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Fig. 1 E. colk percentage of invasive isolates resistant to fluoroquinolones (ciprofloxacin/levofloxacin/oflaxacin), by
country/area, WHO European Region, 2020
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Fig. 2 E. coll: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/ceftriaxone/
ceftazidime), by country/area, WHO European Region, 2020
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Fig. 3E. coli: percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by country/area, WHO
European Region, 2020
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Fig. 4 K. pneumoniae: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/
ceftriaxone/ceftazidime), by country/area, WHO European Region, 2020
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Fig. 5 K. pneumoniae: percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by country/
area, WHO European Region, 2020
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Fig. 6 P. serugino sa: percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem), by
country/area, WHO European Region, 2020
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Fig. 9 S. pneumoniae: percentage of penicillin® non-wild-ty pe® invasive isolates, by country/area, WHO European
Region, 2020
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Fig. 8 S. aureus: percentage of invasive isolates resistant to methicillin (MRSA),* by country/area, WHO European
Region, 2020
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Fig. 10 E. faecium: percentage of invasive isolates resistant to vancomycin, by country/area, WHO European Region,
2020
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Totd number of invasive solat es test ed (n) and percentages of isolates with resistance phenotype (%), by bacterial species and antimicroblal group/agent, 2020 BJ/EEA range,
population-weghted mean andtrend, taly, 2016~ 2020

) 2 @ o EWEEA
Artinlcrod lal grougy agent ’ " " " ::::ﬁ:
welfMed nean*
E. cal Aminapeniciiin (anaxicilin Grplclliniresistana 1M 6.9 Alm (14 75N 8.5 A7 631 A4 645 A s(M1-40.9 -
Tt g eseration cephabsporis (cebotaximefce firlaxonef cot midime) resistan ce M8 BA T 195 %15 W7 WALR NS BT 264 uSBHa4 |
Carb apenem () mip enem e rap en em) re sis tance 6106 .  TMW 1) BAS2 | 04 | TOM Q4 MO0 05 a2(09-18) y i
Aur cquiroore (ciprofiouacinf levofiona inf oflcaacinf resigtana 5950 M33 656 MM O AU 1BAT 046 BB Fé  238(0.0-4R3 |
Anboplyes sid e (pestamiciy setimiciy nbamyci) resistan ce 607% | 150  TOD4 | 184 | BN w0  WIR B UHE US 109055 &
Combined resistance ta thind- pener atian cephalosparing, Audraquinalones and aminagicosides’ ST 129  SA%M N7 BEN M4 UM né U a3 S7014-9.7 4
K.pammanb ¢ Third g erer tion cephalcsporin [cefot ximefce firiaxcref coft 3 idne) resitance 206 558 2546 SA6  SEDD2  SAé T &Y $.6 8400 SA3  My00-7RN -
Carbageren (Inpes en/menpes en) ress tance 100 DA 26D S 5660 268 TIN BS 8B BS  wolo-eed) L
Fluor oguing lone (clproflaxacinflevo Aaxacin/ o xacin) r esi stance 1M1 540 1562 T 552 527 T6M 4.7 3435 524 1.3(00-744) L
Anneghcosde (gertanicinf retinicie tebramycin) resistance 200 31 291 345 563 TO0 Téem W6 B0 N5 2Wi0oed L
G mbin ed resistance 1 third geaeration cepha b spo ries, flso Dy sinolon esand aminapyoo sides' 174 nz 130 ne $S&7 248 | 7560 | 300 78Q %S | 1.0(00-583) -
P aaraghaso Aperaciliin-tazoba ctam resistance 1Wé B3 1% 212 9m Ny Il A1 AT WY BaAaY L
Ceha idive re st ance 1%0 2.0 1m 0.0 v %5 T8 15.0 LB 9.3 6.5 (29-54.3 NI
Carbagerenm (Impes en/menpes em]ress tance 1206 nl 1493 5.6 J0u 158 19 ns 46 55 1aDeas 1L
Fluor oquing ne (ciproflaxacinflevoflaxacin) resistance 1%4 n? 1M a1 M 2y | N AW .7 w1529 | L
Ambogieosi e (peatamicia/setimiciy nbamycin) resistan o 120 L2 198 180  2198) us  I18% n4 L1 L1 94 (00-7.0 "
?&ﬁnﬁgg;azgﬁrg&oﬁw&v piper acilint axobactam, coft axidme, 105 " 1434 112 300 Wi Jan 7 AN "2 .1{08-471) d
Achetobacter spp. Carbagesen (Inpesenime npes em) re st tance Q@ 75 8 A 1N® M2 1M HI M s Iaocoo-sed -
Fluor oguinolone (ciproflaxacinglevo Alaxacin resistance 87 M N T2 | 1% w163 0 815 25 ada | asaoed) | T
Annogycosde (gertanicinf retinicin/ tcbramycin) resistance oM 764 e TR 136 MO0 1637 788 24% 802  Filno-%4 T
G mbive d resistance 2 carbapesems, flionqe mokos es and ambog lycosides' 65 ™ 76) 7.6 135 757 156 765 451 | TA7 I 0.0-551) T
S.omes MRSA' W NS IS 319 AM) A0 9431 NI M) NS BT(A-ARY -
S.pammab e Pericliinrone ldype % 65 522 0.5 T ] 107 ns 5% BA | 5605563 T
Macm M e G2th o mych fcharith mmy iy eryth mmycla) resistan ce i 24 ¥ 7 1 W) 13 ) (3 W 90508 -
Combined perichlin nonwid-type and r esistance to macr ol des’ »1 a4 AR 53 LD a7 939 &7 an 7 20002-15)
E, foxcals High evel pestamice ress tance 141 83 180 459 17 ®BS 13 US Il TA w50erE 0 L
£, foacluw Vancamycin resi st ance M1 14 1009 WA ITY L M 28 M) AME | 216 143(00-%48) | T

