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Metaanalyse — Antibiotika vs. Plazebo in der
Therapie der unkomplizierten Zystitis

Antibiotika vs. Patienten
Plazebo (OR) (n)
Klinischer Erfolg 4,81 1062
Heilung gesamt 4,67 1062
Mikrobiologische Eradikation 10,67 967
Behandlungsende
Mikrobiologische Eradikation 5,38 738
nach Behandlungsende
Mikrobiologische Reinfektion 0,27 843
Nebenwirkungen 1,643 1068

Falagas et al., J Infect 2009



Empfehlungsgrad

A

Evidenzgrad

la

Bei der Auswahl eines Antibiotikums sollen folgende Kriterien beriicksichtigt werden:

- individuelles Risiko des Patienten

- Erregerspektrum und Antibiotikaempfindlichkeit

- Effektivitat der antimikrobiellen Substanz

- unerwinschte Arzneimittelwirkungen

- Auswirkungen auf die individuelle Resistenzsituation beim Patienten
(Kollateralschaden) und/oder die Allgemeinheit (epidemiologische
Auswirkungen)

Literatur: [194,244,335,494]

Starker Konsens Abstimmung: 11/11

Evidenzgrad

Aus der Gruppe der fiir die Therapie der unkomplizierten Harnwegsinfektion
prinzipiell geeigneten oralen Antibiotika bzw. Antibiotikaklassen - Aminopenicilline in
Kambination mit einem Betalaktamase-Inhibitor, Cephalosporine der Gruppe 2 und
3, Fluorchinolone, Fosfomycin-Trometamol, Nitrofurantoin, Nitroxolin,
Pivmecillinam, Trimethoprim bzw. Cotrimoxazol - ist die Gefahr flr mikrobiologische
Kollateralschdden in Form won Selektion multiresistenter Erreger oder einem
erhohten Risiko fir eine Clostridium difficile assoziierte Colitis bei Fluorchinolonen
und Cephalosporinen am hochsten.

Expertenkonsens basierend auf: [475]

Starker Konsens Abstimmung: 9/9



S3 — Leitlinie HWI

antibiotische Therapie der unkomplizierten Zystitis

Substanz Tagesdosierung Dauer Eradikationsrate bei | Empfindlichkeit Geringe Sicherheit/Geringe
sensiblen Erregern Kollateralschaden Nebenwirkungen (UAW)

Folgende Antibiotika sollen bei der Therapie der unkomplizierten Zystitis vorzugsweise eingesetzt werden:
Fosfomycintrometamol |3000mg 1 x 1Tag ++ +++ +++ +++
Nitrofurantoin 50mg 4 x tgl. 7 Tage +++ +++ +++ ++
Nitrofurantoin RT 100mg 2 x tgl. 5 Tage +++ +++ +++ ++
Nitroxolin 250mg 3 x tgl 5 Tage +++ +++ +++ +++
Pivmecillinam 400mg 2-3 x tgl. 3 Tage +++ +++ +++ +++
Trimethoprim soll nicht als Mittel der ersten Wahl eingesetzt werden, wenn die lokale Resistenzsituation von Escherichia coli >20% liegt:
Trimethoprim 200mg 2 x tgl. 5 Tage +++ ++(+) ++ ++(+)

Cefpodoximproxetil 100mg 2 x tgl. 3 Tage ++ ++ + +4++
Ciprofloxacin 250mg 2 x tgl. 3 Tage +++ ++ + —
Cotrimoxazol 160/800mg 2 x tgl 3 Tage +++ +(+) ++ ++
Levofloxacin 250mg 1 x tgl. 3 Tage +++ ++ + ++
Norfloxacin 400mg 2 x tgl. 3 Tage +4++ ++ + ++
Ofloxacin 200mg 2 x tgl. 3 Tage +++ ++ + T+

RT= Retardform (= Makrokristalline Form)

Kranz J et al, Urol Int 2018. S3-LL

HWI
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Antibiotikaresistenz (i/r) bei unkomplizierter Zystitis in Deutschland
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Wagenlehner et al. 2008; Schmiemann G et al. 2012; Zwirner M et al. 2016



Antibiotikaresistenz E. coli bei ambulanten HWI in Europa

Organism (n)/Antimicrobial agent

Percent of isolates susceptible and resistant by country

Significant differences in rates between countries

(p values)

