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Presenter Notes
Presentation Notes
Pandora syndrome to describe FIC b/c i doesn’t specify a specific cause 



What hasn’t changed...



B
Lower urinary tract signs (LUTS):

= Dysuria

= Hematuria

= Pollakiuria

= Stranguria

= Periuria (behavioral inappropriate urination)
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Presenter Notes
Presentation Notes
Clinical signs referable to the lower urinary tract – dysuria, hematuria, periuria (behavioral inappropriate urination), pollakiuria and stranguria – are a common reason that pet cats are brought in for evaluation



30+ causes of LUTS: what does your patient have?

= |[diopathic

= Urinary tract infection
= Urolithiasis

= Behavioral

= Neoplasia

= Trauma

Incontinence

Neurogenic

latrogenic

D= 6
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Presenter Notes
Presentation Notes
This is impt b/c reminds us to consider stones, anatomical issues – not jump to conclusions of FIC etc – especially in older cats or repeat offencers



Probably not urinary tract infection.

Especially if first episode at young age.

= Cats

= 1-3% all feline lower urinary tract disease
= Up to 50% in cats >10 yr

= Dogs
= 14% will develop UTI
= Female > male
= Increases with age
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Presenter Notes
Presentation Notes
Dogs - 14% will develop UTI, female>male, inc with age
Cats - 1-3% of all LUTD are infectious, >10 yr up to 50%



B
Prevalence

= FLUTD = 1.5-4.5% worldwide
» FIC among FLUTD cats 55-67% worldwide
= Non-obstructive FIC more common than obstructive

= Non-obstructive FIC
= Single acute self-limiting episode in 80-90%
= Frequently recurring
= Persistent

FLUTD = feline lower urinary tract disease
FIC = feline idiopathic/interstitial cystitis
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Presenter Notes
Presentation Notes
We’ll define these terms as we go…

Prevalence of FIC FLUTD is a spontaneous syndrome commonly seen in small animal practice, and its prevalence was reported to be 1.5% in the United States (18), 4.4% in British (19), 2.67% in Korea (20), and 2.2% in Thailand (21). These findings, combined with some results mentioned in Sparkes’s review and some unpublished data (22), confirm that FLUTD occurs commonly, accounting for ∼1.5–4.5% of the whole feline caseload in veterinary clinics. The prevalence of cats classified as FIC in FLUTD cats was reported to be 55% in 1991 (23), and 63% in 2001 in the United States (5), and has been estimated to be 57% in Switzerland (8), 55% in Germany (24), 55.5% in Norway (11), 60.7% in Poland (25), 66.4% in Korea (20), 57.7% in Thailand (21), and 56% in Indonesia (26). Therefore, it can be concluded that the prevalence of FIC among cats with FLUTD ranged from 55% to around 67% and FIC is the most frequent cause of FLUTD (Figure 1). FIC can be obstructive or non-obstructive, and non-obstructive FIC is the dominant type, which can display in three ways: a single acute seemingly self-limiting episode (80–90%), frequently recurring episodes (2–15%), and persistent forms (2–15%) (27).


®
FIC risk factors

= Male

» Middle-aged (risk higher 2-7 vs <1 yr)\
» Purebred

= Longhaired

= Overweight

= Dry food, less water consumption

= Stress
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Presenter Notes
Presentation Notes
Risk Factors of FIC The risk factors of FIC differ across countries due to environmental factors, husbandry practice, cats’ lifestyle and other cat-related factors (28, 29). Also, many studies have discovered that stress may play a role in the development of FIC (30–33)

Differ among countries (environment, husbandry, lifestyle, stressors)



FIC environmental stressors

= Shared food bowls

= Routine (vs free) feeding

= Number of litter boxes

= Clumping litter

= Indoor confinement

= Limited activities and hunting behaviors
= Limited access to high vantage points

= Inter-pet aggression (fear)

= Seasonal variation
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Presenter Notes
Presentation Notes
Environment now critical component of risk and management

Knowing risk factors of FIC can help veterinarians and pet owners to take care of potential stressors and tailor an environmental enrichment schedule (discussed later) for cats with FIC, or even better, optimize the environment early in cats’ life, and thus prevent LUTS associated with FIC (39).


FLUTD recurrence common regardless of etiology

= FIC 52-65%

= Recurrence within 2 weeks up to 16 years
= Urethral obstruction 17-36%

= Recurrence might be different etiology
= E.g., FIC may lead to uroliths or infection
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Presenter Notes
Presentation Notes
FIC with and without UO and recurrent episodes with and without obstructive LUTS were included, the recurrence rate of FIC has been proposed to be 65% (160), 61.5% (197), and 52% (200) within a follow-up length of 6 months, 0.5–138 months, and 10–16 years, respectively

FIC recurs 52-65% within short (2 week) and long (16 year) term



What has changed...


