U|PIM

UNIVERSITI PUTRA MALAYSIA

PATHOGENIC BACTERIA, ANTIMICROBIAL SUSCEPTIBILITY AND
ULTRASONOGRAPHIC FEATURES OF FELINE LOWER URINARY TRACT
DISEASE

By

DELNA

Thesis Submitted to the School of Graduate Studies, Universiti Putra
Malaysia, in Fulfilment of the Requirements for the Degree of
Master of Veterinary Science

August 2022

FPV 2022 19



COPYRIGHT

All material contained within the thesis, including without limitation text, logos,
icons, photographs, and all other artwork, is copyright material of Universiti Putra
Malaysia unless otherwise stated. Use may be made of any material contained
within the thesis for non-commercial purposes from the copyright holder.
Commercial use of material may only be made with the express, prior, written
permission of Universiti Putra Malaysia.

Copyright © Universiti Putra Malaysia



Abstract of thesis presented to the Senate of Universiti Putra Malaysia in
fulfilment of the requirement for the degree of Master of Veterinary Science

PATHOGENIC BACTERIA, ANTIMICROBIAL SUSCEPTIBILITY AND
ULTRASONOGRAPHIC FEATURES OF FELINE LOWER URINARY TRACT
DISEASE

By

DELNA

August 2022

Chairman : Associate Professor Lau Seng Fong, PhD
Faculty . Veterinary Medicine

Feline lower urinary tract disease (FLUTD) is a common condition affecting cats
urinary bladder and urethra with varying prevalence globally. The condition is
caused by uroliths, urethral plugs, bacterial infections or neoplasia.
Internationally, there has been an increase in the rate of FLUTD caused by
urinary tract infections (UTI). This study aimed to characterise clinical features,
diagnostic imaging and laboratory findings in cats with FLUTD, both
retrospectively and prospectively. History, signalment and physical examination
information of the cats were obtained. Laboratory findings including
haematology, biochemistry, urinalysis, bacterial identification, antibiotic
sensitivity testing and diagnostic imaging findings were analysed. In addition of
this, the prospective study analysed temporal ultrasonographic changes in the
bladder at 3-day intervals during the hospitalisation period. In both studies,
results showed that most cats were male and belonged to multi-cat households
with no access to outdoors. In both studies common clinical signs were
stranguria and inappetence. Neutrophilia and hyperkalemia were common
clinicopathological abnormalities recorded along with elevated blood urea
nitrogen and creatinine. The retrospective study included 61 cases which
reported the most common bacterial pathogens of FLUTD were Staphylococcus
spp. (23.2%), Enterococcus spp. (17.9%), and Escherichia coli (16.1%). It was
also found that Escherichia coli and Klebsiella pneumoane recorded high level
of antibiotic resistance. The impact factor calculated was found highest for
cephalexin (31.14) and amoxicillin / clavulanic acid (30.82). Uroliths and
emphysemateous cystitis were diagnosed by radiography, while bladder
leakage and urethral stenosis were found on contrast cystography.
Ultrasonography was used to diagnose pseudomembraneous cystitis,
emphysemateous cystitis, cystitis and evaluate kidney size. In the prospective
study, temporal ultrasonographic changes were recorded at 3-day intervals for
13 cats diagnosed with FLUTD. This led to change in treatment protocol of two



