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"PHARMAKOLOGIE

1. Generation
- (Zoroxin®)
- (Unidrox®)
2. Generation
- (Ciproxin®)
- Ofloxacin (Tarivid®)
3. Generation
- (Tavanic®)

4. Generation
- Gatifloxacin (Bonoqg®)
- (Avelox®)
5. Generation

- (Quofenix®)
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Einteilung
9 Harnwegsinfektion ®2x0.44gp.o.
9 AECB (nur Prulifloxacin !) ®1x0.6gp.o.
9 Gram-negative Infektion ®2x064gi.v.
®2x04gi.v
< bessere Aktivitit gegen ®1x1.0gi.v.
Gram-positive und
"atypische" Erreger
S ambulant erw. Pneumonie ®1x04gi.v.
< breite Aktivitat ®1x04giv.
S MRSA ®1x0.3gi.v.

®1x0.45gp.o.

Einteilung adaptiert nach Paul-Ehrlich-Gesellschaft

Antibiotika fur eine sinnvolle orale Anwendung.
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Pharmakokinetik

Antibiotikakonzentration im Harn

1000,0.

100,

Harnkonzentration (pg/mL)

Enterococcus spp.

8.12

Harmnkonzentrationen

12 .16

Prulifloxacin 600 mg p.o.
Ciprofloxacin 500 mg p.o.
Ciprofloxacin 400 mgi.v.

24 24 .20 20 .38 a8 .

a8
Sammelzelt (h)

EUCAST Clinical Breakpoint Table v. 4.0, valid from 2014-01-01

Fluoroquinolones MiC p Disk | Zonedi [Notes.
(mgiL) content Numbers for MIC
(vg) (mm) Letters for on disk diffusion

S< R> $2 R<
Ciprofloxacin (uncomplicated UTI only) 4 4 5 P 1P*  |A. The norfloxacin disk diffusion test can be used resistanceSee Note B. I
Levofiaxacin {uncomplicated UTI only) ] 3 5 e~ i
[Nalidixic acid (screen) A L) NA A
Norfloxacin (screen) NA HA 10 125 12*  |B Susceptibility of ciprooxacin and levofioxacin can be inferred from the norfloxacin susceptibility.
Gfioxacin - B - B

Naber, Eur J Clin Microbiol Infect Dis 1999 — Fachinformation Prulifloxacin — www.eucast.org
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Pharmakodynamik

Pseudomonas aeruginosa ATCC 27853

Tobramycin Ciprofloxacin Ticarcillin

0.25 MHK
1 MHK
—&—4 MHK
—— 16 MHK
—— 64 MHK
Kontrolle

Log10 cfu/mL

ZEIT (T > MHK)

Craig, Scand J Infect Dis Suppl 1991
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Gewebepenetration

3,5 Keine Beeintrachtigung der Penetration
; von Ciprofloxacin in das inflammierte Gewebe.

| Studiendesign
6 Pat. mit NIDDM
Alter 72 £ 6 a
Ciprofloxacin 200-mg

- H--- serum
—4&— diabetic ulcer
— @ — reference tissue

Diabetisches Fussyndrom

T T T T T T T T T T T T i T T T T 1
o 30 60 20 120 150 180 210 240 270 300 330

Miiller, Antimicrob Agents Chemother 1999
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Gewebepenetration

Gesteigerte Aufnahme durch Bakterien

MICs of delafloxacin
ATCC 25923 against ATCC 25923

H 2 decreased from
Tl - 0.00094 mg/L at pH 7.4 to
ZE accuml. 13z | - 0.00006 mg/L at pH 5.5 !
El ol B2
82 - -
& 400d (58
g ° B moxifloxacin -o- o8
3 é: 3004 u delafloxacin - 2 E§
5 E r5
$ 2™ %z
5 < o)
2 0] YMIC | 4+
....................... .
[ —
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Pl St bres Delafloxacin
Aktivitiatszunahme im sauren Milieu

Lemaire, Antimicrob Agents Chemother 2011 — Candel, Drug Design Develop Ther 2017 — Tulkens, ECCMID 2018 — Millar, Clin Respir J 2020

CHINOLONE 2022
Biofilmaktivitat

Biofilmaktivitat
Live/dead staining (antibiotics at 32 X MIC) — ATCC MRSA |

.
vancomycin delafloxacin
fusidic acid daptomycin

Bauer, Antimicrob Agent Chemother 2013




CHINOLONE 2022

Mutantenpraventionskonzentration
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Tulkens, Middle East Anti-.Infectives Forum 2017
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Schwangerschaft

The safety of quinolones and fluoroquinolones
in pregnancy: a meta-analysis

Main results No association was found between quinolones and
fetal malformations (pooled odds ratio, OR 1.08; 95% CI 0.96—
1.21), preterm delivery (pooled OR 0.97; 95% CI 0.75—1.24),
stillbirth (pooled OR 1.11; 95% CI 0.34—3.6), or miscarriage
(pooled OR 1.78; 95% CI 0.93—3.38).

Conclusions Quinolones are not associated with unfavourable
pregnancy outcomes; however, larger studies are needed before
safety is established. Until then, it is suggested that quinolones
should not be used as a first-line therapy during the first

trimester.
Yefet, BJOG 2018
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Frithgeburtlichkeit

Objectives: To assess the impact of gestational antibiotics on the risk of preterm birth, since a healthy maternal
microbiome may be protective.

Methods: Population-based cohort study including all first pregnancies in Sweden (2006-16). The association
between gestational and recent pre-conception systemic antibiotics and preterm birth was assessed by multi-
variable logistic regression presented as ORs and 95% CIs, adjusted for comorbidities (hypo- and hyperthyroid-
ism, hypertension, or diabetes mellitus pre-gestation), trimester, antibiotic class and treatment duration.