Presenter Notes
Presentation Notes
Recent research is challenging the conventional view that the bladder is always the perpetrator of LUTS, and suggests that the bladder can also be one victim of a systemic process associated with a sensitized central stress response system.
Clinical signs referable to the lower urinary tract – dysuria, hematuria, periuria (behavioral inappropriate urination), pollakiuria and stranguria – are a common reason that pet cats are brought in for evaluation
some cats with severe, chronic LUTS seem to have a functional rather than a structural lower urinary tract disorder,5 and have found that periuria can occur in apparently healthy cats exposed to stressful circumstances.6 

Think susceptible / vulnerable cat in provocative environment – stressors trigger signs, e.g. lactose intolerance – person lacks lactase gene, susceptible, triggered when exposed to lactose




Just about everything else:

= Terminology
= Pathogenesis/etiology
« Management
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Changing terminology

1970 — FUS, feline urologic syndrome (Osbaldiston and Taussig)

1984 — FLUTD, feline lower urinary tract disease (Osborne)

1999 — FIC, feline idiopathic / interstitial cystitis (Buffington)

Limitations
= All narrow focus on lower urinary tract / bladder epithelium
= None consider other abnormalities present
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Presenter Notes
Presentation Notes
Histologically, FIC in cats resembles the non-ulcerative form of IC/BPS in human beings (52, 103), so some potential biomarkers of IC/BPS may play a similar role in FIC.


OIn 1970, Osbaldiston and Taussig coined the term ‘feline urologic syndrome’ (FUS) to describe ‘the feline disease syndrome characterized by dysuria, urethral obstruction, urolithiasis and hematuria ....’10 The authors concluded by declaring ‘the need for further investigation of FUS is emphasized by observations in this study which indicate that the condition may not be a single disease entity, but rather a group of separate urologic problems.’  

In the 1970s, the term feline urologic syndrome (FUS) was popularly used to represent all medical problems of cats having LUTS (2–4), regardless of different sites of involvement, different combinations of clinical signs, and fundamentally different causes (5)

n 1984, when Osborne and colleagues Echoing and expanding Osbaldiston and Taussig’s appeal, they suggested that the term FUS be substituted with ‘descriptive terms pertaining to the site (urethra, bladder, and so on), causes (bacteria, parasites, neoplasms, metabolic disturbances, idiopathic forms, and so on), morphologic changes (inflammation, neoplasia, and so on), and pathophysiologic mechanisms (obstructive uropathy, reflex dyssnergia, and so on) whenever possible. Unfortunately, Osborne et al’s chapter was sub titled, ‘Feline lower urinary tract disease with heterogeneous causes’, which resulted in the (presumably) unintended consequence of replacement of one acronym, ‘FUS’, with another ‘FLUTD’.

At present, according to diverse causes, FLUTD can be classified into feline idiopatic cystitis (FIC), urolithiasis, bacterial urinary tract infection (UTI), neoplasia, anatomic malformations, and iatrogenic, behavioral, metabolic, or neurologic problems (8, 9). If exact causation is not found after thorough evaluation, a diagnosis of FIC can be made (10, 11).

We coined the terms ‘feline interstitial cystitis’ and ‘feline idiopathic cystitis’ (FIC) in 1999, largely as a result of our investigations of cats with severe, chronic idiopathic LUTS as a naturally occurring model of interstitial cystitis (IC) in women.12  Interstitial cystitis be defined as a disease of chronic irritative voiding signs, sterile and cytologically negative urine, and cystoscopic observation of submucosal petechial hemorrhages, to be diagnosed only when all three of these factors were documented and attempts to find a more objective cause for the signs were negative. We proposed the term feline idiopathic cystitis to describe cats with chronic irritative voiding signs that had sterile and cytologically negative urine in which cystoscopy was not performed, but in which other appropriate diagnostic procedures, such as imaging of the lower urinary tract, did not identify a cause. T

The word “interstitial” was chosen due to the similarities FIC has with interstitial cystitis /bladder pain syndrome (IC/BPS) in humans (12), such as clinical signs, recurrence tendency, comorbidities, and correlations with stress (10, 13). B


Pathogenesis: think outside the bladder.
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Presenter Notes
Presentation Notes
Seemingly separate but interrelated mechanisms

three major groups with regards to the origin of etiological factors: abnormalities existing within the LUT lumen are termed local external abnormalities; changes occurring in the LUT itself are classified as intrinsic abnormalities; and abnormalities originating from other organ systems that may contribute to LUT dysfunction are termed internal abnormalities.

