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Was kommt auf uns Zu—Bakterien, Viren, Pilze und mogliche Therapien

Gunter Weiss e /)
Universitatsklinik fir Innere Medizin 11 L)
Infektiologie, Immunologie, Rheumatologie, Pneumologie

Medizinische Universitat-Landeskrankenhaus, Innsbruck M

Reise nach Indien, dort 3 Tage im KH wegen eines Unfalls; zwei Wochen spater Aufnahme in
Innsbruck bei hohem Fieber, Urosepsis, multiple Abszesse in der Muskulatur

Kultureller Erregernachweis:

Aerobe Kultur Wachstum nachgewiesen
Antibiotikaspiegel nachgewiesen
1. ca_ 10 000 Keime/ml| Klebsiella pneumoniae

Screening auf Hypervirulenz negativ

4MRGN (laut Robert Koch-Institut): multiresistentes gramnegatives
Stabchen mit Resistenz gegen 4 von 4 definierten Antibiotikaklassen
(Acylureidopenicilline, 3./4. Generations-Cephalosporine,
Carbapeneme, Fluorochinolone)

Amikacin
Aminopenicillin

Amoxicillin + Clavulansaure i v
Amoxicillin + Clavulansaure p.o.
Cefiderocol

Cefepim
c

Ceftazidim
Ceftazidim-Avibactam

-

Cefuroxim - Axetil
Ciprofloxacin

Colistin

Ertapenem

Fosfomycin

Mecillinam

Meropenem
Meropenem-Vaborbactam
Imipenem-R
Nitrofurantain
Piperacillin-T )
Trimethoprim + Sulfonamid

A DA A DAD D DDA DA DD DD DDA D

S = sensibel, | = sensibel bei erohter Anibiotika Exposition, R = resistent
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High colonization rates of extended-spectrum
B-lactamase (ESBL)-producing Escherichia coli in
Swiss Travellers to South Asia— a prospective
observational multicentre cohort study looking at

epidemiology, microbiology and risk factors
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Background: International travel contributes to the worldwide spread of multidrug resistant Gram-negative bacteria.
Rates of travel-related faecal colonization with extended-spectrum [3-lactamase (ESBL)-producing Enterobacteriaceae
vary for different destinations. Especially travellers returning from the Indian subcontinent show high colonization rates.
So far, nothing is known about region-specific risk factors for becoming colonized
Methods: An observational prospective multicentre cohort study investigated travellers to South Asia. Before and after
travelling, rectal swabs were screened for third-generation cephalosporin- and carbapenem-resistant Enterobacteriaceae.
Participants completed questionnaires to identify risk factors for becoming colonized. Covariates were assessed
univaviately followed by a multivariate regvessiou
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highest in travellers retuming from India (86.8%;

and eating ice cream and pastry.

the high colonization rates.
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|1ar The acquired colonization rate with ESBL- produung Escherichia coli overall was 69.4% (95% Cl 62.1-75.9%), benng)T
959% Cl 78 5-95.0%) and lowest in travellers returning from Sri Lanka

(34.7%; 95% ClI 22.9-48.7%). Associated risk factors were travel destination, length of stay, visiting friends and relatives,
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Conclusions: High colonization rates with ESBL-producing Enterobacteriaceae were found in travellers returning from
South Asia. Though risk factors were identified, a more co
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Death within one-year posttransplant among multidrug-resistant

colonized solid organ transplant recipients.

Colonized  Non colonized 0dds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Moore 2014 - MRSA 0 28 0 56 Not estimable
Ejtehadi 2021 - VRE 3 51 78 702 6.0% 0.50 [0.15, 1.64] —1
Simkins 2017 - Any MDR 16 28 11 17 5.6% 0.73[0.21, 2.53] —
Kim 2015 - VRE 10 58 13 84 8.1% 1.14 [0.46, 2.80] -
Freire 2017 - CRE 76 182 57 204 13.3% 1.85[1.21, 2.83] =
Desai 2003 - MRSA 1 35 24 122 8.7% 1.87[0.81, 4.34] T
Takemura 2019 - MRSA 3 14 11 92 47% 2.01[0.48, 8.34] e
McFarlane 2021 - VRE 3 45 11 378 5.2% 2.38(0.64, 8.88] P
Freire 2021 - IDJ - CRE 66 257 68 578 13.8% 2.59(1.78,3.78] =
McFarlane 2021 - VRE 4 81 33 1686  6.8% 2.60[0.90, 7.53] |
Kim 2015 - MRSA 4 21 10 121 5.5% 2.61(0.74,9.27] T =
Winstead 2019 - PsA 4 25 1 19 2.2% 3.43(0.35, 33.52] T
Woeste 2005 - MRSA 3 12 4 54 3.7% 4.17[0.79, 21.84] T
McNeil 2006 - VRE 5 22 6 98  5.3% 4.51[1.24, 16.46) —
Banach 2016 - VRE 4 27 ¥ 34 23% 5.74[0.60, 54.73] T =
Mazza 2017 - CRE 6 20 10 290 6.2% 12.00 [3.82, 37.73] —
Lubbert 2014 - CRE 7 9 2 18 2.4% 28.00 [3.26, 240.81] —
Total (95% C) 915 4553 1000% m LS
Total events 225 340 A o

7o 30 CChi2 = _ o 7 ——— i s s |
Heterogeneity: Tau® = 0.21; Chi* = 29.32, df = 15 (P = 0.01); I = 49% o1 01 10 100

Test for overall effect: Z = 4.57 (P < 0.00001)

Non-Colonized Colonized
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AB-Resistenz/Infektionen—One Health
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Carbapenem-resistant Enterobacterales —

third update
3 Februsry 2025
30
Estimated incidence~ of

bloodstream infections with carbapenem n
(n per 100 000 population)
Trend®™

Change (%)<
2019 2023 2019-2023 2019-2023
- Austria 0.20 0.29 - +45.0
Belgium 0.37# 0.47# T +74.1
Bulgaria 2.2a# 7.75# T +246.0
Croatia 12# 4.53 T +277.5
Cyprus 2.61 9.80 T +275.5
Czechia 009~ 0267 T +1889
Denmark 0.07 0.08 - +14.3
Estonia 0.00~ 0.44~ T A
Finland 0.06 0.02 1 -66.7
France 0.22 0.13 (2022) A NA
0.25# - +25.0
21.44 ) T +64.3

d antin with activity against carb

EU/EEA, 2023

" | Newly approved antimicrobials
| | with activity against CRE* 652 808 0.00405
" | Polymyxins** 4113 729 0.02576
| carbapenems*** 11 317 105 0.07031 =
[ 5.8
[ DD — defined daily doses; EFA — European Economic Area; EU — Eurapean Union. <0 |
| 2 Mewty annrvan antimirrohiaic igciydad in the ralnyation for this table e it tam, 13 tam___ 5.3
Sweden [ 0.03 [ 0.12 | T | +300.0
)| EU- | 2.52 | 3.97 | T | +57.5
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Cefepime/Enmetazobactam (EXBLIFEP®)
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Chemical structure of enmetazobactam

Pharmacodynamics I vitro activity against MDR Enterobacterales in the presence of some [-lactamases and ESBL of the following
groups: CTX-M, SHV, TEM, and VEB; no activity against bacteria producing KPC, metallo-P-lactamases or some
oxacillinases

Good activity in animal models of cefepime-resistant, ESBL-producing Enterobacterales infection

