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Abstract
The number of multi-resistant uropathogens is increasing. A multi-morbid patient developed a symptomatic urinary tract 
infection with two multi-resistant bacteria, namely Klebsiella pneumoniae and Proteus mirabilis. Nitroxoline was the only 
drug active against both uropathogens. Obviously, nitroxoline can be an option for the therapy of a urinary tract infection 
with multi-resistant uropathogens.
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Introduction

Nitroxoline is principally scheduled for the oral therapy as 
well as prophylaxis of acute or recurrent uncomplicated uri-
nary tract infections, respectively [1], because it disposes 
antimicrobial activities against a broad range of bacteria [2] 
and even yeasts [3]. Especially isolates from Escherichia coli 
were fully susceptible. Furthermore, high concentrations of 
nitroxoline and especially of the predominant, antimicrobial 
active metabolite nitroxoline sulfate are achieved in the urine 
after oral application [4]. In addition, in a meta-analysis, the 
drug has been shown to be well tolerated [5].

Here we describe a case, when nitroxoline was the only 
drug which could be recommended for therapy of a urinary 
tract infection with multi-resistant bacteria.

Case report

During a previous stay in a hospital in Serbia, a 68-year-old 
patient with multi-morbidity had attracted rectal coloniza-
tion with several multi-resistant bacteria, namely Klebsiella 
pneumoniae, Providencia stuartii, Acinetobacter baumanii 

and vancomycin-resistant Enterococcus faecium. Since he 
suffered from a left-sided hemiplegia and dysphagia after a 
stroke in his medical history, he was provided with a gastric 
feeding tube. After a coughing attack, he developed swal-
lowing problems and increasing fever, so that he had been 
admitted to a pulmonology department of the hospital. In 
X-ray photographs there were, however, no signs of aspira-
tion pneumonia.

The clinical examination provided in fact evidence for a 
symptomatic urinary tract infection with turbid urine, pro-
teinuria and massive leukocytosis triggered by an indwelling 
catheter (Table 1).

The microbiological examination of the mid-stream 
urine revealed the presence of two bacteria, namely Kleb-
siella pneumoniae and Proteus mirabilis in each case in high 
numbers, i.e. > 106 per ml. Their in vitro susceptibilities 
were tested routinely by VITEK2 (Biomérieux, Nürtingen, 
Germany). The susceptibility of the Klebsiella strain to 
ceftolozane/tazobactam was tested by E-test. In addition, 
the susceptibility of both isolates to nitroxoline was deter-
mined by a disk diffusion test (content of discs 30 µg) and 
validated according to EUCAST breakpoints. The com-
plete antibiograms—obtained finally only after a delay of 
4 days—showed that nitroxoline was the only drug active 
against both uropathogens (Table 2). The presence of car-
bapenemase OXA48 in the Klebsiella isolate was approved 
by PCR.

After removal of the urinary catheter, the clinical symp-
toms improved definitely, so that the patient could be 
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delivered at home with an advice for an oral antibiotic treat-
ment of the observed uropathogens for 5 days.

Discussion

The prevalence of urinary tract infections with multi-
resistant and even pan-resistant uropathogens is increasing 
[6–10]. Especially patients with indwelling catheters are at 
risk [11]. Obviously, resistance traits against various com-
mon antibiotics are often coupled on the same transmissible 
genetic elements [8], so that parallel-resistance to several, 
chemically different antibiotic groups is observed in clini-
cal isolates.

This above-described case demonstrates that nitroxoline 
is an option for the treatment of patients infected with multi-
resistant uropathogens, because resistance to nitroxoline 
is obviously not concomitantly expressed with resistance 
to other antibiotics. The use of reserve antibiotics or the 
combination of drugs which is recommended sometimes 
in case of infection with multi-resistant bacteria [12] could 
be avoided. Indeed nitroxoline, which is given orally and 
eliminated predominantly via the urinary tract, disposes of 
a broad spectrum of activities even against bacteria resist-
ant to many other antibiotics [2, 3, 13–15] and is—by the 
way—also active against bacteria in biofilms [16], which 
will emerge during urinary tract infections, especially on 
indwelling catheters or intraluminal foreign bodies [11].

In addition, nitroxoline may be useful to prevent urinary 
tract infections with multiresistant pathogens, since this drug 
is recommended for prophylaxis, too.

Compliance with ethical standards 

Conflict of interest  The authors declare that they do not have any con-
flicts of interest.

References

	 1.	 Kranz J, Schmidt S, Lebert C, Schneidewind L, Mandraka F, 
Kunze M, Helbig S, Vahlensieck W, Naber K, Schmiemann 
G, Wagenlehner FM. The 2017 update of the german clini-
cal guideline on epidemiology, diagnostics, therapy, preven-
tion, and management of uncomplicated urinary tract infec-
tions in adult patients. Part II: therapy and prevention. Urol Int. 
2018;100:271–8.

	 2.	 Hof H, Bertsch D, Passek D, Schwarz R. Nitroxolin—eine Option 
zur antibiotischen Therapie von Harnwegsinfektionen. Der Urol. 
2017;56:167–71.