BE (n = 178) DE (n = 179) ES (n = 181) BE versus DE BE versus ES DE versus ES
E. coli (total n = 538) S (%) R (%) S (%) R (%) S (%) R (%) S (%) R (%) S (%) R (%) S (%) R (%)
Amoxicillin—clavulanic acid 77.0 23.0 8l.6 18.4 57.5 425 n.s. n.s. <0.001 <0.001 <0.001 <0.001
Cefuroxime 94 4 5.6 87.2 12.8 834 6.6 <0.01 <0.01 <0.001 <0.001 n.s. n.s.
Cefixime 96.1 39 89.9 10.1 86.7 13.3 <0.01 <0.01 <0.001 <0.001 n.s. n.s.
Cefpodoxime 95.5 45 89.9 10.1 86.2 13.8 <0.05 <0.05 <0.001 <0.001 n.s. n.s.
Ceftibuten 97.8 22 9l1.1 89 92.3 7.7 <0.01 <0.01 <0.01 <0.0l n.s. n.s.
Ceftriaxone 96.6 34 90.5 9.5 89.5 10.5 <0.01 <0.01 <0.01 <0.0l n.s. n.s.
Ciprofloxacin 87.1 129 82.7 17.3 59.7 398 n.s. n.s. <0.001 <0.001 <0.001 <0.001
Norfloxacin 848 129 77.1 19.0 53.6 42.0 <0.05 <0.05 <0.001 <0.001 <0.001 <0.001
Fosfomycin 98.9 1.1 100 0 972 28 n.s. n.s. n.s. ns. <0.05 <0.05
Nitrofurantoin 99.4 0.6 99.4 0.6 100 0 n.s. n.s. n.s. n.s. n.s. n.s.
Trimethoprim—sulfamethoxazole 854 4.6 80.4 8.4 68.5 309 n.s. n.s. <0.001 <0.001 <0.001 <0.001

Kresken M et al. CMI 2016



Antibiotikaresistenz Mecillinam E. coli bel ambulanten HW!I in Deutschland

» Tab.1 MHKsg s-Werte von Mecillinam (mg/l)

Gruppe (n) MHKsq MHKgq
Alle Isolate (494) 0,25 4
Isolate mit dem ESBL-Phanotyp (23) 1 4
Ubrige Isolate (471) 0,25 4

250 Wildtyp-Stamme Keine Wildtyp-Stamme

A A
[ 164 Y \

150 - Klinischer
ECOFF Grenzwert

Zahl der Isolate

100

50 -

5 1 R}

<0,03 0,06 0,12 0,25 0,5 16 32 >32
MHK (mg/l)

[l sensibel [ resistent

» Abb.1 Verteilung der E. coli-Isolate nach den MHK-Werten von
Mecillinam

Kresken M et al. Aktuelle Urol 2017



Antibiotikaresistenz Nitroxolin E. coli bei ambulanten HWI in Deutschland
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FIG 2 Susceptibilities of 499 E. coli isolates to nitroxoline.

Kresken M et al. AAC 2014



Antibiotikaresistenz E. coli bei unkomplizierter Zystitis in MUnchen

Table 2 Percentage susceptibility of E. coli isolated from
women with AUC

Antibiotic Susceptibility of the antibiotic to £ coli
[in %]
Ampicillin 60.3
Ampicilin/sulbactam 65.5
Amoxicilin 69.6
Amoaoxicillin/clavulanic acid 748
Piperacillin 69.6
Piperacillin/tazobactam 918
Cefuroxime 90.7
Cefpodoxime 929
Cefotaxime 956
Ceftazidime 953
Imipenem 100
Meropenem 100
Ciprofloxacin 849
Levofloxacin 86.3
Moxifloxacin 86.0
Gentamycin 94.0
Tetracycline 74.8
Nitrofurantoin 98.1

Trimethoprim/sulfamethoxazole  74.8

Fosfomycin-trometamol 99.2

Seitz et al. BMC Infectious Diseases 2017
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Fosfomycin Metaanalyse (mikrobiologischer Erfolg)

Fosfomycin Comparater(s) Risk ratlo Risk ratlo
Study or Subgroup Events Total Events Total Welght M-H, Random, 95% CI M-H, Rondom, 95% CI