Results: Compared with non-users, antibiotic exposure was associated with increased risks of preterrm birth
in Mmothers with comorbidities (OR=1.32, 95% CI 1.18-1.48) and without (OR=1.09, 95% CI 1.06-1.13). Pre-
conception use showed no association, while risk was increased for first and second trimester use and
decreased for third trimester use. The increased risks were seen for the following antibiotic groups in mothers
without and with comorbidities, respectively: imacrolides, lincosamides and streptogramins (OR—1.63, 95%
CI 1.45-1.83; OR= 2.48, 95% CI 1.72-3.56); ‘quinolones (OR=1.60, 95% CI 1.22-1.94; OR=2.11, 95% CI
1.12-4.03); non-penicillin B-lactams (OR 1.15,95% CI 1.07-1.24; OR—1.39, 95% CI 1.07-1.83); other antibac-
terials (OR=1.09, 95% CI1 1.03-1.14; 1.38, 95% CI 1.16-1.63); and penicillins (OR=1.04, 95% CI1 1.01-1.08; 1.23,
95% CI 1.09-1.40). Antibiotic indications were not available, which could also affect preterm birth.

Conclusions: Antibiotic use during pregnancy was associated with an increased risk of preterm birth, especially
in mothers with chronic diseases.

Number of Median number In mothers without In mothers with
Numberof  preterm births  Median number of  of days exposed selected chronic selected chronic
users (%) prescriptions (IQR) (1QR) comorbidities comorbidities
Aminoglycosides 13 5 (38.5) 1.5 (1) 56.0 (61.5) - -
p-lactamn, penicillins 69540 4246 (6.1) 1.0 (0) 10.0 (10.0) 1.04 (1.01-1.08) 1.23 (1.09-1.40)
p-lactam, others 12360 833 (6.7) 1.0 (0) 5.0 (6.5) 1.15 (1.07-1.24) 1.39 (1.07-1.83)
Macrolides, 3767 364 (9.7) 1.0 (0) 5.0 (3.0 1.63 (1.45-1.83) 2.48 (1.72-3.56)
lincosamides and
streptogramins
Quinolones 1365 126 (9.2) 1.0 (0) 8.0 (5.0) 1.60 (1.32-1.94) 2.11 (1.12-4.03)
Sulphonamides and 1788 118 (6.6) 1.0 (0) 5.6 (1.9) 1.11 (0.91-1.35) 1.66 (0.91-3.03)
trimethoprim
Tetracyclines 2984 161 (5.4) 1.0 (0) 10.0 (20.0) 0.92 (0.78-1.09) 0.84 (0.43-1.61)
Other antibacterials 29884 1908 (6.4) 1.0 (0) 6.0 (3.8) 1.09 (1.03-1.14) 1.38 (1.16-1.63)
Overall 98963 6229 (6.3) 1.0 (1) 10.0 (10.0) 1.09 (1.06-1.13) 1.32 (1.18-1.48)
Nguyen, J Antimicrob Chemother 2022
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Pneumokokkenaktivitat

durchschnittliche MHKgo (ug/mL) = WT S. pneumoniae wird
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Janata, kurz & klar 2006 — Scheld, Chemother J 2003 — Doern, Clin Infect Dis 2001 — Ball, The Quinolones, 3rd Ed 2000 — Blondeau, 1999
Tulkens, Middle East Anti-.Infectives Forum 2017 — www.eucast.or

4 CHINOLONE 2022

Pneumokokkenaktivitat

In vitro activity of delafloxacin against highly levofloxacin-resistant
invasive isolates of Streptococcus pneumoniae

Introduction: We report the activity of delafloxacin, a new fluoroquinolone with high affinity for both
topoisomerase IV and DNA gyrase, against highly-levofloxacin-resistant invasive strains of Streptococcus
pneumoniae.

Methods: Atotal of 173 highly-levofloxacin-resistant (MIC >32 mg/L) S. pneumoniae invasive isolates were
studied. The strains were isolated from blood (n=162) and other sterile fluids (n=11). Serotyping was
performed by the Pneumotest-Latex and Quellung reaction.

Delafloxacin, levofloxacin, penicillin, cefotaxime, erythromycin and vancomycin MICs were determined
by the gradient diffusion method following EUCAST guidelines and breakpoints.

Results: Among the isolates, 32.9% were penicillin non-susceptible, 19.7% cefotaxime non-susceptible,
and 76.9% erythromycin resistant. All were susceptible to vancomycin. Delafloxacin MICsp and MICgg
(mg/L) values were 0.064 and 0.12, respectively; 60% (15/25) of serotype 9V isolates showed delafloxacin
MICs > 0.12 mg/L.

Conclusions: Delafloxacin was very active against highly-levofloxacin-resistant invasive isolates of S.
pneumoniae. Isolates belonging to serotype 9V showed higher delafloxacin MIC values.