Key clinical trials of cefepime/enmetazobactam (Allecra)

Drug(s) Indication Phase  Status Location(s) Identifier
Cefepime/enmetazobactam, Complex urinary tract infec- 3 Completed Global NCTO03687255; ALLIUM;
piperacillin/tazobactam tion (adults) EudraCT2017004868-35
Cefepime/enmetazobactam Complex urinary tract infec- 2 Recruiting Europe NCT05826990
tion (paediatric)
Cefepime/enmetazobactam, Complex urinary tract infec- 2 Completed Europe NCTO03680612; CACTUS
cefepime tion (adults)
Universitatsklinik
fiir Innere Medizin I Innsbruck Pubchem
v Keam SJ, Drugs 2024 NERSITAT

JAMA | Original Investigation
Effect of Cefepime/Enmetazobactam vs Piperacillin/Tazobactam
on Clinical Cure and Microbiological Eradication in Patients

With Complicated Urinary Tract Infection or Acute Pyelonephritis
A Randomized Clinical Trial

Keith 5. Kaye, MD: Adam Belley, PhD:; Philip Barth, PhD; Omar Lahlou, PharmD; Philipp Knechtle, PhD;
Paola Motta, PhD; Patrick Velicitat, MD

Table 1. Dy i and i istics of Patients Who ived at Least 1 Dose of Study Drug (continued)
No_ (%)
Cefepime/ Piperacillin/
enmetazobactam tazobactam
{n = 516} (n = 518)
Presence of concurrent bacteremia 41 (7.9) 30(5.8)
at baseline
Diabetes at baseline 79 (15.3) 78(15.1)
Enternbacterales baseline pathogen, B8 (19.0) BO(17.3)
f-lactam i

Cefepime/Enmetazobactam (EXBLIFEP®): Key

3x2,5g Cef/Enmet vs. 3x4.5 g Pip/Taz for 7 days Points

An IV antibacterial fixed-dose combination of a cephalo-

‘able2. rimary Qutcome, Cinica Cure, and Microbial racicationnthe Primary Anlysi et sporin and an ESBL inhibitor being developed by Alle-
. (%) cra and ADVANZ for the treatment of infections caused
Cefeime] Piperacilin] by MDR Gram-negative bacteria.

Respnseat vt ;Ilz!;:;mmm ;;T'ﬁgm E;;?;ld\ﬁmm.% Received its first approval on 22 February 2024 in the

Day 14 USA.

Overall sucess” mp) 106 (369) N2(1431279) Approved in the USA for use in patients 18 years and

Chnical cwre 319(825) 206(889) 35(-10080) older with cUTI including pyelonephritis and in the EU

- - for use in patients 18 years and older with cUTI includ-
Microbiological eradication 286(829) 216(649) 19.0(123tn25.4)

ing pyelonephritis, HAP including VAP, and bacteracmia
associated with any of these infections. -
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CRAB CRPA CRE
OXA-23, OXA-24/40, OXA58-like ESBLs, MBLs ESBLs, KPC
TEM, SHV, CTX-M, MBLs OXA-48, MBLs

XA Mutetions
in PBP3 Porin deficienc

Fig. 1 | Relevance of resistance determinants. The resistance determinants in
carbapenem-resistant Acinetobacter baumannii (CRAB), carbapenem-resistant
Pseudomonas aeruginosa [CRPA) and carbapenem-resistant Enterobacterales (CRE)

Universitéitsklinik Theuretzbacher et al. Nat Rev Microbiol 2020
fiir Innere Medizin 1T Innsbruck ESENISHE
o  (Infekiiologie, T Jogie, Tropenmedizia, Rh dogie, Poeumolag UNIVERSITAT
Beta-lakt inhibit
Table 3 Activities of f-lactamase inhibitors against various fi-lactamase enzymes
B-lactamase inhibitor
Relebactam Vaborbactam Avibactam Clavulanic acid Sulbactam Tazobactam
Class A
TEM + - - + + +
SHV + - + + + +
CTX-M + + + + + +
KPC + K + - - -
Class B
MBL - - - - - -
Class C
AmpC + + + - +* -
Class D
OXA + -° + - - -
Reference [5] [51 [5.24] [25. 26] [271 [271

— no inhibitory activity, + inhibitory activity, MBL metallo-B-lactamase

“Enterobacteriaceac resist inhibition by sulbactam, although Klebsiella spp.. Salmonella spp.. and Proteus spp. normally do not harbor chro-
mosomal blas e genes

"Limited data available

%‘ Universititsklinik
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Table 2 Novel antimicrobial Ambler class activity

aztreonam

!
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Drug Ambler group A Ambler group B Ambler group C Ambler group D 2019 CLSI Enterobacterales
MIC breakpoint
B-lactam/f-lactamase inhibitor
Ceftazidime-avibactam + + +(OXA-48)
Meropenem-vaborbactam + + 48
Imipenem-relebactam + +
Other novel antimicrobials
Plazomicin + + +
Cefiderocol + + +
Fosfomycin + + +

“Higher than meropenem breakpoint, avoid use in OXA endemic areas

**FDA minimum inhibitory concentration breakpoint

Modifiziert nach Lasko et al. Curr Infect Dis Rep 2020

5‘ Universititsklimk
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Aztreonam/Avibactam (Emblaveo®)
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1.5g Aztreonam und 0.5g Avibactam Uber 3h alle 6 h (Aufsattigung mit 2g AZT/0,67g Avi ?)

Indikation It. Zulassung:

* Komplizierte intraabdominelle Infektionen (clAl)
* Nosokomiale Pneumonien (HAP), einschlieBlich beatmungsassoziierter Pneumonien

(VAP) Komplizierte Harnwegsinfektionen (cUTI), einschlieRlich Pyelonephritis

* Infektionen aufgrund aerober Gram-negativer Erreger bei erwachsenen Patienten mit
begrenzten Behandlungsoptionen indiziert

Spektrum: Gramnegative Erreger (zusatzlich Erfassung der Ambler B Metallobetalaktamaser
nicht: Acinetobacter baumanii, keine GP, keine Anaerobier

Table 4

Antimicrobial susceptibility of carbapenem-resistant Enterobacterales stratified by region (2020-2022).

Antimicrobial agent

% Susceptible per CLSI or FDA criteria (no. of isolates)

W-EU (229) E-EU (377) APAC (148) LATAM (262) All (1016)
Aztreonam-avibactam 100.0° 99.5 99.3° 99.6° 99.6°
Ceftazidime-avibactam 76.9 66.6 39.9 65.1 64.6
Meropenem-vaborbactam 725 46.7 37.8 706 57.4
Imipenem-relebactam 63.8° 43.56 277 62.7 50.7
Levofloxacin 127 53 11.5 145 103
Gentamicin 53.1 0.6 43.9 32.1 417
Amikacin 59.4 27.1 62.8 324 409
Tigecycline 94.8 93.4 953 927 93.8

< % inhibited at =8 mg]L.

