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Abstract:
Urinary tract infection (UTI) is a very common health problem in dogs and cats, treated
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1. Introduction

Urinary tract infections (UTIs) are a prevalent health concern in dogs and cats. Various
microorganisms, mostly pathogenic bacteria and rare infecting fungi, viruses or parasites,
can instigate these infections.

UTlIs are a common health issue in dogs and cats and one of the main reasons for antibiotic
prescription. It is estimated, that 14% of dogs and 3-19% of cats will develop UTI at least
once in their lifetime (Ling, 1984; White et al., 2013; Dorsch et al., 2016).

Bacterial cystitis occurs more commonly in female dogs and cats (Byron, 2019). UTI is
more common in senior female cats, older than 10 years of age, mostly with comorbidities
(Dorsch et al., 2014).

The development of UTI depends on the host immune system and defenses on one side
and bacterial virulence on the other. Genital, rectal and perineal bacteria are the main res-
ervoars for UTI (Osborne et al., 1991; Johnson et al., 2003). The most common cause of UTI
is uropathogenic Escherichia coli (UPEC) (Moyaert et al., 2017).

Veterinarians often prescribe antibiotics without urinary microbial culture and antibiotic
susceptibility testing. Antibiotics commonly used in UTI are fluoroquinolones and 3rd
generation cephalosporines (De Bruyne et al., 2014). These two antibiotics are on the list
of highest priority critically important (Lhermie et al., 2020)

Antimicrobial resistance is a growing concern in veterinary and human medicine. We
must also be aware of our responsibility for public health, as AMRD genes can transfer
between animals and human pathogens (Ewers et al., 2012).

For this reason and for better therapeutic results, new recommendations regarding anti-
microbial drugs, doses, duration and frequency of treatment should be followed and the
health status of each patient should be carefully monitored.

2. Sporadic bacterial cystitis

Management of sporadic bacterial cystitis is based on ISCAID guidelines (2019) where
bacterial cystitis results in inflammation and clinical signs such as stranguria, hematuria
and pollakiuria occur. Sporadic bacterial cystitis is diagnosed when fewer than 3 episodes
of cystitis in the preceding year occurred with or without comorbidities. The diagnosis
includes clinical signs, urine analysis, and urine bacterial cultures. Urinalysis is the major
diagnostic test and includes macroscopic (dipstick, specific gravity) examination and mi-
croscopic examination (urinary sediment). Microbiological analysis is preferred, and
urine for bacterial culture should be obtained by ultrasound-guided cystocentesis in cases
where other pathologies of the urinary bladder can be evaluated (such as masses, uroliths,
etc.) If cystocentesis is risky for the animal, another option for obtaining urine is catheter-
ization or a voided sample. Proper urine storage and quick laboratory analysis are im-
portant for accurate results (Weese et al., 2019).

Young and middle-aged cats rarely have bacterial UTIs. Feline idiopathic cystitis (FIC)
and urolithiasis are the main reasons for feline lower urinary tract disease (Dorsch et al.,
2014).

Bacterial urine culture and antimicrobial susceptibility tests in cats are necessary to make
a diagnosis of UTI and treat patients properly. Empirical antimicrobial treatment for dogs
with no or limited history of antibiotic treatment without urine culture is acceptable
(Weese et al, 2019).

ISCAID guidelines (2019) recommend amoxicillin (with clavulanic acid in case amoxicillin
alone is not available) or trimethoprim-sulphonamides for antibiotic treatment of sporadic
bacterial cystitis. The duration of therapy is 3-5 days. When urine culture and sensitivity
have been performed, with resistance to empirical antibiotic detected but clinical signs
have resolved, there is no need to repeat the urinalysis after treatment. Even if the antibi-
otic was in line with the results of urine culture and sensitivity but clinical signs persist,
clinicians should reevaluate the diagnosis and find the reason (Weese et al., 2019).

The guidelines emphasizes that clinicians should consider local known antimicrobial re-

sistance and presume alternate antimicrobials for better outcomes in empirical treatment.
Treatment can be started with non-steroid anti-inflammatory drugs (NSAIDs) because of
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inflammation (side effects of NSAIDs should be considered) and continued with antibiot-
ics in case where clinical signs do not improve (Weese et al., 2019).