Cercenado, Enferm Infecc Microbiol Clin 2022




CHINOLONE 2022

N P d ktivitat
seuadomonasaxKtiviia
Rate of attainment of FAUC,4/MIC target (%) cirmniave ||| oimichy cproflec "“iﬂsi“‘.""!'“"""'e""i""“‘@‘i::l’;’;‘g"
" [ Paacktmonst seruginota 02 2 s o d Monte Carlo simulations
=90h =175h i A e 0 b :
Ciprofloxacin _— o o simgrbgho gt o sl ey e ol
Daily dose (mg)  PSA PsA i R X e A
Ea Gttcied in 102 KU peterts. Then, bosed o0 ths medel, sharmocckinetic -gharmacodyraic Morte Coro

400 45 21 XUpmens 1 e wson s Frs

600 57 36 *a o 241 'T'v;ﬁ" o

800 63 46 ‘ ot o o e Wby ) 5 ke N 10

1200 70 57 ’ Resl Tl ) howes 11 o Seodomons asgnos o AChtbocter SOV, he Comon csoge

— - e

}gg ;‘5‘ g: ! et oo T MK et 1059 . s o D et

2400 79 70 b o devogiog esstnee.

Ciprofi in bei KH iierter P i "

iprofloxacin bei KH-assoziierter Pneumonie = =

o Ciprofloxacin 2 x 500 mg p.o.
c

¢

= (]

1 = 1 00

U =
o

k-] kY

9 0. g 08

£ S

U 0.6 ; 0.6

<

0 04 0.4

2 2

3 0: g 0.2

o Kol

a 0 T 0 o

[ 10 100 1000 10000 = 10 100 1000 10000

o

AUC, ,:MIC Ratio AUC, ,:MIC Ratio MIC mg/L
Forrest, Antimicrob Agents Chemother 1993 — Janata, kurz & klar 2006 — Leclercq, Clin Microbiol Infect 2011
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Pseudomonasaktivitat
Ciprofloxacin MIC (mg/L) Delafloxacin MIC (mg/L) Mean + SEM [Paired

Ciprofloxacin Mean + SEM with Ciprofloxacin comparator] p value
Total isolate (n = 50) 3.20 + 0.58 1.13 + 0.16 0.0005% %
Sensitive [S < 0.5 mg/L] (n = 10) 0.27 + 0.04 0.17 = 0.02
Intermediate [I = 1.0 mg/L] (n = 12) 1.15 £ 0.10 0.78 £ 0.12
Resistant [R = 2.0 mg/L] (n = 28) 4.80 + 0.88 1.28 + 0.21
Reference Strain (ATCC 27 853) 0.19 0.25 —
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Delafloxacin Millar, Clin Respir J 2020
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Harnwegsinfektion
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Harnwegsinfektion

Effect of outpatient antibiotics for urinary tract infections on
antimicrobial resistance among commensal Enterobacteriaceae: a
multinational prospective cohort study

Objectives: We quantified the impact of antibiotics prescribed in primary care for urinary tract infections
(UTls) on intestinal colonization by ciprofloxacin-resistant (CIP-RE) and extended-spectrum B-lactamase-
producing Enterobacteriaceae (ESBL-PE), while accounting for household clustering.

Methods: Prospective cohort study from January 2011 to August 2013 at primary care sites in Belgium,
Poland and Switzerland. We recruited outpatients requiring antibiotics for suspected UTIs or asymp-
tomatic bacteriuria (exposed patients), outpatients not requiring antibiotics (non-exposed patients), and
one to three household contacts for each patient. Faecal samples were tested for CIP-RE, ESBL-PE,
nitrofurantoin-resistant Enterobacteriaceae (NIT-RE) and any Enterobacteriaceae at baseline (S1), end of
antibiotics (S2) and 28 days after S2 (S3).

Results: We included 300 households (205 exposed, 95 non-exposed) with 716 participants. Most
exposed patients received nitrofurans (86; 42%) or fluoroquinolones (76; 37%). CIP-RE were identified in
16% (328/2033) of samples from 202 (28%) participants. Fluoroquinolone treatment caused transient
suppression of Enterobacteriaceae (S2) and subsequent two-fold increase in CIP-RE prevalence at S3
(adjusted prevalence ratio (aPR) 2.0, 95% Cl 1.2—3.4), with corresponding number-needed-to-harm of 12.
Nitrofurans had no impact on CIP-RE (aPR 1.0, 95% ClI 0.5—1.8) or NIT-RE. ESBL-PE were identified in 5%
(107/2058) of samples from 71 (10%) participants, with colonization not associated with antibiotic
exposure. Household exposure to CIP-RE or ESBL-PE was associated with increased individual risk of
colonization: aPR 1.8 (95% Cl 1.3—2.5) and 3.4 (95% CI 1.3—9.0), respectively.

Conclusions: These findings support avoidance of fluoroquinolones for first-line UTI therapy in primary
care, and suggest potential for interventions that interrupt household circulation of resistant Entero-
bacteriaceae.

Stewardson, Clin Microbiol Infect 2018
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Oral Fluoroquinolone or Trimethoprim-
Sulfamethoxazole vs f3-Lactams as Step-Down Therapy for
Enterobacteriaceae Bacteremia: Systematic Review and
Meta-analysis

N BL ro Odd= Ratio Odads Rasio
Events  Total Events Total Weight M-H, Random, 95% CI M-H, Randomn, 95% CI
17, —
—-—
1489 100.0% 2.05 [1.17, 3.61] —
: 7 - 097 12 - O
. .01 . 1 1o 100
Favors Beta-Lactams Favors 1703
I3 Stuay or BL Oada= Ratio Odds Ratio
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T ECID T R =
[ s26
3 77 R N —
: a1
[ 30 Y
3 151 R
o 122
o [
623 1489 100.0%  2.15 [0.93, 4.99] =
12 13
0.00; Chi? = 189, df = 7 (/2= 0.97); 12 = 0% o i A .
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A, Odds ratio (OR), overall recurrence of infection, B-lactams (BLs) vs flusroquinolones (FOs). B, OR, recurrent bacteremia, BL vs FQ

Punjabi, Open Forum Infect Dis 2019
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Harnwegsinfektion

®" Results: A total of 47 RCTs consisting of 8992 patients were included in the
present analysis. The clinical and bacteriological remission rates of
quinolones were significantly higher (P < 0.01) compared with B-lactams and
nitrofurantoin, while quinolones showed similar clinical and bacteriological
remission rates compared with TMP/SMX and fosfomycin. Moreover, the
bacterial resistance and relapse rates of quinolones were significantly lower
(P <0.01) compared with TMP/SMX, B-lactams, and nitrofurantoin. Regarding
the adverse drug reactions (ADRs), quinolones did not bring higher risks,
while the incidence of ADRs in the quinolone group was also even
significantly lower (P < 0.01) compared with the TMP/SMX and nitrofurantoin
groups, including the most reported ADRs associated with the
gastrointestinal tract.