® All Enterobacterales species were included in the analysis, but CLSI excludes

Proteus, and Providencia species.

fiir Innere Medizin IT Innsbruck
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Sader et al. Int J Antimicrob Agents 2024
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Emergence of high-level aztreonam-avibactam and cefiderocol
resistance following treatment of an NDM-producing Escherichia coli
bloodstream isolate exhibiting reduced susceptibility to both agents

at baseline

Ghady Haidar'?, Ellen G. Kline!, Georgios D. Kitsios**, Xisohong Wang®>*, Eun Jeong Kwak®, Anthony Newbrough?,
Kelly Friday?, Kailey Hughes Kramer® and Ryan K. Shields () %%+
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Resistenz-Selektion durch Ceftazidim /Avibactam gegeniiber Reserve-AB bei reduzierter
Empfindlichkeiten gegentiber AZT/Avi und Cefiderocol aufgrund einer Mutation im ftsl Gen

(inkl. Auftreten neuer Mutationen)

Wichtig: Molekulare Resistenzanalyse bei MDR (Frihzeitig!!!)

A Universitatsklinik
$l  fiir Innere Medizin II Innsbruck : P .
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§ Cefiderocol-trojan horse (Fetcroia)

hain
ide chain prevents recognition by B-lactamases
enhances stability against B-lactamases (e.g. metallo B-lactamases)
o =3
S~ o 0% —
HaN— | N s N Ny S
N i J Z | !
N | N, N2 N
5 N~ N 0 o +"CHy
0 o * CH -
OH g7 ~g o ) *oo%o
4 Ceftazidime Cefepime
techol moiets
- Additional stability against
p-lactamases
HaN
: )<\ + Binds to free iron

f\wk@
Cefiderocol v\

Siderophore

Fig.2 Cefiderocol structure activity relationships

Zhanel et al. Drugs 2019
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Nosocomial pneumonia Bloodstream infections or Complicated urinary tract Overall
sepsis infections
Cefideracol Best available Cefiderocol Best available Cefiderocol Best available Cefiderocol Best available
(n=45) therapy (n=22)  (n=30) therapy (n=17)  (n=26) therapy (n=10)  (n=101) therapy (n=49)
Day 14 11 (24%; 19 (19%; 6(12%;
12.9-395) Cefiderocol (n=101) Best available Ly S
Day 28 14 (31%; therapy (n=49) 25 (25%; 9(18%;
18-2-46-6) 167-343) 8.8-32.0)
; *
} Endofstudy 10 (42%; Acinetobacter spp 21/42 (50%) 3/17 (18%) 34 (34%; 0 (18%
27.7-57-8) Acinetobacter baumanni 19/39 (49%) 3/17 (18%) 24-6-43-8) 8.8-32:0)
Data are n (%; 95% Cl) by clinical diff | Klebsiella pneumoniae 8/34 (24%) 4/16 (25%) ber of patients in the safety population
whe had the specified dlinical diag Without Acinetobacter spp 6/28 (21%) 4115 (27%)
Table 5: All-cause mortality in Pseudomonas aeruginosa 6/17 (35%) 2/12 (17%)

Interpretation Cefiderocol had similar clinical and microbiological efficacy to best available therapy in this
heterogeneous patient population with infections caused by carbapenem-resistant Gram-negative bacteria.
Numerically more deaths occurred in the cefiderocol group, primarily in the patient subset with Acinetobacter spp
infections. Collectively, the findings from this study support cefiderocol as an option for the treatment of carbapenem-
resistant infections in patients with limited treatment options.

I | |

;;‘ Universitatsklinik Bassetti et al. Lancet ID 2021
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Heteroresistance— increase with exposure to antibiotic and reverses

thereafter
Invitro Antibiotic tolerance R/S culture returns
PhoQ response and bacterial replication to susceptibility

- o
+ Colistin - Colistin
E. cloacae ”
R/S culture @ Tolerant cell
. Susceptible cell
mmune L
(] effectors ..~ Dead cell
Phagocyte Host
infection infection
+ Colistin
Infection PhoQ response Bacterial replication

and host death

Hardt WD. Nat Microbiol 2016

Linked to observations in Acinetobacter infection upon treatment with Cefiderocol?— controversially
discussed (Bassetti et al. Lancet Infect Dis 2001)
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Acinetabacter | Klebsiella | Pseudomonas
A B
Hetero-  Susceptible (S)* % z
resistance  Cephalosporin- HY o o 60
GA,USA  resistant® H . & N
Carbapenem- T ] s
resistant ((R)! T wif 3o 0§l
; i s it
Allcause  APEKS-NPHC  22% [323] | 10% [548] H ii § _i
mortality {ngﬁg[ﬂLE— W) 18 1] ‘5’ n 3 ;w oz
AThese isolales are susceptible to meropenem, cefepime, ceftazidime, and cefiriaxone by clinical antimicrobial susceptibility 5 i
festing, # 0

0
PThese isolates are carbapensm (meropenem) suscepiible but resistant to at least one of the extended spectrum cephalosporins H ¥ ! . f
cefepime, ceflazidime, and cefiriavone by clinical antimicrobial susceptibility testing. ‘ff d? if
CAPEKS-NP inwolved only preumonia patients while CREDIBLE-CR enrolked patients with pneumonia, bloodstream
infections or urinary tract infections.
Supplemental Figure 2. Graphical representaion of the correlation between heteroresistance and all-cause
Table 1. The higher rate ofall-cause mortlity n the CREDIBLE-CR tral versus the APEKS-NP tial mortality i the CREDIBLE: CR tril versus the APEKS-NP trial. The lef avis and lie graphs show the

. L - b i rates and the right axis and columns show the all-cause mortality rate for (A) carbapenem-

correlates with the increased frequency of cefiderocol | i among carbap
elative to carbapenem-susceptible Gram-negative pathogens, Heeroresistance was determined by population susceptible 1solates and the APEKS-NP trial and (B) carbapenem-resistant isolates and the CREDIBLE-CR trial.

Choby et al. Lancet Microbe 2021

Universititsklinik e
1 Innsbruck

ir Innere ! 1Zin
21,.[‘. -ETMEd.z- MEDIZINISCHE
e, T

WA gie, Trop dizin, Rh logie, Py logie) “UNIVERSITAT
DURLOBACTAM IS A DIAZABICYCLOOCTANE
F-LACTAMASE INHIBITOR WITH EROAD-SPECTRUM Xacduro

INHIBITION OF SERINE -LACTAMASES AND PBPs

OXA-24-durlabactam *
OXA-24-avibactam W
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% Tyrin2 &
M@_’ ff\mzzs
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Universitétsklinik Papp-Wallace et al CID 2023
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@ ® Efficacy and safety of sulbactam-durlobactam versus colistin
" forthe treatment of patients with serious infections caused
by Acinetobacter baumannii-calcoaceticus complex:
a multicentre, randomised, active-controlled, phase 3,
non-inferiority clinical trial (ATTACK)

Keith S Kaye, Andrew F Shorr, Richard G Wunderink, Bin Du, Gabrielle E Poirier, Khurram Rana, Alita Miller, Drew Lewis, John O'Donnell, Lan Chen,
Harald Reinhart, Subasree Srinivasan, Robin Isaacs, David Altarac

* Prospektive randomisierte Studie 2019-2021 bei Infektionen
(VAP, Sepsis, cUTI) mit Carbapenem-resistentem A. baumannii

* Vergleich SD (1g/1g) alle 6h versus Colitistin jeweils plus
Imipenem/Cil.