3. Recurrent bacterial cystitis

ISCAID guidelines (2019) defines recurrent bacterial cystitis as: three or more episodes of
clinical bacterial cystitis in the preceding 12 months or two or more episodes in the pre-
ceding 6 months.

Recurrent UTIs include various scenarios: relapse of infection (with the same microorgan-
ism after successful treatment of the UTI, often seen in diseases like urolithiasis or pyelo-
nephritis); reinfection (infection with a different microorganism after the initial microor-
ganism responded to therapy, common in disease like diabetes mellitus); persistent infec-
tion (positive urine cultures with the same organism during treatment with appropriate
antimicrobial agents); and superinfection (infection with new organisms that develop dur-
ing antimicrobial treatment for the initial infecting organism, observed in diseases such as
neoplasia or urinary catheterization) (Barsanti, 2009; Weese et al., 2019).

Concomitant factors and underlying causes are mostly the main reasons for recurrent UTL
Advanced diagnostics should be performed to identify the underlying disease responsible
for the recurrent UTI (endocrinopathy, kidney disease, obesity, abnormal vulvar confor-
mation, congenital abnormalities of the urogenital tract (e.g. ectopic ureter), prostatic dis-
ease, bladder tumor, polypoid cystitis, urolithiasis, immunosuppressive therapy, rectal
fistula, urinary incontinence/retention). Diagnostic imaging with ultrasound, radiog-
raphy, contrast imaging and cystoscopy is warranted. In some cases, biopsy of urinary
bladder mucosa for pathophysiologic and microbiological examination is necessary (Olin
& Bartges, 2015; Weese et al., 2019).

Proper diagnosis, treatment, and controlling diseases like Cushin’s disease, diabetes melli-
tus, correction of ectopic ureter, vulvar skin fold, and others can end the cycle of recur-
rence of UTL

The clinician must ensure adequate antibiotic concentration in the bladder, check dosage,
regiment client compliance, etc.

Treatment should be based on the results of urinary culture and sensitivity. While await-
ing urine bacterial culture results, NSAIDs can be administrated, and if an empirical anti-
biotic is necessary, first-line amoxicillin or trimethoprim-sulphonamide should be initi-
ated. In case of microbial invasion of urinary bladder wall, antimicrobials that are effective
against Escherichia coli in tissue are prescribed. After obtaining urine culture and sensitiv-
ity results, clinical response to therapy should be considered. In case of clinical failure,
bacterial culture-based antimicrobial changes should be indicated (Weese et al. 2019).

Treatment duration in case of reinfection is short, typically 3-5 days, and monitoring is
based on clinical response. In cases of persistent and relapsing infections, longer treatment
durations of 7-14 days are indicated, with repeating urine culture after 5-7 days of treat-
ment being prudent. A positive urine culture mandates checking compliance with therapy
and further evaluation of the patient. Negative results of urine culture do not guarantee
microbiological cure and these are also authors’” experiences. After 5-7 days post - treat-
ment, urine culture should be repeated if clinical signs resolve. In cases of positive urine
culture (relapse, reinfection, persistent) with the absence of clinical sign, subclinical bac-
teriuria is diagnosed, and referral to a specialist should be considered (Weese et al., 2019).

4. Upper urinary tract infections (pyelonephritis)

Pyelonephritis is an inflammation of the renal parenchyma and pelvis, mostly caused by
an ascending urinary infection rather than hematogenous spread (Parry, 2005). Leptospira
should be considered in case of pyelonephritis (Sykes et al., 2011). Pyelonephritis can have
acute or chronic course. Acute pyelonephritis is associated with fever, uremic signs (ano-
rexia, lethargy, vomiting), painful kidneys, polyuria/polydipsia, anuria, lumbal pain, etc.
Chronic pyelonephritis can present with mild (or even absent) clinical signs and slowly
progressive azotemia, whicht can lead to kidney failure. Diagnosis of pyelonephritis is
based on clinical signs, urinalysis, positive urine culture, compatible ultrasonographic
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changes of the kidney, leukocytosis (neutrophilia) and azotemia. It is important to remem-
ber that not all patient with pyelonephritis have leukocytosis or azotemia (Olin & Bartges,
2015; Bouillon, 2018). In cases of negative urine culture, immunosuppressed animals, or
those with fever, a blood culture is needed (Kim et al., 2017, Westropp & Sykes, 2017).

In a study of pyelonephritis in dogs, Bouillon et al. (2018) found, that 74.5 % of dogs with
pyelonephritis presented with comorbidities.