= Conclusions: Compared with other anti-UTI drugs, quinolones exerted an
excellent effect on clinical remission and bacteriological eradication, and the
application of quinolones did not bring a higher risk of ADRs.

Yan, Int Urogyn J 2021
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Fluoroquinolone,
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™ abscess Aztreonam; debilitated or immunocompromised with
An aminoglycoside plus ampicillin  atypical or resistant arganisms infected
guided of the abscess: the
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Complicated "™ Surgery | Transurethral unroofing of the abscess: large, multiloculated infections
cases Transurethral resection of the prostate: prostate sizes of 80 g
with BPH, recurrent or residual abscesses
. N. g C ins (for example, cefxime) for 10 days
Ls Sexually N Ct or for 10 days
transmitled ™2 gy nitiation of highly active antiretroviral therapy (HAART) to restore
infections.
immunity
2 months of dally isoniazid, rifampicin, and pyrazinamide with or without
thambutol st ol
L5, Genitourinary . ethambutol or strepomycin

immediately followed by four months of isoniazid and rifampicin two or Xiong, Frontiers Pharmacol 2020

‘tuberculasis
three times a week.
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Ambulant erworbene Pneumonie

Fluoroquinolone treatment

as a protective factor for 10-day
mortality in Streptococcus
pneumoniae bacteremia in cancer
patients

In conclusion, our study corroborated the high mortality associated with pneumococcal bacteremia in cancer
patients. Factors associated with a worse prognosis were those intrinsically related to the host and to the episode
itself. Despite the observation of high mortality rates in this study, the resistance rate to penicillin was lower
than what previously was described in published series. The vast majority of isolated S. pneumoniae strains are
included in the available vaccines, indicating the need for investment and optimization of vaccine focused preven-
tion in cancer patients. FQ treatment as a protective factor in 10-day mortality shows its potential use for IPDs
and severe CAP in cancer patients. Prospective studies should be conducted to confirm this finding in the future.

Fontana, Sci Rep 2021
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Legionellenpneumonie

Background: Only a single meta-analysis has reported the clinical benefit of fluoroquinolones (FQs) for
Legionella pneumonia; however, there is no robust data available to confirm this result, based on current
guidelines.
Methods: We performed a systematic review and meta-analysis comparing FQs with macrolides (MCs)
on their efficacy and safety in Legionella pneumonia, using studies published until January 2020, The
outcomes included mortality (overall; 30-day), clinical cure, time to apyrexia, length of hospital stay, and
adverse events.
Results: [Five RCTs and twelve retrospective studies were identified. Clinical cure was comparable be-
tween the treatment groups (risk rate (RR) 1.07, 95% confidential interval (CI) 0.86—1.31). Mortality was
significantly higher for MCs than for FQs (overall, odd rate (OR) 0.59, 95% CI 0.35—0.98; 30-day, OR 0.41,
95% Cl 0.20—0.85). FQs significantly reduced the length of hospital stay, compared to MCs (mean
difference '—3.58, 95% CI -5.48—1.69). Other outcomes were not significantly different between the
treatment groups (time to apyrexia; mean difference —1.83, 95% CI -5.15—1.5, adverse events; OR 0.61,
95% CI 0.33—1.15). In subgroup analyses, levofloxacin significantly reduced the length of hospital stay
over two specific MCs (azithromycin and clarithromycin) (mean difference —3.03, 95% CI -5.33—0.72),
whereas mortality was not significantly different between the treatment groups (overall, OR 0.49, 95% CI
0.19—1.24; 30-day, OR 0.38, 95% CI 0.13—1.13).
Conclusions: FQs exhibited superior effects in terms of mortality and length of hospital stay in Legionella
pneumonia. These results support current guidelines recommending FQs for the treatment of Legionella
pneumonia.

Kato, J Infect Chemother 2021
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Hamatologische Infektionsprophylaxe

Fluoroquinolone prophylaxis does not increase risk of neuropathy
in children with acute lymphoblastic leukemia

Conclusions: The results of this observational study do not show an association be-

tween exposure to fluoroquinolone antibiotics during induction therapy for ALL and

subsequent development of vincristine-induced peripheral neuropathies, and suggest

that a large increase in VIPN is unlikely.

Unadjusted
Any neuropathic pain (Grade 2+)

Hazard Ratio

Any neuropathy (Grade 2+)

Any neuropathic pain or neuropathy (Grade 2+)

High-grade neuropathic pain or neuropathy (Grade 3+)
Adjusted

Any neuropathic pain (Grade 2+)

Any neuropathy (Grade 2+)
Any neuropathic pain or neuropathy (Grade 2+)
High-grade neuropathic pain or neuropathy (Grade 3+)

HR

e — 0.73

092

—_— 0.75

1.06

—_— 0.78

081

—_— 0.78
1.1

0as o.