1.3.1 Fosfomycin vs quinolones
Naber 1930 135 194 92 107 49% 0.81[0.72,051] —_—
Boerema 1930 51 57 48 50 55% 0.93 [0.84, 1.04] T
Raynaoert 1980 14 16 14 16 17% 1.00 [0 ??, 1301 i —
De Jong 1991 ] 26 30 34% 1.08[0.92,128] -T—
Cortes 1992 325 36 40 L9% 1.10[0.98, 1.24) T
Richoud 1985 % 29 5 18 311% 1.00[0.85,1.20) b
Bozkurt 2008 47 50 48 50 62% 098 [0.89, 1.07]
Subtotal (95% CI) 404 321 197% 0.98 [0.89, 1.07]
Total events ErL] 289
Heterogenalty: = 0.01;x’=18.29, df=6 (P=0.006); 1’=67%
Test for overall effect: Z=0.52 (P=0.60}
1.3.2 Fosfomycin vs trimethoprim
Harvard Davis 1950 7 22 12 22 07% 142[091,221] [ e —
Minassian 1998 147 1?? 70 B4  50% 1.00 [0 39 1121 1
Subtotal (85% CI) 106 57% 112 [QDO. 1561 e
Total events 164
Heterogenelty: t°=0.04; 3 —243 dr— 1 [F o 12); 1= 55%
Test for overall effect: 4 (F=0.
133F welnvs
Naber 1920 135 194 73 99 31B% 0.94[0.81,1.10)
Crocchiolo 1990 19 19 15 17 26% 1.13[0.93,138]
Subtotal (35% CT) 116 65% 1.02 [0.84, 1.24]
Total events
Heterogenalty: 2= 0.01; ,(1 21.4 df=1(P= 0 12); 12=58%
Test for overall effect: 7=0.23 (P=0.82)
1.3.4 Fosfomycin vs beto-lactams
Elhanan 1594 53 58 45 54 LD% 1.10[085,1.27] T
Subtotal (95% CI) 58 54 40% 1.10[0.95, 1.27] -
Total events 53 45
Heterogenelty: Not applicable
Test for overall effect: Z=1.26 (P=0.21)
1.3.5 Fosfomycin vs nitrofurantoln
Sten 1995 146 168 127 157 59% 107 [D.BB, 1 1%{ T
Subtotal (35% CI) 188 157 59% 1.07 [0.98, 1.1 -
Total events 127
Heterogenelty: Not uppllcuble
Test for overall effect: Z=1.46 (P=0.14)
1.2.6 Fosfomycin vs other amlblotlcs
Raynaoert 1920 14 14 16 17% 1.00[0.77,130] i —
Boerema 1930 51 5? 48 50 55% 093 [0.B&, 1.04) -
Naber 1920 135 194 165 206 51% 0.87 [0.77, 057] —
Crocchiolo 19590 15 19 15 17 26% 1.13[0.93,138] i
Harvard Davis 1950 17 22 12 22 07% 142[0581, 2.21] ] *
De Jong 1991 X B 30 34% 1.08[052,1.28) I
Cortes 1552 5 15 36 40 L9% 1.10[0.98, 1.24) I
Elhanan 1594 53 58 45 54 LD% 1.10[085,1.27] T
Richoud 1935 % 29 5 18 3% 1.00[0.84,1.20) -
Minassian 1998 14 177 70 B4 50% 1.00[0.89,1.12] -1
Steln 1995 146 168 1 15? 5.9% 1.07 [0.98, 1.18] I
Bozkurt 2008 4 50 48 6.2% 0.98 [0.83, 1.07] -
Subtotal (85% CI) 848 ?5‘0 48.2% 1.02 [0.97, 1.07] L 4
Total events 71
Heterogenelty: 2=0.00; x?=18.59, df= 11|P—00?} 12=41%
Test for overall effect: Z=0.64 (P=0.52)
_
e Falagas M et al., JAC 2010

Favours comparator(s) Favours fosfomycin



Fosfomycin (3 g einmalig) PK/PD

Table 1
Fosfomycin and comparator agent MICs for ESBL- and carbapenemase-producing E. coli
MIC, ug/mL

Strain Fosfomycin Ciprofloxacin Trimethoprim-Sulfamethoxazole Gentamicin Ertapenem
79,768 1 0.06 0.12 1 0.03
80,083 2 >16 =8 32 025
80,960 4 >16 =8 05 1
85,332 2 =16 0.12 =32 0.12
88,273 2 =16 0.12 0.5 0.5
89,439 1 =16 =8 =32 1
90,087 2 >16 >8 0.5 0.5
90,789 2 =16 =8 32 2
92,969 4 =16 4 32 2
95,882 2 =16 =8 2 4
N-10-1631 4 =16 =8 0.5 =32
ECMHO1 1 =16 =8 =32 =32

Table 2

Fosfomycin pharmacodynamic parameters achieved. Table 3

Fosfomycin reductions in log;, CFU relative to baseline of E. coli when simulating urinary
Strain E. coli Genotype Fosfomycin  Fosfomycin  Fosfomycin concentrations after a single 3-g oral dose.
MIC J Y FAUCy_4/MIC
(pg/mL) h [%] Log killing at:

79,768 wild type 1 24 [100] 29.000 Strain (Fosfomycin MIC, pg/mL) 1h 2h 6 h 12h  24h 48h
80,083 CTX-M-15,0XA-1 2 24[100] 14,500 79,768 (1) 240 240 240 240 24.0 24.0
80,960 CTX-M-15,TEM-1 4 24 [100] 7250 80,083 (2) 3.2 >4.0 >4.0 >4.0 24.0 >4.0
85,332 CTX-M-14,TEM-1 2 24 [100] 14,500 80,960 (4) >40 240 240 240 4.0 >4.0
88,273 NDM-1 2 24 [100] 14,500 85,332 (2) 240 240 240 240 24.0 24.0
89,439 CTX-M-15TEM-1,0XA-1 1 24 [100] 29,000 89,439 (1) >40 240 =240 240 >4.0 >4.0
90,087 CTX-M-15,0XA-1 2 24[100] 14,500 90,087 (2) >40 240 =240 240 >4.0 >4.0
90,789 CTX-M-15,0XA-1 2 24 [100] 14,500 90,789 (2) 4.0 4.0 24.0 24.0 24.0 24.0
92,969 KPC-3,TEM-1 4 24 [100] 7250 92,969 (4) >40 240 240 240 >4.0 >4.0
95,882 CTX-M-15,0XA-1 2 24 [100] 14,500 95,882 (2) >40 240 240 240 >4.0 >4.0
N-10-1631 KPC-3,TEM-1 4 24 [100] 7250 N-10-1631 (4) >40 240 240 240 24.0 >4.0
ECMHO1 CTX-M-15,0XA-1 1 24[100] 29,000 ECMHO1 (1) >40 240 =40 240 >4.0 >4.0

Zhanel G et al. Diagn Microbiol Infect Dis 2017 Growth reduction relative to initial inoculum.



Nitroxolin 3x250mg vs. Cotrimoxazol 2x960mg oder Norfloxacin 2x400mg:
eine Individualpatientendaten Metaanalyse

mMITT-Set
favors controls : :lavor: nitroxoline
. : - Weight (%)
Cotrimoxazol  wwnE 10 : | : 210
| |
. | |
Cotrimoxazol NWNF 11 . : 248
| |
. | |
Norfloxacin NWNF 13 ; = ! 247
| |
| |
Cotrimoxazol ~ NWNF15 T T 28
| |
Total —_—— : 100
| |
J 1

25 -2 -6 10 5 0 5 10 5 20 25

Estimated difference (95%-confidence interval)
Nitroxoéine - Controls

. favors controls t :hvovs nitroxo ne
Cotrimoxazol : : Waight (%)
NWNF 10 3 , 226
Cotrimoxazol : '
NWNF 11 - ! 225
Norfloxacin : :
NWNF 13 —r— 261
Cotrimoxazol 1 |
NWNF 15 | —— 288
| |
) )
Total — e ' 100
: : i é . :
30 -20 10 0 10 20 30

Estimated difference (95%-confdence interval)
Nitroxolne - Controls

Naber KG et al., BMC Infectious Diseases 2014, 14:628



Pivmecillinam Netzwerkmetaanalyse

Endpoints PIV 400mg 4x7d
1 Short term clinical cure 11203 ] FIV:400mg 3x10d
2 Long term clinical cure TS AT 12000
3AdverseEvents: PIV 400mg 3x7d | Brumfit 1979: 3, 4,5,6,7, 8 Sipgeg 2922
4 Shortterm baderlologlml cure 8400 Guttmann 1977: 3,5, 6, 7, 8 » 3, 4,0,
5 Long term bacteriological cure &
6 Reinfection at follow-lfpvisit 2, E-"I-\;r;é;(;:i-ll-i_rlu-i PIV 560mg 3x10d
7 Relapse at follow-up visit C‘% %, ! high=8000mg | 16800
8 Primary failure PIV 200mg 3x10d 6@,&""“0,] LT : &
6000 20,9, HIGH 6
% 3
2,7, 2000-16800mg > 2>, o] IV 400mg3x3d
s \9%0‘%8._1-,};5. 3600
PIV 400mg 2x7d P Ty 5 -
5600 a7 Y qe\\ : xg% Bjerrum 2009: 1, 3,4,7,8
X2 © ae® Bitsch 1984: 1, 3, 4,5
_‘\@\
................ . Hovelius 1985 \ g
| Nalidixic | 2,38 PIV 200mg 3x7d
' Low<12000mg ! 4200
£,
~ 0 B2
00 00 - o’
% = & 2,
& = \E;
— S A )
: &5 g
o
g ¥ & . [PV 200mg2x7d
s PIV 200mg 3x3d 2 R o
el £, 8,2 2800
= 1800 23
L)
Menday 2000
PIV 50mg 4x3d 1,3,4,6,8 PIV 50mg 2x7d PIV 400mg 2x3d MODERATE PIV 200mg 3x3d+200mg
600 LOW 1050 2400 1900-2800mg 2000
600-1800mg Ishigami 1977 Nicolle 2002 A
1348 12,3458 PIV 200mg 2x6d [ < o
PIV 800mg 1x1d 2000 S\; 3‘0.,6'
800 !
Boerema 1983
4,5,6,7

Pinart M et al., Int J Infect Dis 2017



Nitrofurantoin Metaanalyse (mikrobiologischer Erfolg)