* Studie B: Salvage Therapie bei Colistin- Resistenz

* Qutcome: 28 D Mortalitat

:,‘ Universititsklimk

; fiir Innere Medizin I Innsbruck Kaye KS et al. Lancet ID 2024 AEDE NS CHE
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- : - NRYRRLK K
B
357 — sulbactam-durlobactam
--- Colistin ’.___.I
— 304 28-day ACM hazard ratio0-55 L a4
£, (85%C102710112) i
§ %7 Log-mnkp=00935
£ 50
TE 20
5
E 154
3
El
E 104
=
5
Number at risk 5%
Sulbactam-duriobactam 64 40 [ Risk 8% =R T -1
Colistin 64 = Injury 46 46 44 41
3 Failure
Figure 2: All-cause mortality = 30+ Oioss
2
] 204 ~24% treatment difference;
E p<0.001
B 13%
“ 10
0 T 1
Sulbactam-durlobactam Colistin
(n=01) (n=8E)

Figure 3: Incidence of nephrotoxicity (at any visit after baseline), as
measured by modified RIFLE criteria (part A, safety population)

% Universititsklinik
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Plazomicin vs. Colistin in combination with Meropenem or
Tigecyclin for CR- Enterobacteriaceae infection (BSI or VAP)

A Cumulative Probability of Survival B Increase in Serum Creatinine Concentration
1.0 109 Magnitude of Increase
0.9+ @ 94 M =2.0to<3.0 mg/dl 50.0%
- 0.8 S g{ M=15to<2.0mg/dl
g Plazomicin S 1 21.0 to <1.5 mg/d|
£ 071 £ 7
E = =0.5 to <1.0 mg/dI
n 064 £ 6
s 0.5 . 5
.5+ " Al
g Colistin T
5 044 g 44
3 o
8 034 & 34 16.7%
a 024 Hazard ratio for death: S ] s
: Through day 28, 0.25 (95% CI, 0.05-1.19) g
0.1 Through day 60, 0.47 (95% Cl, 0.19-1.19) 14 2 2
00 T T T T T 1 c
0 10 20 30 40 50 60 Plazomicin Colistin
D: "
s No.of Patients  2/12 8/16
No. at Risk with Increase/
Plazomicin 17 16 16 15 12 11 9 Total No.
Colistin 20 18 16 11 9 8 7 of Patients

McKinell et al. NEJM 2019
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Table 2. Characteristics of novel anti-Gram-negative antimicrobial agents in phase 3 clinical trials.
Drug Stable to Beta-Lactamase Ty, i
Drug Drug Class Bacterial Pectrum — il Potential - Ongoing Trials gy ipcage Comment
KPC MIL AmpC %A TSEL Indications (Phase 3)
i A IV//500/167mg Combination that covers both
Adpeoraml gy (OBt sgainst yes yes yes yes s HAPVAR  NCTOsSo loading dose, serne and MEL
Fribacan Hiproducng B A <UTLBSI 1500/500 mg QDS catbapenemases
Excellent class 4, ant-ESBL
Cefepimel ; GNE, GPB; neffectve against . ‘ (CT06725 /e300 me e
eometabueam BB CRE ot it 0 o yes/no no yes  CUTLHAPVAP  NCTO6725  IV//2g/30mgTDS Pmmlam;mm;pamln
Fenmw ELanl\
imel . (a0 MRS i i 3 N
Celepmel b GPB(oMESALGNB not e e - e - o o— Phase 3study recruifing
zidebactam A baumannii) B B petients
. . Preliminary results from phase
:::1‘”‘: BL/BIT E'PB"“: &m:“ ) GNE, (ot yes yes yes yes yes am NCTO3840148 3UTlshudy: comparable
niborbactam A baumannii) ficacy taMER
Phase 3, preumonia and BSI
Sulbactam/ , § ) Acnetobacter . . , study. Better dinical cure and
dmlobatm LB yes o yes yes yes " NCT03854046 1g/15QDS v ephusonicy e
colistin (preliminary resalts)
Oral//sulopenem
Sulopenem @ - - . o . UTLWUTL  NCTUmsel, m;“.“ﬂf&m 4 Phase 3trialof uncomplicated
P s dAl NCTO3s8576 2 B UT], recruifing patients
500 mg BD;
¥/ /1000 mg OD
cvs(nm\msm
Tebipenem a3 0 o yes no yes m NCTOS789%7  Oral//60mgTDS  Excellent anti-ESBL actvity
Benapenem 5] Like other CPs 0 o yes no yes T NCTOS505653  IV//IMmgOD  Excellent anti-ESBL activity
Abbreviations: AmpC—ch s encoded beta-lactas BD—twice daily; BL—beta-lactam; BLI—beta-lactamase inhibitor; BSI—bloodstream infection; CP—carbapenem;

CR—Carbapenem resistant; CRE—Carbspenent esstant Enterobactriaceae; lAl—complicated ntraabdominal ifections; LTl—complicale uinary tractinectons; ELF—pitheia
hieiln prewmoniae
bactam; MER MBL—metallo-B-lactamases; MDR—Multidrug-resistant; OD—once daily; OXA—oxacillinase; QDS—four times daily;

fin i EBl—Eiended e Bt Latamas GG o e GPB—Cran-posine bcker, HAP—hspilagres peumois KC-

TDS—thrice daily; VAP—ventilator associated preumonia.

M9 Universitatsklinik Karvouniaris et al. Antibiotics 2023
;‘ fiir Innere Medizin IT Innsbruck
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Highly potent quinoxalinediones inhibit a-hemolysin
and ameliorate Staphylococcus aureus lung
infections

S. aureus Hla-induced lung App h: pt gail
injury Hla-induced cytotoxicity
S. aureus R
> e QDS inhibitors » A cellular screen identified QDS, small molecule inhibitors of
" Hia secretion J S. aureus x-hemolysin
3 ® £ « QDS revert the hallmarks of «-hemolysin pathogenicity
- g '%.\Hla L) o » QDS prevent the formation of functional pores by interacting
¥ 7 _heptamer: Activated L] ith se-h lysi
e ’Qﬁu ij macrophage o with «-hemolysin
o h . v_qe.alh'. - ® + The QDS analog HO52 is active in vivo when given
g < . prophylactically or therapeutically
N
o HENE o
o A
Shekhar et al. Cell Host&Microbe 2025

:‘ Universitatsklinik
§
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Assoziation von Pathogenen im Wasser und héheren
Temperaturen

| N

V. parahaemolyiicus Shellfish higher A DePaola et al., 1990; Lhafi &
and V. vulnificus temperatures Kiihne, 2007; Parveen et al.,
2008
Campylobacter, Surface waters Varying associations with B Haley et al., 2009; Martinez-
Salmonella temperature Urtaza, 2008
Vereen Ir et al.,
Vereen et al., 2007
Vibrio spp. Coastal waters Increased levels at higher A Johnson et al., 2012; Louis et al.,

temperatures 2003; Vezzulli, 2012

*Refer to Box | for a description of the levels used to rate the strength of the scientific evidence

% Universititsklinik Hellberg et al. Crit Rev Microbiol 2015
fitr Innere Medizin II Innsbruck MEDIZINISCHE
wa  (Infektiologe, Im logie, Trop dizrin, Rhevmatologie, Pneumologic) LUNIVERSITAT
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Wien Klin Wochenschr. 2016; 128: 141-145.
Published online 2016 Jan 29. dei: 101007/500008-012-0044.y