5 1 2
4+— FQ decreases risk FQ increases risk —»

[95%C1]
10.52,1.02]
0.39.2.18]
[0.54,1.04]
10.51,2.22]

(0.56.1.1)

10.34,1.94)
10.56,1.09]
[0.52,2.31)

Karol, Cancer Med 2020

Cavities present

DAILY 3X/week
Azithromycin* Azithromycin*
Rifampin Rifampin
Ethambutol Ethambutol

e e — = 5 > EGERAN T e — — — — —
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Mycobacterium avium complex

i

Macrolide
sensitive

Moxifloxacin

Rifampin

Bedaquiline Ethambutol

Inh. amikacin
Other drugs?

Other drug

Daley, J Infect Dis 2020
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Fluch oder Segen

4 Risiko Fluorchinolone UAWSs

Das WIdO hat mit Unterstiitzung von Prof. Dr. Winfried V. Kern vom Zentrum Infek- Enoxacin schw. Medikamenteninteraktionen
tionsmedizin am Universititsklinikum Freiburg eine Abschatzung vorgenommen, wie Pefloxacin Phototoxizitat, Tendinitis

viele Patienten in Deutschland einem zusitzlichen Risiko fiir bestimmte Fluorchinolon- Fleroxacin Phgtntnxizitét, ZNS.Nebenwirkg_
assoziierte Nebenwirkungen ausgesetzt waren. i auf verschiedenen epid Temafloxacin HUS (92 cases)

[.1‘.;:.\1“\,\ Untersuchungen kann ein /u\‘l/n\nl\.«» im \crg]mt]\ zur Behandlung mit L —— Phototoxizitit, ZNS-Nebenwirkg
besser vertraglichen Antibiotika fiir solche ausgewahlten unerwiinschten Arzneimittel- X L.

wirkungen und schidigenden Wirkungen ermittelt werden (Gorelik et al. 2018; Morales Sparfloxacin Phototoxizitat, QTc Verlangerung
et al. 2019; Pasternak et al. 2018; Persson et al 2019; Tandan et al. 2018). Aufgrund sol- Tosufloxacin schwere Thrombopenie, Nephritis

cher Schatzungen und der Meldung moglicherweise anhaltender Nebenwirkungen im Trovafloxacin Hepatotoxizitit (140 cases)
Bereich des Nervensystems und Bewegungsapparates wurde die Anwendung der Flu- Grepafloxacin schwere Kardiotoxizitiit

orchinolone jetzt nochmals eingeschrankt. Die Schitzungen ergeben, dass im Vergleich . 5 o L
£ T = Clinafloxacin Phototoxizitat, Hypoglykamie

)

h 1 1

mit anderen A unter lerttausend Fluorck n zusitzlich

1.161 Nebenwirkungen des Nervensystems (vor allem Verwirrtheit und Unruhe), 33
Sehnenrupturen (Sehnenrisse), 82 ort A ysmen (GefaRschadi, der Levo cipfo Moxi Totalcmn TotalAnd I
Hauptschlagader) sowie vier Kardiovaskulire Todesfille auftreten kinnen. Unterstellt | | oo on om0 58.5

man, dass eine oder sogar mehrere der oben aufgefiihrten Nebenwirkungen prinzipiell

bei der Einnahme jeder Packung auftreten kinnen, wiirde dies fiir 2018 einer Zahl von | MUSkuloskeletal 255 5.9 14 14.7 0.3
mehe als 40,000 solcher Nebenwirkungen bei 3,5 Mio. Arzneimittelféllen entsprechen, | ZNS 104 105 230 122 3.6

die beim Einsatz eines anderen Antibiotikums nicht vorgekommen wiren. In diesen | Gastrointestinal 7.8 105 16.2 10.0 9.1
Berechnungen sind eine grofe Anzahl von weiteren Komplikationen, zum Beispiel Hy- | "Body as a whole" 11.3 7.2 122 9.8 7.4
perglykiamien bei Diabetikern, das zusitzlich erhhte Risiko bei ilteren Menschen oder | Psychiatrisch 6.5 8.6 12.2 9.3 1.8

bei gleichzeitiger Behandlung mit Kortikosteroiden nicht beriicksichtigt. Dariiber hin- | K ardiovaskular 3.0 4.6 10.8 4.7 3.5

aus kann nach diesen Studienergebnissen von 140 zusitzlichen Todesfillen ausgegan- | Andere NW 15.6 178 108 143 15.9

gen werden. Dies hiitte durch die Verwendung anderer Antibiotika oder durch Antibi- Prozent
otikaverzicht vermieden werden kénnen.

Rubinstein, Chemotherapy 2001 — Leone, Drug Safety 2003 — Schroder, WI1dO 2019
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Jensen, J Antimicrob Chemother 2010 — Thalhammer, Hausarzt 2019
N Aort di kti
ortenaneurysma & -aisseKtion
L= Epiden Lee et al. Daneman et al.
Studie (2015) (z015)
Fall-Kontroll-studie Kohartenstudie Kohortenstudie
. Erwachsene Erwachsene Erwachsene
i und ihr Risiko fr (= 18 Jahren) (= 65 Jahre) (= 50 Jahre)
und -dissektionen — Aufnahme eines Warnhinweises in N aary  —esy 550 60088
die Produktinformationen // oo = 147 700 Nrrgroen = 1-086.410 P = 360.088
w s Fluorchinolone
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men und

keine Exposition

Fluorchinolone

Fluorchinolone

keine

ung oder

g
aufgrund der Dia-
se AA
und/oder AD
logistische
Regression

OR=1,75
(95 %-KI: 1,11-2,73)

der nicht klinischen Studie scheint durch die Gabe van

und
hender Lizionen.

