(long interval) Nt L v ﬂ H of prosthesis
Exchange of
Explantation spacer |mplantation Exchange
3wk 3wk 1wk 5 wk of prosthesis/spacer
Three-stage exchange o
P = g

Li C et al, Hip Pelvis 30(3): 138-146, 2018




[MPOKANOELC OTNV AVTLUETWTILON AOLUWEE WV
NMPOCOETIKWY UALKWV

Aldkplon armotkiopoU vs Aolpwéng (KALVIKA onpela)
ATtopovwon naboyovwv

— Avenapknc AnPn deiypatog

— EWdkéc ouvOnKeg KAAALEPYELOC, EVNUEPWON EpPyacTnpPiou
Adaipeon n dtatipnon Twv VALKWY
EmtiAoyn avTipkpoBLaknic aywync

— AmnoteAéopata KOAALEPYELWVY

— Apdon o€ LoTo - BloupEvio

— AvtBloypappa propet va pnv eivo dtabéotpo (m.xy CNS)
Aldpkela Beparmeiog — amoduyr UTTOTPOTIWV
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Impact of bacterial biofilm on the treatment of prosthetic joint infections

Cédric Jacqueline* and Jocelyne Caillon

Université de Nantes, Faculté de Médecine, UPRES EA 3826, 1 rue Gaston Veil, Nantes, F-44000 France

Table 1. Major characteristics of antibiotics active against stophylococcal

biafilm
[nhibition of Bactericidal

biofilm formation  Biofilm activity in
Antibiotics {adhesion) penetration biafilm
wmnmin + ++]5.].-' +'|l':|.'|
Limezolid + TR 435
Daptomycin + +4++1 L
Rifamipicin + 618 PRLEL
Maxifloxacin + ++ 44214
Rifampicin + daptormycin + TREE L 4445830
Rifampicin +vancomycin + 441838 441040
Rifampicin +linezolid + 444157 A

Antibiotic treatment of biofilm infections

OANA CIOFU,' ESTRELLA ROJO-MOLINERO.* MARIA . MACIA® and ANTONIO OLIVER?
'Department of Immunology and Microbiology, Faculty of Health and Medical Sciences, Costerton Biofilm

Center, University of Copenhagen, Copenhagen, Denmark; *Servicio de Microbiologia, Hospital Son Espases,
Instituto de Investigacion Sanitaria de Palma (1d1SPa), Palma de Mallorca, Spain

Table 1. Mechanisms of tolerance W antibiotics in biofilms (adapied afier 26)

Antibiotics (Physical) Biofilm Physiological tolerance  Adaptive tolerance
matrix-related Lolcrance {low metabolic activity
and slow growth)
Beta-lactam + Diffuzion partially = Mo activity on + Induction of heta-lactamase that by

impaired {27) hydrolyzing the beta-lactam molbecules
can impair the diffusion in biofilm (6)
Subinhibitory concentrations inducc
alginate genes (29)

Upregulation of efflux pumps as stress
response (300

non-dividing cells (28)

Quinolones

Mo impact (31} = Impaired activity in = Uprcgulation of cfflux pumps as stress
anacrobic conditions response (30
(20, 32) = Uprcgulation of PAIET4-1877 ciflux

pump in combination with rdv (PA14) (33)

Aminoglycosides + Diffusion impaired = Impaired activity on = Uprcgulation of MexXY cfllux pumps (36)
by alginate (34) non-dividing cells (35)  + Subinhibitory concentrations induce
+ cDDMNA creates cation-limited biofilm Formation (37)
conditions and induces = ndwdependent glucan production in the

LPE modification and impaired
uptake of antibiotics (3)

periplasm and sequestration of AG in
this compartment (38)

Upregulation of PATET4-187T cillux
pump in combination with rd'v (33)

Antimicrobial + cDDNA creates cation-limited « Specific: Induction of arw operon and
peplices and other conditions and induces LPS madification
rr!mhmwuclivr: LPE modification and impaired « Mon-specilic: upregulation of ciflux
hiocides uptake of antibiotics (3) pumps (10, 39)
* Uprcgulation of ciflux pumps as stress
response (300
Azthromycin » Upregulation of efflux pump

{mexCI3-oprd) (40)




Alepglvnon KAl AVTIMETWTILON EUTTUPETOVU o€ aoBevn
e €evo owpa — MEVIKEC apXEC

*  AAYn otoplkov
—  enePPACELG, TPAVUHATIOMOL, ETILITAOKEC KATA TNV TOTOOETNON TOU ££VOU CWUATOG,
TPONYOUEVEC AOLLWEELG oTnV 1dLa TtepLloxn 1 o€ AAANEG €0TIEC
e KAwikn e€€taon
— Evbelexng, mMARpng, cuotnuatikn, mepAapBavel OAa ta cuoThpaTa
* Epyaotnplakn dtepevvnon
— WABC (npoocoyxn og aAAayn amno baseline), TKE, CRP, PCT
—  KoAALEpyeleg (apatog x 3, oUpwv, LYPWV/LOTWYV, VALKWV edpooov adalpebolv)
*  AmelKoVIOTIKEG e€eTtaoelg (ECHO, US, CT, PET/CT SCAN, onwvOnpoypadnua)
e  AMOKAELOHOC AAAWV aLTLWY
* NapakoAovBnon (gdv n dtayvwon ivat apdifoAn)
* Evdeielg xelpoupylkng napepfaong — kateuBnvtApLeg odnyleg
*  JTOXEUMEVN aVTLULKpoBLakn aywyn (amatteital cuvABwc pakpd StapkeLa)
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