Necrotizing fasciitis due to Vibrio cholerae non-O1/non-0139 after exposure

to Austrian bathing sites

PMCID: PMC47T1811

PMID: 26825072

Sonja Hirk, MD, Steliana Huhulescu, MD, Eranz Allerberger, MD, MPH,® Saran L epuschitz, BSc, Sonja Rehak,
Sandra Weil, Flisabeth Gschwandiner, MD, Michael Hermann, MD, Stephanie Neuhold, MD, Alexander Zoufaly,
MD, and Alexander Indra, MD

i

Universitatsklinik
fiir Innere Medizin II Innsbruck

Table 1
Table 2
Summarized data of EU bathing waters harboring Fibrio cholerae non-O1/non-0139 1 Austria,
Aupgust 2015
Body of water Bathing site Province V. cholerae non-01/non-0139 Water temperature pH
in MPN/100 ml in °C
Lake Neusiedl Weiden Burgenland > 11,000 249 88
Neusiedl 360 246 87
Breitenbrunn 4.600 244 88
Rust 4.600 255 86
Podersdorf 11.000 238 89
Tlimitz 11,000 249 89
Marbisch 11.000 254 88
Lake Andau  Lake Andau Burgenland 930 255 84
Lake Apetlon Lake Apetlon  Burgenland  2.400 25.0 3.6
Zicksee St. Andrd Burgenland 2,100 213 89
Ausee Blindenmarkt ~ Lower 150 231 84
Austria
Lake Hohenau Lake Hohenan Lower 1.500 242 20
Austria
Lake Langenzersdorf Lower =11.000 246 84
Seeschlacht Austria
Universitatsklinik

fiar Innere Medizin II Innsbruck

Hirk et al. Wi Kli Wo 2016

15.04.2025
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Mycoplasma pneumoniae infection in adult inpatients during
the 2023-24 outbreak in France (MYCADO): a national,
retrospective, observational study

Ariane Gavaud, hi b, Khati, ; Sophie Leautez-Nainville, Gwenael Le Moal, Frangors Goetwinger,

David Luque Paz, gé i, Vltlnr’ﬁ‘!rﬁsa i Blondef, Charles Declerck, Sandrine Gazaiges, Sophie Blanchi, Paul Loubet,
‘Matocha Menar T L PR
Flovence Tibag Total (n=1308)  Severity of infection
Sewere outcome  No severe
[n=424) outcome n=885)
Age, years 43(31-63) 46 (32-65) 42 (31-61)
Sex
Male FIB(549%)  2S4(599%) 464 (524%)
Fernale 591 (45:1%) 170 {40:1%) 471 {476%)
Respiratory disesies
COPD or emphysema 90 (6:9%) 29(92%) S1(58%)
Asthma 141 (10-B%) 49 (11.6%) 92 (104%)
Chronic interstitial preumania 12 (09%) 4(09%) 8{09%)
Any kind of chrenie respiratary faiure™ 288 (220%) 113 (26.7%) 175 {19-8%)
Symptems before and at hospital admission
Fever 1023 [782%) 322 (759%) 701 (792%)
Fatigue 550 [42-0%) 173 (40-8%) 377 (42-6%)
Headache 111 (161%) 48(113%) 163 (184%)
Confusion or alterd level of consci 52 (40%) 26 (51%) 26 (2:9%)
Cough 1008 (B3.9%)  336(793%) 762 (86-1%)
Dysprioea 948 (724%) 356 (B4.0%) 502 (66-9%)
Expectorations 473 36-1%) 156 (36-8%) 317 (358%)
Rhinitis, pharyngitis, tonsillitis, or atitis 202 (15-4%) 53(125%) 149 (16-8%)
Diarrhosa 138 (105%) 50(11-8%) BB(9-9%)
Universititsklinik ‘
%‘ flr Innere Medizinll lnnsbruck Gavoud et al. Lancet ID 2025
na MEDIZINISCHE
UNIVERSITAT
TNGRRICE

Total (n=1304)  Severity of infection ‘

e eubrowrss e snne

Finvirs 2 Pudmanary voeave and (T ecane

F
.
6 a o
%‘ Universititsklinik

fiir Innere Medizin II Innsbruck
Bl Jur tonere Meduzm 1l Tonsbrue L . Gavoud et al. Lancet ID 2025
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31,7% ICU admission

204
Al
L LI D b e e
231211109 8 7 6 543211234567 89101123 .
ot b 2.1% lethalithy
B Hospital admission

Firtcantact |

- ses ssse sss s sss  sss
Iniiationch
e _-—----- ssesss  se =

Initiation af an |

agairet i preumarioe |

siisnsard | —[ [ ————eo0s00000 o o

somseros |—{JIII——— v v o o

e e e

H 10 20 3 4a
Days from orset of symptams.
Universitatsklinik
fiir Innere Medizin Il Innsbruck Gavoud et al. Lancet ID 2025
e s T s s ' R
L VERSITA

INNSRRUCK

@ @ Circulation of avian Chlamydia abortus in the Netherlands
and community-acquired pneumonia: an outbreak
investigation and retrospective cohort study

Gert Doarmenbal, Miriam Maas, Pieter jacobs, Ingrid Keur, Frederika Dijkstra, Daphne Reukers,
gen Mages, Joan Totté, Saara Vainio, Maarten Bangaerts, Edou Heddema

Findings An avian C abortus strain caused a cluster of respiratory illness in four family members. Three patients were
hospitalised with community-acquired pneumoniz, one of whom was admited to the intensive care unit. The faeces
of wild birds were considered a probable source for the index infection. Fot two family members, human-o-human
transtission was a plausible route. Ten historical cases could be identified with avian C abortus with the same ompd
genolype. Al patients had been admited to hospital, at least five deseloped preumonis, and one died.

Interpretation This cluster supporls thal avian C aborlus strains can cause human infections and underlines that
human-lo-human transmission should be considered when tracing the source of such infections.

Implications of all the available evidence

Our findings underscore the zoonotic potential of avian
Cabortus to cause community-acquired pneumonia in humans.
Human-to-human transmission should be considered when
investigating potential sources of this particular avian C abortus
strain. We show the need for a multidisciplinary approach,
which was indispensable in the detection of avian C abortus asa
causative agent of human pneumonia and the subsequent

e source investigation reported here. Future studies will need a
Universititsklinik Raven et al. Lancet ID 2025 @
fiir Innere Medizin Il Innsbruck MEDIZINISCHE

wa  (Infektialogie, T Jogie, Trop dizin, Rh Jogie. P logh UNIVERSITAT
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How Infected Backyard Poultry Could Spread Bird Flu to People

Human Infections with Bird Flu Viruses Rare But Possible

1Direct Contact 2 Contaminated Surfaces
" Healthy looking

Toiching s birds can stil
mummg the spread bird filu
< -eyes,

Infection can occur without touching pouttry.

3 Bird Flu Virus in the Air (|n Droplets or Dust) Virus enters

Flapping wings Scratching Shaking head

/ ‘CDC Heskhand romanServices
= i R —
e

%‘ Universititsklinik

fiir [nnea'e \u[edizm H ]nnsbruck MEDIZINISCHE
ITofaletinl 1 »h docie P boe UNIVERSITAT
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Case Fatality Proportion According to Clade or Subclade and Median Time from Onset of Iliness

to Hospitalization or Death in Patients with Confirmed Influenza A (H5N1) lliness

Table 1. Case Fatality Proportion According to Clade or Subclade and Median Time from Onset of Iliness
to Hospitalization or Death in Patients with Confirmed Infmm) lliness.
Predominant
Clade or Case Fatality Onset of lllness Onset of lliness
Country Subclade* Proportion to Hospitalization to Death
no. of patients/ no. of no. of
total no. (%) days patients days patients
Cambodia, Thailand, Vietnam 1 66/123 (54) 4 109 9 65
Indonesia 2.1 76/96 (79) 5 64 9 72
Azerbaijan, Djibouti, Egypt, Irag, 22 26/59 (44) 3 36 9 24
Nigeria, Turkey
China, Laos 23 17/26 (65) 5 16 10 17

verified by individual patient data. Few sequences are a\ailable for humgn isolates in the publlc database for some

countries. Multiple clades and subclades have circulated\in China in pgultry. The numbers of patients for whom data

A teffen and Dr. Julia Fitzner, WHO, Geneva.