Bei Patienten

g

i s ds 5570 Ot Srpobowera 3 sumhsEbns m PAC o e

Einlieferung in eine
Notaufnahme
aufgrund der
Diagnose AA

Cox-Regression

-2,24
(95 %-Kl: 2,02-2,49)

Hospitalisierung,
Einlieferung in eine
Notaufnahme oder
Tod aufgrund der
Diagnose AA
und/oder AD

Cox-Regression

HR = 1,66
(95 %-KlI: 1,12-2,46)

Systemisch und inhalativ angewendete Fluorchinolone kénnen das Risiko fir Acrtenaneurys-
arhahen, i

toren Perzonen Basierend auf den Daten

keine

van

induziert zu werden. jedoch eine Verschlimmerung bereits boste-

einem Risiko fur Aortenaneurysmen und -dissektionen sollten Fluarchinolone

S i, do e Ko ot o s ad Aooegoses e

[y e ———— -

nur nach zorgfiltiger Nutzen-Risiko- Abr ing und Berd gung anderer Therapiemasglich
keiten angewendet werden.
fiir Aor und =ind unter anderem:
in der war Aar oder varbe-
Aorter = wvaskulires Ehlers-D.

riitis, Behget. Hypertonie und Atherosklerose.

Patienten zollten Gber das Riziko fir Aortenancurysmen und -dissektionen informiert und dazu
i den = Bauch-, Brustkorb- oder Racken-

h in der Motaufnahme Sretliche Hilfe in Anspruch zu nehmen.

Seemann, Bulletin zur Arzneimittelsicherheit 2018
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Aortenaneurysma & -dissektion

* Erwachsenen ab 35 Jahren
- auch ohne Bluthochdruck, Diabetes oder erh6hten
Cholesterinspiegel
= >9 Millionen Fluorchinolon-Verordnungen
- 6.752 Falle innerhalb der folgenden 90 Tage
- 103 Falle mit chirurgischer Sanierung
* Inzidenz pro 10.000 Verschreibungen
- 7.5 Falle bei Chinolonen
- 4.6 Falle bei anderen Antibiotika
- 20% erhdhtes Risiko

" kein Hinweis, Chinolone per se Ursache

Newton, JAMA Surg 2021
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Aortenaneurysma & -dissektion

B Rt s 955 G

‘ The FAERS database study was the only one that compared

the 3 different fluoroquinolones (levofloxacin, moxifloxacin, and

ciprofloxacin). Their results highlight that the use of levofloxacin

ot oS B e Ao VO e e is associated with greatest risk, followed by moxifloxacin and cip-
rofloxacin, when compared to the control antibiotic (cefuroxime):

AD (OR 3.26) and AA (OR 5.03). They also assessed the influ-

ence of the route of administration. Oral administration is far

more common in outpatient settings with communiry—acquircd

pneumonia and more likely to produce these fatal adverse effects

versus intravenous (IV) administration, which might be due to

lesser dura-tion of IV administration.

Latif, WMJ 2020
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N Aort di kti
orienaneurysma & -aissekKtion
ad OR Previous studies have drawn causal between fl use and collagen
husind pathologies including tendon rupture and retinopathy. This meta-analysis
Nonuser{ref} L] to assess the iation between use and the risk of aortic dissection or
Last prescription” LA ic search was on Medline, EMBASE, and the Cochrane library.
Fastusers - 5 included in final analysis. Primary random.-effects meta-analysis of 7 studies, excluding
i studi d odds of aortic d ion (OR, 2.38;
Pncatirs 95% Cl, 1.71-3.32) aortic aneurysm (OR, 1.98; 95% Cl, 1.59-2.48), and aortic aneurysm or dissection
Current users | p— (OR, 1.47; 95% Cl, 1.13-1.89; I* = 72%) with current use of fluoroquinolones compared to their nonuser
Duration of exposure” counterparts. Based on the “number needed-to-harm” analysis, 7246 (95% Cl: 4329 to 14,085)
<3days | I patients would need to be treated with ﬁuorequmolonn for a duration of at least three days in order
3-13 days | —— for one additional patient to be harmed, a ion baseline incidence of aortic dissecti
Jilviaps - and aneurysm rupture to be 10 per 100,000 p: y . With strong ical these
. " findings suggest a causal relationship, warranting future research to elucidate the pathophysiological
Cumulative dose and of thi ion. These findings however, should not cease prescription
<4DDD - — of fl inol P hen clini dicated.
4~7.5000 | ——
75-150DD —r—
15+DDD —
Subgroup analysis by sex Results: A total of 29,638 aortic aneurysm and aortic dissection patients were identified between 2014 and 2017. The
Male - —=— use of flueroquinolones within a year was associated with a 10% increased risk of aortic aneurysm and aortic dissec-
Female - L tion (adjusted odds ratio: 1.10, 95% Cl 1.07-1.14, p < 0.05) compared with nonusers. The risk was higher in patients
Subgroup analysis by age who had used fluoraquinolones within 60 days (adjusted odds ratio: 1.53,95% CI 1.46-1.62, p <0.05). The risk of aortic
40-49 - ———8————  aneurysm and aortic dissection positively correlated with the cumulative dose and duration of fluoroquinolone
50.50 - — therapy (p<0.001).
6069 - —— Conclusions: Our study provides real-world evidence of the risk of aortic aneurysm and aortic dissection from fluo
7079 | —.— roquinclones in Korea, Patients and medical professionals should be aware that fluoroquinolones can increase the risk
80-89 - - of aortic aneurysm and aortic dissection, which may be acerbated by high dosage and duration of use.
90+ e
T T T T
+: pirend < 0.001 075 1 125 15 175
Wee, Sci Rep 2021 — Son, BMC Cardiovasc Disorders 2022
Hepatotoxizitat
Incidence rate (1)
Antibiotic Populaticon Per 100,000 Per 100,000 endpoint