	 3.	 Hof H. Candidurie! Was nun? Zur Therapie von Harnwegsinfek-
tionen durch Candida. Der Urol. 2017;56:172–9.

	 4.	 Wagenlehner FM, Münch F, Pilatz A, Bärmann B, Weidner W, 
Wagenlehner CM, Straubinger M, Blenk H, Pfister W, Kresken 
M, Naber KG. Urinary concentrations and antibacterial activities 
of nitroxoline at 250 milligrams versus trimethoprim at 200 mil-
ligrams against uropathogens in healthy volunteers. Antimicrob 
Agents Chemother. 2014;58:713–21.

	 5.	 Naber KG, Niggemann H, Stein G, Stein G. Review of the litera-
ture and individual patients’ data meta-analysis on efficacy and 
tolerance of nitroxoline in the treatment of uncomplicated urinary 
tract infections. BMC Infect Dis. 2014;14:628.

	 6.	 Pallett A, Hand K. Complicated urinary tract infections: practical 
solutions for the treatment of multiresistant gram-negative bacte-
ria. J Antimicrob Chemother. 2010;65:iii25–33.

	 7.	 Cek M, Tandoğdu Z, Wagenlehner F, Tenke P, Naber K, Bjerk-
lund-Johansen TE. Healthcare-associated urinary tract infec-
tions in hospitalized urological patients—a global perspec-
tive: results from the GPIU studies 2003–2010. World J Urol. 
2014;32:1587–94.

	 8.	 Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. Urinary 
tract infections: epidemiology, mechanisms of infection and treat-
ment options. Nat Rev Microbiol. 2015;13:269–84.

Table 1   Laboratory results
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Strain I: Klebsiella pneumoniae carbapenemase (OXA 48) positive. 
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I II

Ampicillin res res
Ampicillin/sulbactam res res
Amoxicillin/clavulanic acid res res
Piperacillin res res
Piperacillin/tazobactam res res
Imipenem int sus
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Nitroxoline sus sus



495Nitroxoline: an option for the treatment of urinary tract infection with multi-resistant…

1 3

	 9.	 Arana DM, Rubio M, Alós JI. Evolution of antibiotic multire-
sistance in Escherichia coli and Klebsiella pneumoniae isolates 
from urinary tract infections: a 12-year analysis (2003–2014). 
Enferm Infecc Microbiol Clin. 2017;35:293–8.

	10.	 Esteve-Palau E, Grau S, Herrera S, Sorlí L, Montero M, Segura 
C, Durán X, Horcajada JP. Impact of an antimicrobial stewardship 
program on urinary tract infections caused by extended-spectrum 
β-lactamase-producing Escherichia coli. Rev Esp Quimioter. 
2018;31:110–7.

	11.	 Köves B, Magyar A, Tenke P. Spectrum and antibiotic resistance 
of catheter-associated urinary tract infections. GMS Infect Dis. 
2017;5:Doc06.

	12.	 Tumbarello M, Trecarichi EM, De Rosa FG, Giannella M, Giaco-
bbe DR, Bassetti M, Losito AR, Bartoletti M, Del Bono V, Cor-
cione S, Maiuro G, Tedeschi S, Celani L, Cardellino CS, Spanu 
T, Marchese A, Ambretti S, Cauda R, Viscoli C, Viale P. ISGRI-
SITA (Italian Study Group on Resistant Infections of the Società 
Italiana Terapia Antinfettiva). Infections caused by KPC-produc-
ing Klebsiella pneumoniae: differences in therapy and mortality in 
a multicentre study. J Antimicrob Chemother. 2015;70:2133–43.

	13.	 Hof H. Die unkomplizierte Harnwegsinfektion. Im Blickpunkt: 
Pivmecillinam und Nitroxolin in der antibiotischen Therapie. Der 
Gynäkol. 2018;51:581–9.

	14.	 Mareković I, Bošnjak Z, Jurić K, Ćorić M, Popović-Grle S. Sus-
ceptibility of Escherichia coli to nitroxoline, an option for uncom-
plicated urinary tract infections—the first report from Croatia. J 
Chemother. 2018;30:189–91.

	15.	 Sobke A, Makarewicz O, Baier M, Bär C, Pfister W, Gatermann 
SG, Pletz MW, Forstner C. Empirical treatment of lower urinary 
tract infections in the face of spreading multidrug resistance: 
in vitro study on the effectiveness of nitroxoline. Int J Antimicrob 
Agents. 2018;51:213–20.

	16.	 Sobke A, Klinger M, Hermann B, Sachse S, Nietzsche S, Maka-
rewicz O, Keller PM, Pfister W, Straube E. The urinary antibiotic 
5-nitro-8-hydroxyquinoline (nitroxoline) reduces the formation 
and induces the dispersal of Pseudomonas aeruginosa biofilms 
by chelation of iron and zinc. Antimicrob Agents Chemother. 
2012;56:6021–5.


	Nitroxoline: an option for the treatment of urinary tract infection with multi-resistant uropathogenic bacteria
	Abstract
	Introduction
	Case report
	Discussion
	References