Remember FIC – interstitial – refers to bladder wall – so groups in relation to that.

three major groups with regards to the origin of etiological factors: abnormalities existing within the LUT lumen are termed local external abnormalities; changes occurring in the LUT itself are classified as intrinsic abnormalities; and abnormalities originating from other organ systems that may contribute to LUT dysfunction are termed internal abnormalities.

Bacterial infection was once thought to be a cause of FIC because the rapid onset and clinical signs of FIC are similar to UTI (40), and antimicrobic medicines were thought to resolve clinical signs (10). But in fact, some forms of FIC are self-limiting, which means that the affected cats will undergo spontaneous remission in 5–10 days irrespective of whether or not they have received therapy (10, 37). Similarly, the hypothesis that urinary crystals and matrix plugs were the cause of FIC was previously proposed, but then proved to be unconvincing (10). However, although not the common cause of FIC, microbes and struvite crystalluria may have associations with LUTS of the syndrome in some aspects

Viruses, such as feline calicivirus (FCV) (43), feline foamy virus (FFV), and bovine herpesvirus type 4 (BHV-4), have been suggested to be causative agents for FIC, at least in some cases (10, 44). The high prevalence of FFV and BHV-4 antibodies presenting in FIC-affected cats, and the exacerbated severity of clinical signs in cats with FIC infected with BHV-4 and FCV enhance the hypothesis (10). Moreover, FCV-U1 and FCV-U2 are two strains isolated only from urine of cats with FIC (45), and this suggests their unique role in the pathogenesis of the disease (44).

. Anything that alters structural or functional characteristics of GAGs or tight junctions, disrupts active transport mechanisms, and/or directly injures urothelium may result in malfunction of the bladder barrier (10). In cats with FIC, decreased urinary concentration of total GAGs (50, 51) and some components of GAG layers, such as chondroitin sulfate (51), perlecan, biglycan, and decorin (49), have been documented. 

What’s more, denudation of umbrella cells, thinning of the transitional cell epithelium (52), submucosal edema, hemorrhage, neovascularization, mastocytosis, mononuclear inflammatory cell infiltration, and fibrosis have also been recorded in bladder biopsies of cats with FIC (10, 52–54). 

Internal Abnormalities It has been found that cats with FIC appear to be more sensitive than healthy cats to environmental, psychological, and pathological stressors, and more likely to conduct chronic stress responses (30, 36), which may link to, just like in human beings, mood alteration, pain symptom (55, 56), immune activation, proinflammatory cytokine release (57), and finally and most importantly, dysfunction of homeostatic regulatory systems (34, 55, 58). So we can conclude that systemic psycho-neuroendocrine disorders may be involved in the pathogenesis of the disease (10, 30, 59–61). The reason why LUTS predominate in cats with FIC is probably that Barrington’s nucleus, the pontine micturition center (62), is anatomically located near the fear pathway, and thus places the bladder at increased risk for stimulation during stress responses (34).



.

Altered neuroanatomy and transmitters in FIC cats

= Cholinergic system (acetylcholine)-induced hyperalgesia

= Sensory neuron anatomy and physiology differences

» Exaggerated acoustic startle response

= Heightened sympathetic nervous system state (norepinephrine)

= Hypothalamic-pituitary-adrenal axis abnormalities (suppressed)

= Histamine release locally (mast cells adjacent to sensory neurons)
= Suppressed or exaggerated release of various neurotransmitters

= Frequent behavioral, endocrine, cardiovascular, skin, Gl comorbidities
= Exacerbated by stress

Net effect — compromised urothelial barrier exposes sensory afferent neurons.
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Presenter Notes
Presentation Notes
Alterations in sympathetic nervous system function have been identified in cats with FIC. These may provide clues to explain why clinical signs of FIC in cats wax and wane, and can be aggravated by environmental stressors. 


The etiopathogenesis of the disease may involve interactions between the environmental stressors, neuroendocrine system and bladder of affected cats

Increased activity of the sympathetic nervous system (SNS) and various chemicals described above could all contribute to the compromised urothelial barrier in cats with FIC, which can offer potassium and other toxic irritants in the urine greater access to sensory afferent neurons innervating the urothelium (76), and in turn worsen the pain and LUTS in cats with FIC (52, 77). 