users Presceriptions
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(i moxifloxacin

moxifloxacin

SCutpatient clinic,
Sweden
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Health Plan, Canada
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hospitalisation
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ervthromycin
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2.0 (0. 7-5.9) 14.0 (4.8-41.2)

amoxicl
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Perez, Epidemiol 1993 — Garcia-Rodriguez, Arch Int Med 1996 — Vaille, Alliment Pharmacol Ther 2006 — Bambeke, Drug Saf 2009

Leitner, Infection 2010 — Andrade, J Antimicrob Chemother 2011
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Periphere Neuropathie

Association Between Peripheral Neuropathy and Exposure e o e afteent burtions

to Oral Fluoroquinolone or Amoxicillin-Cl

IMPORTANGE
‘exposure, but risk has been poorly quantified.

oascTve

[DESIGN. SETTING, AND PARTICIPANTS  This nested case-control study used anonymized data

from
e 2008 201,
ExpasuRes.

cavulanate.

mecdeal records

RESULTS I total, 656
[47) 644

POnEEpOsD (adjusted Inckdont rate atko 147; 95% C1, 113-192). Risk ncreased by

Therumber

r0atest among men 3nd among patients oider than 60 years

With Incident Peripheral Neuropathy
and Other Risk Factors

Therapy ffluoreaunclone Therapy “Adjusted
‘Duration of Therapy, & NNM (95°% C1) variable Adjusted IRR (95% CI) P Value
Overall Amyloidosis 13.23(2.83-61.91) 001

5 304 167 (235 484-405 556) Lyme disease B 68 (1.90-39.74) 005
; 217262168203 299683 etotstae 378322440 ~001
10 152083 (17 742-202 778) Siggren syndrome 3.01(2.01-4.52) <.001
u 108631 (84 101-144341) Shingles 1.17 (1.04-1.32) 008
2 72421 (56068-96 561) Lupus. 1.03(0.66-1.61) .88
» S35 (42051-2421) Charlson comorbidity score 1.19(1.16-1.21) =.001
e BMI 1.01 (1.00-1.01) o4
s 1s8es6 1667208571 .
2 S ) Ex-smoker 1.07 (0.99-1.15) .09
10 79 348 (60 833-104 286)
Current 1140104126 005
14 56677 (43452-74490)
2 37785 Qs ses-40560)
» momainesran ® 31.500.000 Verordnungen
Wamen )
B 1042857 (111111 460000) in USA 2014
; Taas98 578365 1042857)
o 213 s 56 o ® 1:3.000.000 Verordnungen
1 372449 (289 683-521429) . "
2 28209193 122.307619) in USA zw 1997 — 2015 P> 178 Félle
3 186224 (144 841-260 714)
e "alRR 1.47
5 192105 (146.000-251724) "
7 137218 (104 286-179803) . - .
5 o s oy = 3%-ige Risikoerhdhung
.‘ 6909 (52143.89%01) }
2 45739 34 762-59934) pro Therapietag
» Y305 Qs ar1 44351y
iy = 2.4/10.000 Pat/Jahr

486667 (365 000-608 313)
347619 (260714-434 524)
243333 (182 500304 167)
173810(130 357217 262)
115873 (86905144 841)
86905 (65 179-108631)

" NNH 1:152.083 Pat
pro 10-Tagestherapie

Bonkat, Eur Urol 2018 — Morales, JAMA Neurol 2019
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Tendopathierisiko

Studies Odds ratio (OR) Studics Oddn ratio (O
n s C1 » - 55 C1 ”
Cutcome
Achilles tendon nupeure 2.52 (1.81-3.52) <0001
Achilles tendinitis 3 395 3.11-5.01) <0.001 3 284131 6.19) 0.00%
Any tendon disorders 1.98 (1.62-2.43) <0.001 0.60 (0.35-1.04) 0060
Age 134 0.91-1.97) ERE
Achilles tendon nupeure (132 693, 0039
<60 year 3 171 ©92-3.17> o088
=60 years s 361012121079 0022
Achilles tondinitis s e <0001
=60 years 2 135 (0.87-2.10) o180 =30 days 2 : 423 0238
=60 yoars z 5.08(1.93-13.33) ©.001 ~NE 2 1e% (1.27-2.21) <o.001
Any tendon disorders Achilles tendinitis
<60 yoars 4 128 (1.11-1.49) ©.001 =30 days 3 395 1-5.00) <0001
=60 yoars a 2.17 (1.48-3.20) <o.001 =30 days o
Conicosteroid use ~E o
Achilles tendon nupeure Any tendon disorder
Yes s 14.72 (R.83-24.53) ~<0.001 =30 days = o8 1Le2 243, <0001
rNo a 227021427 con =30 days o
Achilles tondinitis ~NE o
Yeu ' 9.10 (4.60-15.00) <o0.001
No ' 32031343 <0.001
Any tendon disorders
Ve a 468 (232-9.45) <0.001
No = 1560122100 <o.001

Deutsche UAW-Datenbank des BfArM und AkdA, Stichtag 10.12.2001 — Alves, Eur J Clin Pharmacol 2019
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of QTc-Verlangerung