WA: notapplcable as detawere not reported for all years, o sigrificant change indats s curce cccwrred durdng the peded, of the nunber of lsolat es wasd 20 In sy your duding the pedod.

ND:no data avalabla

" lowestand highest national resistame pprcentage among mporting EU/EEA countrles (n= 29).

B T and | Indicate st g ntically signific mtly Inceming and decreming trands, respectivey; ¥ indict es a significanttrend in the overall dats, but nat in data that oy induded labar & o les reporting continuouslylor all five ye m 3; - indicates no
sithtically signlk mt rend,

€ The aminogly cos ide group hcludes only gentam lchn and tobvanydnlrom s o orwards .

“ he aminogycoside graup ndudes onlytabramyin from 2030 onwards.

* MESA |5 bas od on o acdllin or cefox itin, but AST results reponted as cloxa cliing, dicloc sciiling, flu lox scillin of methicilin s re s coopted as & marker Tor oo chllin resist ance if exs dlin I not reparted. Dats from nolecdar confimationtests (det et lon
of macAgemne by PCRor apasitive PEP2A agiutionsionted) we gven priaity over phendt ypic AST results

! Pemicillin results are based on penicillin o, If mot & slatie, o millin, For S, m o eum anioe, the tarm penicillinnonwild - ype s used in hisreport, miwdng to S pa @mamvaloe isolates reported by the lor @ labomtordes s susd sptible Incre med
sxposuie () of malstant 00 1o panicillin, s ssumning M IC te banay lpenk ilin sbove these of wld-type lidates & aoé mg/L). The qualitative susceptibility catagories (S/UE) as reponted by the laboratosy are uied, s lnce qua it itat ve susc sptibiling
infarmation s missing for a lage partof the data. Laboratordes mt using BUCAST dirdcd traabpoints inthe pardod 201862018 might define the cut-off values far the susceptibilty categories 4/ far antiy.