cases from medical to surgical management. This prospective study also
documented the first occurrences of Enterobacter cloacae in a case of
emphysematous cystitis and Pasteurella spp. in a case of pseudomembraneous
cystitis. Proteus mirabilis was the most common urinary bacterial pathogen
found in the prospective study. This study contributed to the understanding of
the clinical manifestation of FLUTD, the bacterial pathogens and the temporal
ultrasonographic changes.
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Penyakit saluran kencing bawah kucing (FLUTD) ialah adalah keadaan biasa
yang menjejaskan pundi kencing dan uretra kucing dengan kelaziman yang
berbeza-beza di seluruh dunia. Keadaan ini disebabkan oleh urolit, palam
uretra, jangkitan bakteria atau neoplasia. Di peringkat antarabangsa, terdapat
peningkatan dalam kadar FLUTD yang disebabkan oleh jangkitan saluran
kencing (UTI). Kajian ini Kajian bertujuan untuk mencirikan mengkategorikan
ciri-ciri Klinikal, pengimejan diagnostik dan penemuan makmal dalam kucing
dengan FLUTD, secara retrospektif dan prospektif. Maklumat sejarah, isyarat
dan pemeriksaan fizikal kucing diperolehi. Penemuan makmal termasuk
hematologi, biokimia, urinalisis, pengenalpastian bakteria, ujian sensitiviti
antibiotik dan penemuan pengimejan diagnostik telah dianalisis. Di samping itu,
kajian prospektif menganalisis perubahan ultrasonografi temporal dalam pundi
kencing pada selang 3 hari semasa tempoh kemasukan ke hospital. Dalam
kedua-dua kajian, keputusan menunjukkan bahawa kebanyakan kucing adalah
jantan dan tergolong berada di dalam rumah berbilang kucing tanpa akses ke
luar. Dalam kedua-dua kajian, tanda-tanda klinikal yang biasa adalah stranguria
dan ketidakupayaan. Neutrophilia dan hiperkalemia adalah keabnormalan
klinikopatologi yang biasa direkodkan bersama dengan peningkatan nitrogen
urea darah dan kreatinin. Kajian retrospektif termasuk 61 kes yang melaporkan
patogen bakteria FLUTD yang paling biasa ialah Staphylococcus spp.,
Enterococcus spp., dan Escherichia coli. Juga didapati bahawa Escherichia coli
dan Klebsiella pneumoane mencatatkan tahap rintangan antibiotik yang tinggi.
Faktor impak yang dikira didapati paling tinggi adalah untuk cephalexin dan
amoxicillin / asid klavulanat. Uroliths dan cystitis emfisemateous telah
didiagnosis melalui radiografi, manakala kebocoran pundi kencing dan stenosis
uretra didapati pada cystography kontras. Ultrasonografi digunakan untuk
mendiagnosis cystitis pseudomembraneous, cystitis emfisemateous, cystitis
dan menilai saiz buah pinggang. Dalam kajian prospektif, perubahan
ultrasonografi temporal direkodkan pada selang 3 hari untuk 13 kucing yang



didiagnosis dengan FLUTD. Ini membawa kepada perubahan dalam protokol
rawatan dua kes daripada pengurusan perubatan kepada pembedahan. Kajian
prospektif ini juga mendokumentasikan kejadian pertama Enterobacter cloacae
dalam kes cystitis emfisematous dan Pasteurella spp. dalam kes cystitis
pseudomembraneous. Proteus mirabilis adalah patogen bakteria kencing yang
paling biasa ditemui dalam kajian prospektif. Kajian ini menyumbang kepada
pemahaman tentang penemuan Kklinikal FLUTD, patogen bakteria dan
perubahan ultrasonografi temporal.
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CHAPTER 1

INTRODUCTION

Feline lower urinary tract disease (FLUTD) describes a collection of conditions
that affect a cats’ urinary bladder and urethra. This includes conditions like
uroliths, bacterial infections, urethral plugs, neoplasia, and idiopathic cystitis
(Martinez-Ruzafa et al., 2012; Seevik et al., 2011). Globally 1.6 to 6% of cats
presented to veterinary practices are diagnosed with FLUTD. (Dorsch et al.,
2014; Eggertsdottir et al., 2007; Gerber et al., 2005; Lew-Kojrys et al., 2017;
Seevik et al., 2011). FLUTD is presented with clinical signs such as haematuria,
stranguria, dysuria, periuria and/or pollakiuria, with or without obstructions
(Gerber et al., 2005). Feline idiopathic cystitis (FIC) is currently the leading cause
of FLUTD and accounting for 55 to 60% of FLUTD cases, followed by urolithiasis
in 12 to 22% cases and 1.5 to 20% involving bacterial infections (Dorsch et al.,
2014; Eggertsdottir et al., 2007; Gerber et al., 2005; Lew-Kojrys et al., 2017;
Seevik et al., 2011). Bacterial urinary tract infections were diagnosed in only 1
to 3% of FLUTD cases in the USA while in Europe, a higher occurrence was
reported from 8 to 25% (Eggertsdéttir et al., 2007; Gerber et al., 2005).

Diagnostic workup of FLUTD includes urinalysis, haematology, serum
biochemistry, diagnostic imaging techniques such as radiography,
ultrasonography, urine culture and antibiotic sensitivity testing (Buffington, 2011;
Forrester et al., 2015; Seevik et al., 2011). Ultrasonography plays an important
role not only in diagnosing but also monitoring the progression of FLUTD.
Common ultrasonography findings in FLUTD include irregular thickening of the
urinary bladder wall and presence of calculi, necrotic debris, or blood clots within
the bladder lumen. Ultrasonography allows recording of the bladder lumen in
real time which is vital in such conditions with rapidly occurring changes. This
enables clinicians to monitor the effectiveness of the treatment administered and
modify treatments accordingly. Often ultrasonography is not performed on
uncomplicated cases, which can result in misdiagnosis or underdiagnosis of
conditions. A diagnosis of FIC is made only when no other cause can be found
after performing a thorough diagnostic workup (Buffington et al., 2011).