Antimicrobial agent Cases Non-cases Crude ROR (95% Cl) Adjusted ROR (95% CI) Listing in
Arizona CERT

p-Lactam antibacterials

ampicillin 1 254 2.42 (NA) 2.40 (0.12, 16.01) NR A: drugs W|th a

amoxicillin 3 2588 0.71 (NA) 0.78 (0.20, 2.50) NR .

piperacillin/tazobactam a 1332 1.85 (0.59, 5.09) 2.16 (0.69, 5.99) NR |’|Sk of TdP

cetazolin 1 812 0.76 (NA) 0.82 (0.04, 5.38) NR

ceftriaxone 5 2182 1.41 (0.52, 3.50) 1.31 (0.48, 3.28) NR _ .
onavene B= drugs with a

meropenem 3 657 2.81(0.72, 8.99) 2.90 (0.73, 9.24) NR pOSSible riSk
Sulfonamides and trimethoprim

sulfamethoxazole/trimethoprim 7 3525 1.22 (0.53, 2.64) 1.42 (0.62, 3.08) c Of Td P
Macrolides.

ery\lhromycir.\ 7 653 6.60 (2.88, 14.34) 7.24 (3.15, 15.94) A c: drugs W|th a

clarithromycin 22 2531 5.37 (3.4, 8.31) 5.76 (3.66, 8.92) A

azithromycin 16 2406 4.10 (2.42, 6.84) 4.76 (2.81, 7.98) B Conditional
Fluoroquinolones .

ofloxacin 1 766 0.80 (NA) 0.67 (0.03, 4.38) B risk of TdP

ciprofloxacin 35 3554 6.10 (4.30, 8.62) 6.49 (4.51, 9.09) c

sparfloxacin® 1 11 NA NA A -

levofloxacin 55 4990 6.86 (5.20, 9.04) 7.58 (5.70, 9.95) B N R_ drUgS not

moxifloxacin a7 2912 7.88 (6.61, 11.08) 9.03 (6.43, 12.72) B li sted
Triazole derivatives

fluconazole 47 2229 13.12 (9.70, 17.69) 14.23 (10.54, 19.43) c

itraconazole 8 973 5.07 (2.35, 10.46) 6.11 (2.82, 12.67) c

voriconazole 17 1393 7.54 (4.52, 12.39) 8.52 (5.03, 13.94) B

posaconazole 3 250 7.39 (1.89, 23.75) 8.43 (2.17, 27.89) NR

Poluzzi, Drug Safety 2010
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Chinolone

Von der Food and Drug Administration (FDA) wurde ein neues Krankheitsbild, die
sog. ,FQ-assoziierte Disability” (FQUAD) definiert. Bei der Anwendung von
Fluorchinolonen betragt die Frequenz von Sehnenrupturen 0,08—0,2%. Risikofak-
toren hierfiir sind héheres Alter (= 60 Jahre), mannliches Geschlecht, Steroidmedi-
kation, rheumatoide Arthritis und sportliche Belastung der Sehnen wahrend der
Therapie. Als weitere Nebenwirkungen werden genannt: neurologische Schaden wie
periphere Neuropathien (auch als irreversible Schadigung méglich) und zentralner-
vose Symptome (z. B. Schlafstérung, Depression, Psychose, Grand-Mal-Krampfanfall).

Neu war eine Beobachtung an einer Stichprobe von knapp 2,2 Mill. Menschen, die
in Schweden auf Populationsbasis gemacht wurde und in den Jahren 2006—2013
die Dissektionshaufigkeit von Aortenaneurysmen innerhalb von 60 Tagen nach
einer Antibiotikatherapie als Zielkriterium untersuchte . Es zeigte sich eine
signifikant hohere Haufigkeit in der FQ-Gruppe im Vergleich zu Patienten, die
Amoxicillin erhalten hatten: 1,2 vs. 0,7 Dissektionen pro 1.000 Personenjahren. In
einer Folgestudie wurde dies nicht bestatigt.

Es ist also gerechtfertigt, auf sehr seltene Nebenwirkungen und statistische
Assoziationen hinzuweisen. Andererseits sind FQ seit Jahren und Jahrzehnten
bewdhrte, hoch effektive Antibiotika, die mit groBem Erfolg eingesetzt wurden.
Es sollte auf diese Gruppe nicht komplett verzichtet werden. Allerdings erscheint
es klug, vordem Einsatz immer die Frage zu stellen, ob leitliniengerecht eine
Erstlinien-Therapie ohne FQ zur Verfiigung steht. Sollte dennoch ein FQ
eingesetzt werden, ist der Grund hierfir gut zu dokumentieren und die
Aufklarung der Patienten liber die seltenen moglichen Nebenwirkungen obligat.

Bogner, MMW Fortschr Med 2021
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Mein Fazit

" wirksamste oral Antibiotikaklasse (ncben Betalaktamen)
= immer noch zahlreiche 1. Wahl-Indikationen

Delafloxacin neues MRSA-wirksames Chinolon
- keine Phototoxizitat, keine QTc-Verlangerung

- gute AbszelRpenetration, hoch aktiv bei saurem pH-Wert
- PSAE-Aktivitat bei Cipro-res PSAE (Antibiogramm)

kontraindiziert bei Bagatellinfektionen
Patient*innen ausreichend aufklaren
Massenverschreibungen zeigen Raritaten
Ciprofloxacin unwirksam bei Pneumokokken

KEINE INDIKATION KEIN CHINOLON
MEHR ZU VERWENDEN

ERHALTLICH
Google Play Store

ERHALTLICH
App Store

o) INSTAGRAM

4 derinfektiologe

www.antibiotika-app.eu
www.infektiologie.wien
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