Nitrofurantoin  comparator RR RR
Study or Subgroup Events  Total Evenits Teotal Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
1.1.1 Trimethoprim/sulfamethoxazole
Spencer 1994 SXT, P 33 40 66 80 6.8% 1.00 [0.84, 1.19] 1994 -
Hooton 1995 SXT, F 10 12 39 40 2.7% 0.85[0.66, 1.11] 18985 I
Iravani 1989 SXT, P 57 70 133 144 13.1% 0.88[0.78, 1.00] 1993 -
Gupta 2007 SXT. F 41 154 131 144 20.4% 1.01 [0.94, 1.08] 2007 -
Lopsz-Carmaona 2007 SXT, F 7 2] 2] 20 0.8% 1.73[0.95, 3.14] 2007
Subtotal (35% CI) 285 428 43.8% 0.97 [0.92, 1.03] ‘
Total events 248 378
Heterogeneity: Chi? = 8,05, df = 4 (P = 0,09); I = 50%
Test for averall effect: Z = 0.92 (P = 0.36)
1.1.2 Trimethoprim
Iravani 1982 TMP200mg, F 41 54 95 104 9.8% 0.83[0.71, 0.98] 1982 -
Iravani 1982 TMP2300mg, F 41 54 92 M0 9.1% 0.91 [0.76, 1.08] 1982 -
Spencer 1994 TMP, P 33 40 58 T4 BA% 1.05[0.87, 1.27] 1994 T
Subtotal (95% CI) 148 288 251% 0.91 [0.83, 1.01] <P
Total events 115 245
Helerogeneity: Chi* = 354, df = 2 (P = 0.17); 1 = 44%
Test for overall effect: £=1.79 (P = 0.07)
1.1.3 Quinclones
Ludwig 1987 OF X, P 21 3z 34 42 44% 0.81 [0.61, 1.08] 1987 - |
Lightstone 1888 NAL, P 20 22 29 29 3.9% 0.91[0.78, 1.05] 1988 -1
Iravani 1989 CIP, P 57 70 118 130 12.5% 0.90[0.78, 1.02] 1993 ]
Lopez-Carmona 2007 CIP, F 7 9 18 23 1.5% 0.99[0.66, 1.50] 2007 ]
Subtotal (95% C1) 133 224 22.3%  0.89 [0.81, 0.98] L 2
Total events 105 188
Heterogeneity: Chi* = 0.76, df = 3 (P = 0.86); " = 0%
Test for overall effect: £ = 2,38 (P = 0.02)
1.1.5 Miscellaneous
Meyer 1887 PMA, P 21 26 23 26 3.5% 0.81[0.72, 1.15] 1987 [
Hooton 1885 AMX, F 10 12 v 43 24% 0.97[0.73, 1.28] 1895 - 1
Hooten 1995 CFR, F 10 12 37 37 2.9% 0.82 [0.63, 1.07] 1995 -
Subtotal {95% CI) 50 106  8.8%  0.90 [D.77, 1.04] -
Total events 41 a7
Heterageneity: Chi? = 0.76, df = 2 (P = 0.68); |7 = 0%
Test for overall effect: £ =1.43 (P =0.15)
Total (95% CI) 616 1046 100.0% 0.93 [0.89, 0.97] LY
Total events 509 919 ) ) ) )
Heterogeneity: Chi® = 16,68, df = 14 (F = 0.27); I? = 16% T T T L
Test for overall effect: Z = 3.13 (P = 0.002) 0.5 0.7 1 15 2 HUttner M et a|'1 JAC 2010

- ) Favours [comparator] Favours [nitrofurantoin]
Test for subgroup differences: Chi* = 3,25, df = 3 (P = 0.35), P = 7.7%



Nitrofurantoin Metaanalyse (klinischer ErfolQg)

Nitrofurantoin comparator

Study or Subgrou, Events Total Events Total Weight
1.2,1 Trimethoprim/sulfamethoxazole

Spencer 1994 SXT. P 67 82 142 168  6.0%
Hooton 1985 SXT, F 7 12 3z 39 04%
Iravani 1999 SXT, P 67 75 137 153 B.6%
Ernst 2005 SXT, F 20 23 43 49 27%
Gupta 2007 SXT, F 134 160 117 148 7.2%
Subtotal (95% CI) 352 557  25.0%
Total events 295 471

Heterogeneity: Tau? = 0.00; Chi* = 3.23, df =4 (P = 0.52); *= 0%
Test for overall effect: Z = 0.09 (P = 0.93)

1.2.2 Trimethoprim

Iravani 1982 TMP300mg, F 54 54 110 110 25.3%
Iravani 1982 TMP200mg, F 54 54 104 104 25.2%
Spencer 1994 TMP, P 67 &2 147 170 B.2%
Subtotal (95% CI) 190 384 56.8%
Total events 175 361

Heterogeneity: Tau® = 0.00; Chi® = 4,99, df = 2 (F = 0.08); I* = 60%
Tesl for overall effect: £ = 0.26 (P = 0.80)