Copyright



Copyrights apply

Deaths attributable to antimicrobial resistance every year by 2050

" & Europe '&-
390,000 ‘

North America

317,000
Latin America Africa ] ' Oceani .
392,000 4,150,000
/‘o-

Source: Review on Antimicrobial Resistance 2014




ANTIBIOTICO-RESISTENZA: CAUSE

USO ECCESSIVO
- Per trattare infezioni quando

non e necessario
- Durata a

USO IMPROPRIO
- Ciclo prescritto

non completato
- Uso di antibiotici prescritti ad altri o per altra patologia




RIACUTIZZAZIONE di BPCO

Sintomi cardinali

- Dispnea
- Aumento volume secrezioni

- Au m e nto d e I I a p u r‘u I e n Za Table 2. Pathogens responsible for chronic
obstructive pulmonary disease exacerbations.

La maggior parte
delle riacutizzazioni
(MA NON TUTTE!)
sono correlate a
infezione (70-80%)



ESCREATOCOLTURA

 Pazienti con fattori di rischio per Pseudomonas aeruginosa

recente ospedalizzazione (=2 giorni negli ultimi 90 agiorni)

frequente utilizzo di terapia antibiotica
BPCO severa

isolamento di Pseudomonas aer. in precedente riacutizzazione
nota colonizzazione con Pseudomonas aer.

terapia steroidea sistemica

 Pazienti con fallimento a terapia
* Pazienti ospedalizzati

BIOMARCATORI?



* Esacerbazioni lievi NO
solo 1 dei sintomi cardinali ANTIBIOTICO
* Esacerbazioni moderate/severe Sl
. . o ANTIBIOTICO
almeno 2 dei sintomi cardinali



NO

BPCO
NON COMPLICATA

MACROLIDE

Azitromicina 500 mg/die
Claritromicina 500 mg x 2/die
CEFALOSPORINA 2/~ /3Mgenerazione

Trimethoprim-sulfametossazolo 1 cp x 2/die

(Doxicilina 100 mg x 2 /die)

-eta = 65 anni
-FEV1<50%

Il paziente ha uno o piu fattori di
rischio per un’evoluzione sfavorevole o
di germi MDR?

- > 2 esacerbazioni/anno

- patologia cardiaca

Si

BPCO
COMPLICATA



Risk factors for poor outcomes in patients with acute COPD
exacerbations

B I CO CO M I LI CA I A = Comorbid conditions (especially heart failure or ischemic heart disease)

= Severe underlying COPD (eg, FEV; <50%)

FR per PSEUDOMONAS AERUGINOSA ? - wevs scetmss cor e 52 samomsr e

= Hospitalization for an exacerbation within the past 3 months
= Chronic colonization or previous isolation of Pseudomonas = Receipt of continuous supplemental oxygen

aeruginosa from sputum (particularly in the past 12
months)

= Age =65 years*

= Very severe COPD (FEV; <30% predicted)
= Bronchiectasis on chest imaging
= Broad-spectrum antibioctic use within the past 3 months

= Chronic systemic glucocorticoid use

NO Si

- AMOXICILLINA/ACIDO CLAVULANICO - CIPROFLOXACINA (+/- AMOXICILLINA)
- FQ RESPIRATORIO (levofloxacina, moxifloxacina)



MACROLIDI

- Effetti indesiderati

(Gl, udito, epatotox)

- Allungamento QT

- Resistenze

- Alterazione microbioma

Quale
dosaggio?

Effetto antibiotico

Effetto
antiinflammatorio

Effetto sul biofilm dei
gram-

Terapia a lungo
termine




ANTIBIOTICI INALATORI-1

Elevate concentrazioni all’interno delle vie aeree
Minor rilascio sistemico = {, effetti indesiderati
J, carica batterica

. e . ®
\l/ InﬁammaZIone ..