1 Among 61 patients with documented clade 1 infection, the C lity proportion was 75%; the median time from the
onset of illness to hospitalization was 5 days in 48 patients, and the median time from the onset of iliness to death was
9 days in 46 patients.

. N Engl J Med 2008;358:261-273
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New outbreaks of H5N1

Americas: HS, HSN1

:

Event started during report period, outbreak on-going
e Event started during report period, outbreak closed
Event started before report period, outbreak on-going
Event started before report period, outbreak closed

Figure 4. Distribution of HPAI new outbreaks in non-poultry animals, and corresponding subtypes

8¢ Universititsklinik WHO Avian influenza report, 10.6.2023
[ZINISCHE
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Confirmed cases of H5N1 in Diary herds in US (May 2024)

e \ v/
So far 4 human cases with transmission from cows (June 2024)
Sept 2024: One confirmed H5N1 case with no exposure to poultry or cows

Ubertragung tiber Milch méglich, Katzen als Zwischenwirte

~ —— s Ay -
1 ~— \ L
o 1) LA \) S
FL
~ 5 Q\
D
Universititskdinik Ly H et al. Virulence 2024
fiir Innere Medizin II Innsbruck MEDIZINISCHE
wa  (Infektiologie, Tn Jogie, Trop dizin, Rh logie, P logi UNIVERSITAT
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Cat, Tiger H7N7, H4NS, H3N2

_'\, -H‘h

H7N7, H4NS
L e
H5N1 H9N2
H7N7T

’” H10N4
|m;-iq- 1
ﬁfﬁ" Native Ho-t

Wild water fowl
Duck, etc

- ~~_
H1415;N1-9
HIN1, Hznz\ L

H3N2 ﬂ 1N1 H1N2,
H5N1, HONZ, H3N2, H4NG
H7N? — H5N1

H3N2, H13N9

| F. Y

Ormmnrntiooe SDmdine

Human case of H5N1 transmitted
from cattle

Stamm—hohe Ahnlichkeit mit HSN1 Impfstamm

Universititablini . @
fiir Innere Medizip 1 lnnsbll'i..lck Uyeki et al. NEJM 2024
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Circa 10.000 Viren sind potentiell humanpathogen, der GroRteil
zirkuliert in wilden Tieren— durch Klimadanderungen und
Bevélkerungsausbreitung kommt es zu vermehrten Ubertragung
solchen Viren auf den Menschen (spillover)

1,400
£ 1,200
% | 11,000
E’ 800
] 600
<
% | 400
o
£ |+200
0
The projected number of novel viral sharing events among mammal species in 2070 based on
geographical range shifts of the 3139 host species from changes in climate and land use
Universitétsklinik Carlson CC et al. Nature 2022 @
fiir Innere Medizin Il Innsbruck MEDIZINISCHE
Ma IMrfaletinloste T 1ot T ‘--.p; i Dy oo UNIVERSITAT
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?« 1gf3a_: Aedes albopictus, July 2024
P
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ECDC and EFSA, map produced on 4 Jul 2024. Data presented inthis map
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Dengue August 2023-Juli 2024

EU outermost regions reporti

cases and not visible in the main
© map extent

B Guadeloupe
I Lo Réunion
I Mortinique
[ Mayotte
I Guyone

Notification rate per 100 000 persons

No reported cases

0.001:0009

B ooros

R

[

Autochtone Félle in Europa (Frankreich

—21in 2024, Italien, Spanien)

[

Autochtone Félle in der EU

Year Country

2010 Croatia

2010 France

2013 France

2014 France

2015 France

2018 France

2018 Spain

2019 Spain
2019 France

Department or regions affected

Kortula land and the Peljeiac peninsula
Alpes Maritimes department
Bouches-du-Rhone department

Var and Bouches-du-Rhéne departments.
Gard department

Alpes Maritimes, Hérault, and Gard
departments

Catalonia region, Murcia region of province
of Cédiz

Catalonia region
Npes Maritimes and Rhéne departments

Number of Probable period
autochthonous  of virus.
Year Country Department or regions affected cases. circulation
Probable period.
s 2020 France  Hésault, Var, Alpes-Maritime, and Gard 1 July October
circulation departments
I 2020 haly  Venetoregion 10 August
October
2021 France Ve and Hérault departments 2 July and
‘September
Pyrénées Orientales, Hautes Pyrénées, June-
Haute-Garonne, Tam et Garonne, Var, ‘September
Alpes-Maritime, and Corsica departments
biza r August October
le-de-France (3 cases). July-October
Bouches-du-Rhane (14 cases in2
clusters), Pyrénées-Orientales (11 cases),
Hérault (2 cases), Gard (9 cases), Alpes-
Maritimes (2 cases) and Auvergne Rhone-
Alpes (2 cases) departments.
Lodi (41 cases), Rome (38 cases inthe End of July-
Rome metropolitan city and 1 case in November
Anzio) and Latina (2 cases) provinces.
Catalonia (3 cases) August-October

22.01.2024

15.04.2025
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RSV mortality
+ Among all adults hospitalised with RTI: 0-2-0-6%
= Amaong all adults hospitalised with RSV RTI: 1-12% (older adults 6-9%)

RSV admission to ICU
= Amaong all adults hospitalised with RSV RTI: 6-15% (clder adults 11-18%)

RSV admission to hospital
0-04-0:09%
» Among all adults hospitalised with RTI: 4-11% (older adults 2.6-67%) %0-14—0-36%
+» Among medically attended clder adults with RSV infection: 12%
Medically attended RSV infection
+» Among older adults with RSV infection: 17-28% / *0-8—14% \
Symptomatic RSV infection (community) i
« Amaong all adults at high risk for severe RSV infection: 4-10% R 3-7%

§ Aduits (>18 years)
.{*‘L Older adults (=60 years or =65 years, depending on study)

Figure 1: RSV incidence in adults

Universitatsklinik Wildenbeest et al. Lancet 2024
fiir Innere Medizin 1T Innsbruck
Mo (nekiiologie, T degie, Trop P logie, P Lo

Ribavirin treatment for respiratory syncytial virus infection in patients

with haematologic malignancy and haematopoietic stem cell
transplant recipients: a systematic review and meta-analysis