1.2.3 Quinolones

Ludwig 1987 OFX, P 20 39 34 41 0.9%
Iravani 1893 CIP, P 67 75 132 147 8.6%
Emst 2005 CIP, F 20 23 41 50  2.4%
Subtotal (95% CI) 137 238 11.9%
Total events 107 207

Heterogeneity: Tau® = 0.04; Chi* = 966, df = 2 (P = 0.008); F = 79%
Test for overall effect: 2=0.78 (P = 0.43)

1.2.4 Miscellaneous

van Pienbroek 1993 FOF, F a1 99 78 92  55%
Hooton 1995 CFR, F 7 12 21 32 0.4%
Hooton 1995 AMX, F 7 12 28 42 0.4%
Subtotal (95% CI) 123 166 6.3%
Total events 95 127

Heterogeneity: Tau? = 0.00; Chi? = 0.23, df = 2 (P = 0.83); 7= 0%
Test for overall effect: 2 =0.73 (P = 0.47)

Taotal (95% Cl) 802 1345 100.0%
Total events 672 1166

Heterogeneity: Tau® = 0.00; Chi* = 20,09, df = 13 (P = 0.09); ¥ = 35%

Test for overall effect: 2 = 0.58 (P = 0.56)

Test for subgroup differences: Chi* = 1.03, df =3 (P = 0.79), I? = 0%

RR

M-H, Random, 95% CI Year

RR
M-H, Random, 35% CI

0.97 [0.86, 1.09)
0.71[0.43, 1.17]
1.00 [0.91, 1.10)
0.99 [0.82, 1.20]
1.06 [0.95, 1.18]
1.00 [0.95, 1.06]

1.00 [0.97, 1.03]
1.00 [0.97, 1.03]
0.94 [0.84, 1.06]
1.00 [0.96, 1.03]

0.62 [0.44, 0.87]
0.99 [0.90, 1.09]
1.06 [0.86, 1.30]
0.90 [0.70, 1.16]

0.97 [0.85, 1.10)
0.89 [0.52, 1.53]
0.88 [0.52, 1.48)
0.96 [0.85, 1.08]

0.99 [0.96, 1.02]

1994
1995
1989
2005
2007

1982
1982
1994

1987
1989
2005

1993
1995
1985

-
A

05 o7
Favours [comparator]

t t
15 2
Favours [nitrofurantoin]

Huttner M et al., JAC 2010



Nitrofurantoin 5 Tage vs. Fosfomycin SD bel

unkomplizierter Zystitis

No./Total No. (%)

Nitrofurantoin Fosfomycin Difference, %
Clinical and Bacteriologic Outcome (n=255) (n=258) (95% CI) P Valug®
Primary Qutcome
Clinical response at 28 dv
Clinical resolution 1717244 (70) 1397241 (58) 12 (4-21) 004
Clinical failura 66,244 (27) 94341 (39)
Indeterminate 7/244(3) B/241 (3)
Missing® 11(4) 17 (7)
Sacondary Qutcomes
Clinical response at 14 d
Clinical resolution 184/247 (75) 162247 (66) 9(1-17) .03
Clinical failura 56/247 (23) 75/247 (30)
Indeterminate 71247 (3) 10/247 (4)
Missing* 8(3) 11 (4)
Microbiologic response
at 28 d¥
Culture obtained/baseling 175/1594 (50) 163/183 (89)
culture positive
Bacteriologic success 1297175 (74) 103/163 (63) 11 (1-200 04
through 28 d
Bacteriologic success 46/175 (26) B60/163 (37)
failure by 28 d
Microbiologic response at 14 d
Culture obtained/baseling 1777154 (51) 165/183 (90)
culture positive
Bacteriologic success 146/177 (82) 1217165 (73) 9(0.4-18) .04

through 14 d

Bacteriologic success
failure by 14 d

31/177 (18)

44165 (27)

Huttner A et al., JAMA. 2018; 319:1781-1789

* Calculated using 32 test.

b Clinical response was defined as
clinical resolution (complete
resolution of symptoms and signs of
urinary tract infection without prior
failure), failure {need for additional
or change in, antibiotic treatment
due to a urinary tract infaction, or
discontinuation due tolack of
efficacy), or indeterminate (either
persistance of symptoms without
objective evidence of infection or
any extenuating drcumstances
pracluding a dassification of clinical
resolution/failure). Microbiclogic
response was defined as resolution
{eradication of the infecting strain
with no recurrence of bacteriuria
[<107 colony-forming units/mL]
during follow-up) or failure
(bacteriuria =107 colony-forming
units/mL with the infecting strain).