- Dimensioni del farmaco per |la deposizione all’interno delle piccole
vie aeree 1-6 micrometri

- Muco puo interferire sia con l'uniformita di rilascio sia direttamente
con l'azione

- Preparati per via endovenosa -2 scarsa tolleranza (pH, conservanti)
- Broncospasmo




ANTIBIOTICI INALATORI-2

Uso raccomandato: (5
Bronchiectasici con = 3 rlacutlzza2|on|/anno ,,
Bronchiectasici con infezione cronica da Pseudom
in cui la terapia con macrolide e: inefficace
controindicata

non tollerata
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Colite da Clostridium difficile

tendinite

sacciforme

AA’EI]BISMA ;i '
AOR TICO

fusato

pseudoaneurisma

O;%—L CHINOLONI \/j—&dl\




COVID-19 e BPCO

| pazienti con BPCO che presentano nuovi sintomi
polmonari (febbre o altri sintomi anche lievi) devono
essere sottoposti a tampone per SarsCov2
- | pazienti devono continuare ad assumere 'abituale
terapia respiratoria (orale e inalatoria)
Spike Protein (S) Envelope Protein (E) - Anticorpi monoclonali
- Terapia antivirale precoce

Membrane
Protein (M)

RNA

Nucleocapsid
Protein (N)




> Pz NON ricoverati per COVID: TERAPIA PRECOCE

ANTICORPI MONOCLONALI

Eta>12 anni
Peso corporeo>40 kg
No gravide o in allattamento

Tampone positivo =2 tipizzazione per escludere omicron -

Non serve sierologia
Pz nonin O2%*, con FR (vedi elenco)
Entro 7 giorni

Indice di massa corporea (BMI) > 30

Insufficienza renale cronica, incluse dialisi peritoneale o
emodialisi

Diabete mellito non controllato (HbA1c>9% o 75 mmol/I) o con
complicanze croniche

Immunodeficienza primitiva o secondaria

Eta >65 anni

Malattia cerebrovascolare (inclusa ipertensione con danno
d’organo)

BPCO e/o altra malattia respiratoria cronica ]

Epatopatia cronica
Emoglobinopatie
Patologie del neurosviluppo e patologie neurodegenerative

*se in O2 terapia cronica, aumento del fabbisogno rispetto allo

» Pzricoverati per COVID forma moderata (fabbisogno di O2 a bassi flussi)

- Tampone positivo = necessita di tipizzazione per escludere omicron

- Sierologia negativa

standard abituale

TERAPIA PRECOCE | TERAPIA FORME EFFICACIA SU VOCs
MODERATE (02)

BAM/ETE
BAM: BAMLANIVIMAB
ETE: ETESEVIMAB
CAS:CASIRIVIMAB CAS/IMD
IMD: IMDEVIMAB SOV

SOV: SOTROVIMAB

700/1400 mg ev

600/600 mg ev
500 mg ev

Non indicato No beta, gamma,

omicron
1200/1200/mg/ev No omicron
Non indicato Tutte



TERAPIA ANTIVIRALE: REMDESIVIR (VEKLURY®)

Tampone positivo

Polmonite radiologicamente documentata

Esordio sintomi < 10 giorni

eGFR>30 ml/min

AST<5 volte il limite superiore

NO se 02 ad alti flussi

NO se NIV o ventilazione meccanica

Durata trattamento 5 giorni: 200 mg il giorno 1, 100 mg dal 2 al 5

CORONAVIRUS .
- Richiesta tramite portale AIFA
- E-mail al Servizio di Farmacia per segnalare la richiesta
- Consegna il giorno successivo

Approvato da AIFA anche per terapia precoce
Tampone positivo
NO O2
NO ricoverati per COVID

O B T =

Veklury”®
(remdesivir} for injection
100 mglvial

Single Dorg Viak Cireard
Unuried Peation

Alto rischio di progressione verso malattia grave

Entro 7 giorni

Durata del trattamento 3 giorni (200/100/100)
—> Richiesta tramite portale AIFA

Mush be reoningdsd sngd
Furthr diluted pricy 1o uis.
fod Slraviendud tnfilen.