Kasama Manothummetha !, Thanuthong Mongkolkaew 2, Punyot Tovichayathamrong ~,

MEDIZINISCHE
UNIVERSITAT

NNYERUG K

Study Odds ratio [95% CI]  Type of OR w':f;:";;) Risk of bias®
All-cause mortality
Assi 2019 183 (0.15,23.15) Unadjusted 525 Very high
Azzi 2018 ————— 077 (0.18 ,3.31) Adjusted 9.48 Some concerns
Harrington 1992 _— 5.85(1.22,27.99) Unadjusted 894 Very high
Hassan 2003 2.14(0.06,77.54) Unadjusted 315 High
Inkster 2017 7.00 (0.60 ,81.68) Unadjusted 547 Very high
Lehners 2013 0.14 (0.02,0.95) Adjusted 736 Some concerns
MeCarthy 1999 0.43 (0.08 ,2.28) Unadjusted 843 High
Park 2013 039 (0.07,2.16) Adjusted 825 Some concerns
High
One randomized controlled trial , 14 observational studies ——
Torres 2007 0.26 (0.03,2.51) Unadjusted 6.07 High
Whimbey 1996 3.25(0.73,14.40) Unadjusted 9.32 High
gl 2013 0.20 (0.06 ,0.67) Unadjusted 1088 Very high
Random-effects model el 0.81 (0.40,1.66)
(Tau® = 0.835, df = 12, p=0.008, 1= 55%) Certainty of evidence®: Low
RSV-associated mortality
McCarthy 1999 — e 3.00 (0.40,22.30) Unadjusted 26.36 High
Park 2013 —_————— 0.35 (0.07,1.73) Unadjusted 3259 Seme concerns:
b 2012 0.19 (0.06 ,0.57) Unadjusted 40.55 High

Random-effects model
(Taul= 1,111, 2, pr0.060, = 643

——r 0.48 (011 ,2.15)
Certainty of evidence®: Very low
0.02 005 014 037 100 271 732 1977 5338
Survived Died
0Odds ratio (natural log scale)

—Fig. 1. Pooled ORs of ribavirin use and mortality. *The risk of bias in non-randomized studies of exposure was used for assessing the risk of bias. "Grading of recommendation

Manothummetha et al. CMI 2023

“Universitatsklinik
fitr Innere Medizin II Innsbruck
wa  (Infektiologie, T logie, Trapenmedizin, Rh logie, Preumologi
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Relative

Study Odds ratio [95% CI] ~ Type of OR weight (%) Risk of bias®
Progression to LRTI (All studies)
Az2i 2018 v - 4 0.18(0.04,0.81) Adjusted 16.43 Some concerns.
Boeckh 2007 0.07 (0.00,1.95) Unadjusted 6.73 Some concerns
Kim 2014 - 1.08 (0.54,2.18) Unadjusted 2354 Some concerns
Lehners 2013 —_— 1.62(0.49,5.33) Unadjusted 19.20 Some concerns
Shah 2013 L — 0.22(0.10,0.51) Adjusted 22.48 Some concerns
Torres 2007 S e 0.08(0.01,0.71) Unadjusted 11.61 High
Random-effects model —— 0.38(0.14,1.01)
(Tau? = 0.937, df = 5, p = 0.003, 12 = 72%) Certainty of evidence®: Very low
Route of ribavirin administration
Aerosolized ribavirin
Az2i 2018 b . 4 0.18(0.04,0.81) Adjusted 20.32 Some concerns
Boeckh 2007 0.07 (0.00,1.95) Unadjusted 8.29 Some concerns.
Kim 2014 . 1.08(0.54,2.18) Unadjusted 29.19 Some concerns
Shah 2013 i 0.22(0.10,0.51) Adjusted 27.86 Some concerns
Torres 2007 —_————— 0.08(0.01,0.71) Unadjusted 14.34 High

Random-effects model T 0.27 (0.09,,0.80)

(Tau? = 0.928, df = 4, p = 0.009, 12 = 71%) Certainty of evidence®: Low

000 001 001 004 011 029 077 203 565
Survived Died

Odds ratio (natural log scale)

‘ig. 3. Pooled ORs of ribavirin and progression to LRTI from RSV. *The risk of bias in non-randomized studies of exposure was used for assessing the risk of bias. "Grading of

No signifcant reduction of mortality; trends towards reduction in patients with LRTI

: Universititsklimk Manothummetha et al. CMI 2023
T fiir Innere Medizin 11 Innsbruck
wa  (Infektiologie, Immunologie, Trapenmedizin, Rheumatologie, Poeumologic)

Humanes Metapneumovirus

* Pneumoviridae, which comprises large enveloped
negative-sense RNA viruses
— Orthopneumovirus (including RSV)
— Metapneumovirus (including hMPV)

* Two subgroups of hMPV, subgroups A and B, and
two clades within each of these subgroups
(designated A1, A2, B1, and B2)

* Geringe genetische Diversitat

Crowe et al. UptoDate2024

:T Universititsklinik
fiir Innere Medizin Il Innsbruck P
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Epidemiologie

* Inkubationszeit: 5-9 d
* Indexpatienten v.a. Kinder
— Ca. 15 Mio Infektionen /Jahr bei Kindern unter 5 a
* Saisonale Variation- EU&USA—Spatwinter/Frihling
* |Infektion v.a. bei Kindern, bei Erwachsene als LTRI selten
* Symptome va. Husten (100%), Schnupfen (85%), Fieber selten
* Dg: RT-PCR bei klin. Verdacht
* Bis zu 4% der hospitalisierten CAP ( Jain S et al. NEJM 2015)

* Evt. prolongierte Symptomatik v.a. bei Immunocompr. Patienten

— 428 allogene HCT Patienten— bis zu 10% positiv; hdufig als Co-Infektionen

(mit Pseudomonas/Pilze —cave multiplex PCR); bei UTRI 2%, bei LTRI 21%
Mortalitdt (Pinana et al. JID 2024)

& Universititsklinik Crowe et al. UptoDate2024
fiir Innere Medizin 11 Innsbruck
wa {Infektiologie, Irmmumelogie. Tropenmedizin, Rhevmatelogie. Preumologie)
Cell Host & Microbe

RSV and rhinovirus increase pneumococcal carriage
acquisition and density, whereas nasal inflammation
is associated with bacterial shedding

Natural virsl Infection

Primary RSV or rhinovirus infection predisposed to
I‘ Vins pagatve pneumococcal carriage

Unintected

=

Asymptomatic RSV infection increased bacterial colonizing

Preumococeol Carrioge fots post intranasal chaliéege densny by 2"09

o » Nasal inflammation associated with pneumococeal shedding
w2 Day e Dwy 16 via the nose

Inwenasal Chalenge
3 Day 0

Adults may also act as a reservoir of pneumococcal
transmission

Universitatsklinik
;‘ fir Innere Medizin Il Tnnsbruck Mitsi et al. CHM 2024
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Characteristics of human metapneumovirus infection in adults
hospitalized for community-acquired influenza-like illness in France,
2012—-2018: a retrospective observational study