© Number of patients with missing
data on this outcome measure
and thus not includad in this
analysis (see eTables 2and 3in
Supplement 3 for multiple
imputation and sensitivity analyses
fior missing data).
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Starke Mikrobiomverschiebungen
durch Ciprofloxacin-Therapie

Before CP
treatment

End of CP
treatment

B Megamonas W Alistipes Eubacterium Oscillospira
W Dialister M Turicibacter W Lachnobacterium Ruminococcus
W Bifidobacterium 1 Clostridium Lachnospira Other
B Bacteroides M Biautia 1 Roseburia
B Parabactemides I ‘Clostridium’ (Lachnospiraceae) ‘Ruminococcus' (Lachnospiraceae)
M Frevotelia I coprococeus Faeclibacterium
CP_73 CP_31 CP_B1 cP 7 CP_121 CP_142 CP_247 CP_ 4 CP_109
PLIE
N A\
g
S o o I - -
____V___ — -a\/'—f
Reduced diversity at Increased diversity at
the end of treatment the and of treatment

Stewardson AJ- (2015): Collateral damage from oral ciprofloxacin versus nitrofurantoin in outpatients with urinary tract infections: a culture-free analysis of gut
microbiota. Clin Microbiol Infect. 2015 Apr;21(4):344.e1-11. doi: 10.1016/j.cmi.2014.11.016. Epub 2014 Nov 25.



Einfluss auf das Mikrobiom von Fosfomycin- und

M Rhizobiaceae
Clostridiales vadinBB60

W Ruminococcaceae

M Lachnospiraceae

M Lactobacillaceae

M Alicyclobacillaceae

M Deferribacteraceae

M Rhodothermaceae

W S24-7

M Rikenellaceae
Prevotellaceae
Porphyromonadaceae

M Bacteroidaceae

- _— i

“ Nitrofurantoin BNO 2103

Gessner A (2016): “The influence of urologic therapeutics on the microbiome in an experimental model” in”"How the microbiome is influenced by the
therapy of urological diseases: standard vs. alternative approaches”. 31st Annual EAU Congress, Munich 2016. | Naber, KG et al. (2017). How the
microbiome is infl uenced by the therapy of urological diseases: standard versus alternative approaches. Clinical Phytoscience 3:8.

M Verrucomicrobia




epidemiologische Auswirkungen von Antibiotika

Substanzgruppe Effekte auf kollaterale Flora Kompartiment
Aminoglykoside ESBL 1 -
Carbapeneme MRSA ) Stuhlflora

VRE Tt
P. aeruginosa T 1
S. maltophilia ™
Cephalosporine ESBL ™1 Stuhlflora
C. difficile ™
Fluorchinolone ESBL 1 Stuhlflora
MRSA ™ Hautflora
C. difficile ™
Fosfomycin - -
Nitrofurantoin - -
Nitroxolin -
Penicilline ESBL 0 Stuhlflora
Pivmecillinam - -
| Sulfonamide ESBL 0 Stuhlflora




Antibiotikaverschreibungen Zystitis

Antibiotikaverbrauch bei Diagnosen N10, N30.0, N30.9, N39.0 fir
weibliche Versicherte ohne Krankenhausaufenthalte in den letzten vier
Wochen vor Verordnung (Wiss. Institut der AOK)

Antibiotikum IV/ 2010 IV/ 2015
Trimethoprim (TMP) 18.979 20.626
Sulfamethoxazol/TMP 230.824 142.290
Ciprofloxacin 225.643 241.016
Norfloxacin 49.620 30.116
Levofloxacin 43.184 35.597
Nitrofurantoin 33.959 44.471
Fosfomycin 41.206 185.309

Nitroxolin 9.278 6.722



Nicht antibiotische Therapie der
aktuen unkomplizierten Zystitis



Ibuprofen (400mg 3x/ Tag/ 3 Tage) vs.
Fosfomycin (3g einmalig)

250
Bl Ibuprofen [ Fosfomycin

200

Frequency

150

100

50

No One Two
prescription prescription prescriptions

Gagyor I. et al., BMJ 2015;351:h6544



Ibuprofen (400mg 3x/ Tag/ 3 Tage) vs.
Fosfomycin (3g einmalig) — 6 Monate follow up

Ibuprofen (n=241) Fosfomycin (n=243) | p-value
Pyelonephritis, n (%) 5(2.1) 1(0.4) 0.122
Early relapse symptoms (at day 8—14), n (%) 13 (5.4) 7(2.9) 0.179
Recurrent UTI (beyond day 14), n (%) 14 (5.8) 27 (11.1) 0.049

Bleidorn J. et al., GMS 2016;14:1-6




Ibuprofen (600mg 3x/ Tag/ 3 Tage) vs.
Pivmecillinam (200mg 3x/ Tag/ 3 Tage)
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lbuprofen
= I Pivmecillinam
= I 1 | ] I I ] ]
0 2 4 [+ 8 10 12 14
Days after randomization
Mumber at risk

lbuprofen 181 174 134 97 67 52 44 40 . ..
Pivmecillinam 178 167 85 32 16 12 12 11 Vik I etal. PLOS medicine 2018