Treatment should be started with antimicrobial agents effective against Enterobacteri-
aceae, taking into account regional antimicrobial susceptibility. Veterinary fluoroquino-
lone or cefpodoxime are the first choice. Cefotaxime and ceftazidime are important for
intravenous application. If results of antibiogram show resistance to the initial antimicro-
bial and clinical response is not sufficient, substitution with a susceptible antimicrobial is
necessary (not necessary if the clinical response is good). If therapy is initiated with two
antimicrobials and both are susceptible, one of them might be discontinued if there is a
good clinical response. If results of urinary culture and susceptibility identify multidrug -
resistant microbes, consultation with a specialist is recommended (Weese et al., 2019).

The duration of the treatment is 10-14 days. One to two weeks after discontinuation of
antimicrobials, a recheck is recommended (physical exam, urinalysis, bacterial culture,
blood analysis). In cases of full clinical recovery and positive results of clinical culture,
subclinical bacteriuria should be suspected (Weese et al., 2019).

5. Subclinical bacteriuria

Subclinical bacteriuria is defined as the presence of bacteria in urine as determined by
positive bacterial culture from a properly collected urine specimen, in the absence of clin-
ical evidence of infectious urinary tract disease. It is not uncommon in healthy animals,
patients with comorbidities, and those treated with immunosuppressive drugs. In a Nor-
wegian study of the prevalence of subclinical bacteriuria, in a cohort of 108 healthy cats
with a mean age of 4 years, 0.9% were positive (Eggertsdottir et al., 2011). With age, prev-
alence increased. Another study reported 67 cats older than 7 years of age with a preva-
lence of subclinical bacteriuria in 10-13% (White et al., 2016).

Lamoureux et al. (2022) found that 32% of 62 dogs with chronic kidney disease (CKD),
including 8 dogs in International Renal Interest Society (IRIS) stage 1, had positive urine
culture, and only 8% showed clinical signs of urinary tract disease. Another study in cats
with CKD reported a prevalence of 22-29% (Mayer-Roenne et al., 2007).

Current guidelines recommend that antimicrobials should not be used for treatment in
subclinical bacteriuria. There are recommendations for treatment of specific conditions,
such as animals with suspected pyelonephritis, those undergoing surgical or endoscopic
procedures of the urinary tract likely to cause bleeding, etc. Clinicians should evaluate
each case individually and decide whether to treat or not (Weese et al., 2019).

1. Barsanti J. Multidrug-resistant urinary tract infection. In: Bonagura J.D., Twedt D.C,, editors. Current veterinary
therapy XIV. WB Saunders; St Louis (MO): 2009. pp. 921-925.

2. Bouillon ], Snead E, Caswell ] et al. Pyelonephritis in Dogs: Retrospective Study of 47 Histologically Diagnosed
Cases (2005-2015). ] Vet Intern Med. 2018; 32: 249-259. DOI:10.1111/jvim.14836

3. Byron JK. Urinary Tract Infection. Vet Clin North Am Small Anim Pract. 2019; 49: 211-221.
DOI:10.1016/j.cvsm.2018.11.005

4.  De Bruyne N, Atkinson J, Pokludova L, Borriello SP. Antibiotics used most commonly to treat animals in Europe.
Vet Rec. 2014; 175: 325. DOI:10.1136/vr.102462

5. Dorsch R, Remer C, Sauter-Louis C, Hartmann K. Feline lower urinary tract disease in a German cat population.
A retrospective analysis of demographic data, causes and clinical signs. Tierarztl Prax Ausg K Kleintiere
Heimtiere. 2014; 42: 231-239. DOI: 10.1055/s-0038-1623769



Proceedings of 10" Socratic Lectures 2024 OF LJUBL]JANA | Health Sciences

ikl | ZIF

UNIVERSITY | Faculty of m

27 of 234

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dorsch R, von Vopelius-Feldt C, Wolf G et al. Urinary tract infections in cats. Prevalence of comorbidities and
bacterial species, and determination of antimicrobial susceptibility to commonly used antimicrobial agents. Bak-
terielle Harnwegsinfektionen bei Katzen. Pravalenz pradisponierender Erkrankungen und bakterieller Isolate
sowie Ermittlung der antimikrobiellen Resistenz gegeniiber haufig eingesetzten Antibiotika. Tierarztl Prax Ausg
K Kleintiere Heimtiere. 2016; 44: 227-236. DOI:10.15654/TPK-150604