Quantitative urine culture and antibiotic sensitivity testing is performed to identity
bacteria present in the bladder and to assist in deciding the antibiotic of choice.
The common bacterial pathogens isolated in cats with FLUTD were Escherichia.
coli, Staphylococcus spp. and Enterococcus spp. (Dorsch et al., 2014; Dorsch
et al., 2015; Eggertsdéttir et al., 2007; Litster et al., 2009). There is limited data
regarding feline urinary pathogens currently available in Malaysia. A case report
by Hemasri et al., 2018, reported presence of Escherichia coli concurrent with
hemotropic mycoplasmosis in a domestic short hair cat.

Treatment and management of FLUTD is case specific. Generally, treatment
includes anti-inflammatory drugs, anti-spasmodic drugs and catheterization in
blocked cats, paired with appropriate pain management (Black, 2018). A change
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in diet from dry kibbles to wet food is also advised, such as to increase the
animals water intake. Antibiotics should be prescribed only in cases with
evidence of bacterial urinary tract infections based on urine culture and
sensitivity results. Periodic monitoring of urinary pathogens and their
susceptibility patterns help in selection of empirical antibiotic therapy and
monitor presence of resistant bacteria within the country’s feline population.
Currently, no records of such data exist in Malaysia. Empirical treatment choices
currently are based on global data which may differ from local findings.
Increasing levels of antibiotic resistance is a global concern. It complicates
therapy, can result in therapeutic failure, increased patient mortality and
morbidity, and overall treatment costs. It also presents a public health concern
as some of these pathogens are potentially zoonotic.

Cats are common household pets in Malaysia, with pet numbers increasing in
today’s world, more effort and attention is devoted to animal welfare, leading to
more treatments for sick animals, and thus more frequent use of antibiotics. The
proportion of FLUTD cases that are caused by bacterial pathogens in Malaysia
is currently unknown. Antimicrobial resistance (AMR) is a consequence of
indiscriminate use of antimicrobials, resulting in development of drug resistant
pathogenic bacteria. This is often seen where cats are prescribed antibiotics
without evidence of a bacterial infection due to pressure from owners or their
refusal of diagnostic tests. A critical aspect of AMR in pets is their proximity and
physical contact to humans (Guardabassi et al., 2004), that results in higher risk
of infection and cross transmission of AMR traits (Klous et al., 2016; Messenger
et al., 2014). The World Health Organization has reported that an increasing
resistance to critical antibiotics is likely to lead to increased mortality (Antibiotic
resistance., 2020).

This preliminary study clinically investigated FLUTD cases presented to the
University Veterinary Hospital, Faculty of Veterinary Medicine, Universiti Putra
Malaysia from 2018 to 2021. It analysed the clinical manifestation of cats with
FLUTD, the bacterial pathogents and their antibiotic sensitivity results. Based on
these results, impact factor of these antibiotics was calculated to guide empirical
treatment. It further highlighted the importance of positive urine culture results in
decision to administer antibiotics, as not all cases diagnosed with FLUTD had
evidence of bacteriuria. It also recorded and described temporal
ultrasonographic changes in cats diagnosed with FLUTD. The progression of
the condition and response to treatment was observed through these changes,
and in some cases treatment protocol was changed.



1.1 Problem statement

Feline lower urinary tract disease is a common disease presented to veterinary
practices. Currently there is limited data regarding the clinical manifestation,
diagnosis and treatment of cats diagnosed with feline lower urinary tract disease
in Malaysia. There is a lack of data about the bacterial pathogens responsible
for feline urinary tract infections in Malaysia, the antibiotics used to treat these
infections and the impact factor of the antibiotics. Furthermore there is also a
lack of data reporting temporal ultrasonographic changes seen in cases with
FLUTD during hospitalisation.

This study gives a better understanding of the clinical manifestation, diagnostic
features and the bacterial pathogens that cause FLUTD. This study can improve
our understanding of FLUTD caused by bacterial pathogens, improving the
diagnosis and treatment outcomes of future patients. This study also highlights
the current antibiotic resistance amongst the bacterial pathogens and reports on
the temporal ultrasonographic changes seen in cases of FLUTD.

1.2 Objectives

The objectives of this study are:

1. To investigate the clinical appearance, common bacterial causes and
diagnostic imaging findings of cats diagnosed with feline lower urinary
tract disease in University Veterinary Hospital, UPM, Malaysia from
2018-2019.

2. Toidentify common pathogenic bacteria, antibiogram and impact factor
of antibiotics prescribed to cats with lower urinary tract infections.
To describe ultrasonographic features of the bladder of cats diagnosed
with FLUTD, at University Veterinary Hospital from 2020-2021.
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