i GILEAD




TERAPIA ANTIVIRALE: MOLNUPIRAVIR

- Tampone positivo (indipendentemente da varianti)
- Non serve sierologia
- NOO2
- NON ricoverati per COVID
- Alto rischio di progressione verso malattia grave:
* eta non conta piu
* ipertensione da sola non basta piu: serve malattia cardiovascolare GRAVE (SCC, coronaropatia, cardiomiopatia)
* diabete solo se "non compensato"
* IRC ma solo se GFR > 30 (non se dializzato)
* BMI>30
* immunodepressione
» '"patologia oncologica/oncoematologica in fase attiva" (non altrimenti specificato cosa si intenda per "attiva")
+ | broncopneumopatia "severa" (non altrimenti specificata) |
- Entro 5 giorni

- Durata del trattamento 5 giorni
- 4 cpda 200 mg x 2 volte>/die

PAXLOVID,

100my saArs-

- MUTAGENQO: test di gravidanza preliminare e garanzia -
di contraccezione efficace fino a 4 gg dopo l'ultima cp — el
per le donne, fino a 3 mesi per gli uomini
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Our approach to empiric antibacterial treatment of COPD exacerbations in

outpatients*
Moderate to severe COPD exacerbation based on
2 or more of the following symptoms?1
= Increased dyspnea
-1 d & Ivi
= Increased sputum purulence
I
r 1
Yes No
v v
Risk factors for poor outcomes?
= FEV4 <50% predicted ) .
= 2= COPD exacerbations in past 12 months Antibacterial treatment not
SO R indicated unless worsening
= Hospitalization for an exacerbation in ptoms develop despite
past _12 ;onth: appropriate supportive care
- P PP ¥g (eg. increased bronchodilator use,
= Comorbid conditions (especially heart failure, systemic glucocorticoids)
ischemic heart disease)
= Age =65 yearsd
I
T 1
Yes No
¥ ¥
Select one of the following based on
patient char isti local o idemiol
ior antibioti ©8;
Chronic Pseudomonas colonization or o: :::'r':llde (e; ::i:::rr:ycin
isolation of Pseudomonas from darith, yl:ir:)* .
sputum in past 12 months? OR
s d- or third i o
(eg, cefuroxime, cefpodoxime, cefdinir)¥
I
T 1
Yes No
¥ hd
Other risk factors for Pseudomonas infection?
FEV 30% predicted
Treat with ciprofloxacin© ¥ and : ek <. P onl . -
obtain a sputum Gram stain and o e O
lture with ibility testing T = Broad-spectrum antibiotic use within
culture susceptibility ing the past 3 he
= Chronic systemic glucocorticoid use

Yes No

¥ v
Select one of the following based on
patient characteristics, local epidemiology,

. AT':‘“ ':'"u':v'ﬂ‘e‘. o.ne or prior antibiotic exposure© §:
P or +*% and o
obtain a s culture with -o.;moxlcﬂlm -clavulanate

susceptibility testing™
eptibiiby 9 = A respiratory fluoroquinolone
(eg. levefloxacin, moxifloxacin)

¥ v v ¥

Assess for clinical improvement in
48 to 72 hours

Improvement Lack of
l improvement
References:

Obtain sputum Gram stain and 1. Sethi S, Murph

£ ACUE cerbations of chronic b
culture (or evahste rasults, iF available) TR Adibe xaceriabions of chironic

Continue present therapy Reevaluate other aspects of care 2.
Duration of antibiotics is (eg. bronchodilator use, systemic glucocorticoids)

typically 3 to 5 days Consider potential contributing e
. comorbidities and other causes of symptoms
Copyrig (eg, pneumonia, heart failure, pneumcthorax)