P. Loubet 2" P. Mathieu >, N. Lenzi 2, F. Galtier >%, F. Lainé % °, Z. Lesieur 2,
- s 1 - a2 7 L 2 [a] L in

* Beobachtungsstudie- retrospektive von Pat. mit ILI

Analysed
n=3148

l—,—\

No respiratory
virus found

At least one respiratory
virus found
n=1604 b =154

Influenza 1123
Picornavirus 167
RSV 145
Coronavirus 121
hMPV 100
Adenovirus 38

Bocavirus 23
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Table 1
Clinical characteristics and outcomes of hospitalized patients infected with human Metapneumovirus compared with p

hMPV-(n = 3048) hMPV+ (n=90) Univariate

analysis
Baseline characteristics
Gender
Women, n (%) 1390/3048 (46%)  50/90 (56%) 0.06
Men n (%) 1RSRIANAR (54%)  ANjan (44%)
THERAPIE: symptomatisch, Ribavirin in vitro wirksam (wie bei RSV)
IVITULAIL dEE, YEdLD (IR ] FLJu—oL ) ro L iu—ouj U
Age >65 years, n (%) 1904/3048 (62%) 7690 (84%) <0.001
Median BMI, I(g,’m2 (IQR}) 24.8(21.5-28.5) 25.4(21.1-293)
Symptoms
Fever or feverishness, n (%) 2562(3045 (84%)  79/90 (88%) 0.40
Cough, n (%) 2360/3045 (78%)  75/90 (83%) 0.18
Dyspnea, n (%) 1739/2199 (79%)  76/90 (84%) 0.54
Weakness/malaise, nn (%) 8213041 (27%) 13/90 (14%) 0.007
Headache, n (%) 7553032 (25%) 1690 (18%) 0.08
Myalgia, n (%) 7343029 (24%) 19/90 (21%) 045
At least one complication during the hospital stay, n (%) 16483148 (52%)  56/90 (62%) 0.13
Pneumonia*, n (%) 918/3124 (29%) 32/89 (36%) 027
Respiratory failure, n (%) 873/3124 (28%) 32/89 (36%) 017
‘ Acute heart failure, n (%) 42013122 (13%) 22/89 (25%) 0.004
Acute respiratory distress syndrome, n (%) 257/3123 (8%) 8/80 (9%) 0.85
Median length of stay, days (1QR) 5(3-9) 7 (4-13) 0.50
ICU admission after hospitalization in acute care, n () 543/2283 (24%) 15/90 (17%) 0.60
Death, n (%) 137/3131 (4%) 4/90 (4%) 1
e‘ Universitatsklinik Loubet et al. CMI 2021
fiir Innere Medizin IT Innsbruck P
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Fungal plant
pathogens develop
thermotolerance and
increased virulence

Threatens food
security
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@ Candida auris
=

TR,,/L98H or TR, /Y121F/T289A mutation in patients
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Candida parapsilosis complex
inthe clinical setting
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Transmission

= Health-care workers
= Colonization
= Nosocomial infections

Nosocomial infections

At-risk populations

= Neonate age
= Intensive care

Outbreaks and clusters
maore commen in
fluconazole-resistant
mutant strains

Previous antifungal
treatment is a risk factor

Species-specific risk factors

= Neonate age

= Parenteral nutrition

High colonization of hospital
environment, outbreaks

= Transplantation
= Older age

Aﬁance development

under antifungal treatment

e
| Rising azole resistance

KLy

echinccandin MICs T,
but low resistance rates

Natural FKS polymorphism:

or prophylaxis

Higher mortality
in Y132F strains

Biofilms

(up to 78%)
enhance Virulence factors

resistance

« Biofilm
+ Proteir

= Exposure to antifungals
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Glucose and amino acids in

parenteral nutrition increase biofilm

and pseudohyphae formation

« Lipase and phospholipase
« Generally low virulence
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Table 1| Features of Candida auris, azole-resistant Aspergillus fumigatus and Trichophyton indotineae

Feature

C.auris

Azole-resistant A. fumigatus

T.indotineae

Antifungal resistance

Nearly all isolates are fluconazole
resistant; ampheotericin B, echinocandin
and flucytosine resistance have been
recorded

TR4:and TR mutants are resistant
to itraconazole and voriconazole,
respectively; through additional
mechanisms, some isolates may
become pan-azole resistant

Frequently resistant to terbinafine, sometimes
resistant to azole antifungals (for example,
itraconazole)

Country or region
where first cases have
been identified

East Asia, Indian subcontinent, South
Africa and Venezuela

The Netherlands and elsewhere
in Europe

Southern and Southeast Asia

Current treatment
options

For azole-resistant and amphotericin
B-resistant isolates, the treatment

of choice is an echinacandin; for
pan-resistant isolates, there are
ongoing clinical trials for the new
antifungals ibrexafungerp and
fosmanogepix

Amphoatericin B; there are ongoing
clinical trials for the new antifungals
ibrexafungerp and slorofim

Terbinafine remains a treatment option, but for

resistant isolates, itraconazole or other triazoles are

an option

Current distribution

Worldwide distribution, predominantly
from the clades that originate from the
Indian subcontinent, South Africa and
Venezuela

Predominant in Europe but has been
identified in Africa, North America,
South America, Asia and Australia

Predominantly in India; cases have been reported

throughout Asia, Europe, Africa and North America;

cases in Europe have generally been associated
with travel or migration

Clinical presentation

Can be present as a commensal
microorganism both on the skin and in
the urinary tract with no symptoms oras a
pathogen in the bloodstream with typical
symptoms of candidaemia

Typical presentation for aspergillosis
but may be refractory toinitial therapy

Inflammatory dermatophyte infection, most
commonly affecting the face and body,
oceasionally affecting nails
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Mode-of-action Resistance mechanisms
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Fig. 1 Antifi | mode-of-action and chani: of

a The echinocandins function by inhibiting (1,3)-| ﬁ-D—glucan synthase,

disrupting cell wall integrity and causing severe cell wall stress. Echinocandin resistance is primarily mediated by mutations in the drug target
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FIGS Indications for novel antifungal drug classes and situations where they might be used off-label.
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54 Clinical and approval status for novel antifungals.
Y Universititsklinik Hoenigl M et al. Crit Rev Microbiol 2024
fiir Innere Medizin II Innsbruck
a o iz !

28



15.04.2025

M Universititsklinik

ﬁ fiir Innere Medizin IT Innsbruck

wa = g MEDIZINISCHE
UNI TAT

29



15.04.2025

FIG7 Tissue penetration of new antifungals. CAmB is not displayed: while tissue presentation is thought to mirror that of other AmB formulations, there are no
animal data or human data supporting this assumption in the public domain.
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TABLE 2 Drug-drug interactions of novel antifungals

Substrate Inhibitor Inducer Transporter
Ibrexafungerp  Substrate 3A4 Strong inhibition of CYP2C8 and P-gp, BCRP, BSEP, (462)
maderate inhibition of CYP3A4 MRP2, and
OATP183 inhibitor.
Fosmanogepix Weak inhibitor of CYP2C9and  Weak inducer of CYP2B6; a Ibrexafungerp may be an (463, 464)
CYP2D6 moderate inducer of CYP1A2,  inhibitor of MDR1,
CYP2C19,and CYP3A4 OATP183, and
weakly BSEP
Olorofim Substrate 3A4 Weak inhibitor of 3A4 and 2D6 Weak inducer 1A2 and 286
Rezafungin Not a substrate, (465)
inducer,
or inhibitor
Oteseconazole Inhibitor of CYP3A4/5 Inducer of CYP3A4/5 Inhibitor of BCRP (466)
Opel for No inhibiti ted No induction expected As the expected clinical Source: data on
CYP3A4 and CYP2C9" at clinical steady-state at clinical steady-state steady-state systemic Cma for  file, provided by
concentrations concentrations opelconazole is <0.01 pM Sponsor
(=6830 pg/mL), itis
considered improbable that
inhibitory interactions with the
substrates of uptake and efflux
transporters will occur
Encochleated
amphotericin B

“Expected to be of little clinical relevance in patients with pulmonary aspergillosis, given the delivery of the drug directly to the respiratory system via inhalation and the low
systemic concentration of opelconazole.
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