Diclofenac (75mg 2x/ Tag/ 3 Tage) vs.
Norfloxacin (400mg 2x/ Tag/ 3 Tage)

B 100
E‘E —— Norfloxacin
= 3 === Diclofenac
| S 80
i o |
S & ==
(1 E — _l
vg 0 I
Z = -
= = I
g3 40 I
= [
o —
20 —_
Hazard ratio — 1.64 (1.26 to 2.14)
Po0. 001
IDF
No at risk
Diclofenac
133 102 Ir A7 25 12
Norfloxacin
120 T 32 17 11 4

Kronenberg A. et al., BMJ 2017;359:j4784
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No at risk
Diclofenac
133
Norfloxacin
120

Hazard ratlo = 10.06 [6.67 to 15.17)
e P¢0.001

2 & & 3 10

Days since randomisation

125 B89 63 59 56

2 2 2 2 2



Kranz J et al, Urol Int 2018

Was sagt die S3-Leitlinie

Nr.6.1.3

Evidenzgrad

\'

Nr.6.1.4
Empfehlungsgrad

Evidenzgrad

la

Statement 2017

Bei der Therapie der unkomplizierten Zystitis geht es im Wesentlichen darum, die
klinischen Symptome rascher zum Abklingen zu bringen.

Expertenkonsens basierend auf: [72,149]

Starker Konsens Abstimmung: 11/11

Empfehlung 2017

Bei der akuten unkomplizierten Zystitis sollte eine antibiotische Therapie empfohlen
werden. Bei Patientinnen mit leichten/mittelgradigen Beschwerden kann die
alleinige symptomatische Therapie als Alternative zur antibiotischen Behandlung
erwogen werden. Eine partizipative Entscheidungsfindung mit den Patienten ist
notwendig.

Literatur: [49,72,143,462]

Starker Konsens Abstimmung: 11/11



Ist Phytotherapie
eine Alternative
bei der
Behandlung der
akuten, unkomplizierten
Zystitis?



BNO 1045 (3x2/ Tag/ 7 Tage) vs. Fosfomycin (3g einmalig)

A=-6,3%; 95 % Cl, -11,99 % bis -0,53 %; P=0,0014
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BNO 1045 Fosfomycin

Wagenlehner F et al (2018): Non-Antibiotic Herbal Therapy (BNO 1045) versus Antibiotic Therapy (Fosfomycin Trometamol) for the Treatment of Acute Lower Uncomplicated Urinary Tract
Infections in Women: A Double-Blind, Parallel-Group, Randomized, Multicentre, Non-Inferiority Phase Il Trial. Urol Int.



BNO 1045 (3x2/ Tag/ 7 Tage) vs. Fosfomycin (3g einmalig)

15 BNO 1045

Fosfomycin
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Durchschnittlicher ACSS-Summenscore
(Domane typical)

1 4 8 38

*Gemessen mit dem ACSS Fragebogen, Domane ,typische Symptome*

Wagenlehner F et al (2018): Non-Antibiotic Herbal Therapy (BNO 1045) versus Antibiotic Therapy (Fosfomycin Trometamol) for the Treatment of Acute Lower Uncomplicated Urinary Tract
Infections in Women: A Double-Blind, Parallel-Group, Randomized, Multicentre, Non-Inferiority Phase Il Trial. Urol Int.



Auftreten von Pyelonephritiden bei nicht antibiotischer Therapie

e Bei 0,3% in der Fosfomycin-Gruppe und

e Bei 1,5% in der BNO 1045-Gruppe kam es zu einer Pyelonephritis (bei 3 der 5 Falle
jeweils bereits am ersten/ zweiten Behandlungstag)

Inzidenz einer
Pyelonephritis (n)

CanUTI-7 51[1,5%](BNO 1045),
BNO 1045 vs. Fosfomycin 1 [0,3%] (Fosfomycin)
Bleidorn et al. (2010) Nicht spezifiziert
Ibuprofen vs. Ciprofloxacin

Gagyor et al. (2015) 5[2%] (Ibuprofen),
Ibuprofen vs. Fosfomycin 1[0,4%] (Fosfomycin)
Kronenberg et al. (2017) 6 [5%] (Diclofenac),

Diclofenac vs. Norfloxacin 0 [0%] (Norfloxacin)



Therapie der akuten, unkomplizierten Zystitis

> Akute unkomplizierte Zystitis haufige Infektion mit haufigen
Antibiotikaverschreibungen

» Nichen-Antibiotika bei Zystitis

» Gute Empfindlichkeit

> Gute Datenlage

> Antibiotika mit wenig Kollateralschaden
> Antibiotika-Verordnungen reduzieren

> Evidenzbasierte, nicht antibiotische Therapieoptionen als
Primartherapie der akuten, unkomplizierten Zystitis