Eggertsdottir AV, Seevik BK, Halvorsen I, Sorum H. Occurrence of occult bacteriuria in healthy cats. ] Feline Med
Surg. 2011; 13: 800-803. DOI:10.1016/}.jfms.2011.07.004

Ewers C, Bethe A, Semmler T et al. Extended-spectrum (-lactamase-producing and AmpC-producing Escherichia
coli from livestock and companion animals, and their putative impact on public health: a global perspective. Clin
Microbiol Infect. 2012; 18: 646-655. DOI:10.1111/j.1469-0691.2012.03850.x

Johnson J.R., Kaster N., Kuskowski M. A. Identification of urovirulence traits in Escherichia coli by comparison of
urinary and rectal E. coli isolates from dogs with urinary tract infection. ] Clin Microbiol. 2003; 41: 337-345.

DOI: 10.1128/JCM.41.1.337-345.2003

Kim Y, Seo MR, Kim §], et al. Usefulness of Blood Cultures and Radiologic Imaging Studies in the Management
of Patients with Community-Acquired Acute Pyelonephritis. Infect Chemother. 2017; 49: 22-30.
DOI:10.3947/ic.2017.49.1.22

Lamoureux A, Da Riz F, Cappelle J, et al. Frequency of bacteriuria in dogs with chronic kidney disease: A retro-
spective study of 201 cases. ] Vet Intern Med. 2019; 33: 640-647. DOI:10.1111/jvim.15434

Lhermie G, La Ragione RM, Weese JS, et al. Indications for the use of highest priority critically important antimi-
crobials in the veterinary sector. ] Antimicrob Chemother. 2020; 75: 1671-1680. DOI:10.1093/jac/dkaal04

Ling GV. Therapeutic strategies involving antimicrobial treatment of the canine urinary tract. ] Am Vet Med As-
soc. 1984; 185: 1162-1164.

Mayer-Roenne B, Goldstein RE, Erb HN. Urinary tract infections in cats with hyperthyroidism, diabetes mellitus
and chronic kidney disease. ] Feline Med Surg. 2007; 9: 124-132. DOI:10.1016/j.jfms.2006.09.004

Moyaert H, Morrissey I, de Jong A, et al. Antimicrobial Susceptibility Monitoring of Bacterial Pathogens Isolated
from Urinary Tract Infections in Dogs and Cats Across Europe: ComPath Results. Microb Drug Resist. 2017; 23:
391-403. DOI:10.1089/mdr.2016.0110

Olin SJ, Bartges JW. Urinary tract infections: treatment/comparative therapeutics. Vet Clin North Am Small Anim
Pract. 2015; 45: 721-746. DOI:10.1016/j.cvsm.2015.02.005

Osborne C, Caywood D, Johnston G. Perineal urethrostomy versus dietary management in prevention of recur-
rent lower urinary tract disease. ] Small Anim Pract. 1991; 32: 296-305.

Parry NMA. Pyelonephritis in small animals. UK VET. 2005: 10: 1-5.

Sykes JE, Hartmann K, Lunn KF, et al. 2010 ACVIM small animal consensus statement on leptospirosis: diagno-
sis, epidemiology, treatment, and prevention. ] Vet Intern Med. 2011; 25: 1-13.
DOI:10.1111/j.1939-1676.2010.0654.x

Weese ]S, Blondeau J, Boothe D, et al. International Society for Companion Animal Infectious Diseases (ISCAID)
guidelines for the diagnosis and management of bacterial urinary tract infections in dogs and cats. Vet J. 2019;
247: 8-25. DOI:10.1016/;.tvjl.2019.02.008

Westropp JL, Sykes JE. Diagnostics and management of pyelo - nephritis. ACVIM Forum; 2017: 8-10.

White JD, Stevenson M, Malik R, Snow D, Norris JM. Urinary tract infections in cats with chronic kidney disease.
J Feline Med Surg. 2013; 15: 459-465. DOI:10.1177/1098612X12469522

White JD, Cave NJ, Grinberg A, Thomas DG, Heuer C. Subclinical Bacteriuria in Older Cats and its Association
with Survival. ] Vet Intern Med. 2016; 30: 1824-1829. DOI:10.1111/jvim.14598