In addition to epithelial abnormalities identified in the bladder of cats with FIC,16–18 we also found significant alterations in components of acetylcholine synthesis and release in the esophageal mucosa from cats with FIC. This suggested that changes in the nonneuronal cholinergic system may contribute to alterations in cell–cell contacts and possibly communication with underlying cells that may, in turn, contribute to changes in sensory function and visceral hyperalgesia.19

Differences in sensory neuron anatomy and physiology are also present in cats with FIC. For example, dorsal root ganglion cell bodies of both bladder-identified and non-bladder neurons from cats with FIC were 30% larger, expressed altered neuropeptide profiles, and exhibited slowly desensitizing, capsaicin-induced currents related to increased protein kinase C-mediated phosphorylation of the transient receptor potential vanilloid 1 (TRP-V1) receptor Similar findings were observed in dorsal root ganglion cells throughout the lumbosacral (L4–S3) spinal cord, suggesting a more widespread abnormality of sensory neuron function

We also found the acoustic startle response, a brainstem reflex response to unexpected auditory sensory stimuli, to be increased in cats with FIC. The acoustic startle response in cats with FIC was greatest and most different from that of healthy cats during stressful situations, but was still greater in cats with FIC than in healthy cats, even after they had become acclimated to enriched housing conditions.22

onditions.22 Differences in sympathetic nervous system function have been identified in cats with FIC, including increases in tyrosine hydroxylase (the rate-limiting enzyme of catecholamine synthesis) immunoreactivity in the pontine locus coeruleus23 and the paraventricular nucleus of the hypothalamus.24 The locus coeruleus contains the largest number of nor - adrenergic neurons, and is the most important source of norepinephrine in the feline (and human) central nervous system. It is involved in such global brain functions as vigilance, arousal and analgesia, and appears to mediate visceral responses to stress.25 We also observed increased immunoreactivity for corticotrophin-releasing factor in the locus coeruleus and paraventricular nucleus.24 A functional desensitization of alpha-2 adrenergic receptors in affected cats was additionally identified by evaluating cats’ responses to the selective alpha-2 adrenergic receptor agonist, medetomidine, in both in vivo and in vitro studies.26,27 In the brainstem (particularly the area of the locus coeruleus), alpha-2 agonists inhibit norepinephrine release, whereas in the spinal cord they inhibit transmission of nociceptive input to the brain.28 These findings provided clues to explain the observations that clinical symptoms of FIC in cats follow a waxing and waning course, and can be aggravated by environmental stressors.29,30

addition to the sympathetic nervous system, some cats with FIC also appear to have abnormalities in the hypothalamic–pituitary– adrenal (HPA) axis. In addition to the sympathetic nervous system, some cats with FIC also appear to have abnormalities in the hypothalamic–pituitary– adrenal (HPA) axis. Administration of ovine corticotrophin-releasing factor resulted in significant increases in adrenocorticotrophic hormone (ACTH), but not cortisol,31 and administration of synthetic ACTH resulted in significantly decreased serum cortisol responses in cats with FIC as compared with healthy cats.32 Although no obvious adrenal abnormalities were identified by histopathology, morphometric analysis revealed that the zona fasciculata and reticularis were significantly. smaller in sections of glands from cats with FIC than in glands from healthy cats. Therefore, it appeared that the sympathoneural system was activated in these cats, but the adrenocortical component of the HPA axis was not.

Furthermore, cats with FIC often have variable combinations of comorbid disorders such as behavioral, endocrine, cardiovascular and gastrointestinal (GI) problems.7,8,33,34  Sickness behaviors – hiding, upper gi signs, perichezia, periuria – increased in response to stressors.  Is one disorder affected different organs in similar ways or is it a different etiology affected each organ system? We and others also have observed that comorbid disorders can precede, accompany or follow the diagnosis of (F)IC, and there seems to be no consistent pattern of onset. This suggests that comorbid disorders are not likely to be the result of the LUTS, and we need to look for alternative explanations (see box on page 389). 

urothelium (63, 64). In cats with FIC, literature has found that increased sympathetic activity can cause the stimulation of C-fibers, the unmyelinated pain sensors located in bladder submucosa (9). Also, the release of substance P (SP), a neurotransmitter (9, 13), and the expression of SP receptors in the bladder of cats with FIC is significantly increased (13). Additionally, various chemical signaling molecules, such as prostaglandins, nitric oxide (NO) (65), acetylcholine (Ach) (66, 67), and adenosine triphosphate (ATP) (22, 68–70), could also activate afferent neurons and adversely affect bladder function of cats with FIC (10, 71). Studies have identified the increased release of NO is mainly from the urothelium and afferent nerves in bladder strips (65), and have proposed the possibility that the change may result from the raised expression of norepinephrine (NE) from adrenergic nerves in the bladder or increased concentration of catecholamines from the adrenal medulla by acting on β-adrenergic receptors in the urothelium (13, 64). In addition, increased levels of endogenous or circulating serotonin have been reported in cats with FIC (72), which can elevate the concentration of non-neuronal Ach (67), and then increase the distention-evoked ATP release from the urothelium by stimulating urothelial muscarinic receptors (68, 72). ATP has been thought to play a role in bladder afferent sensitization, possibly by activating P2X3/2 purinergic receptors located on sensory terminals in the mucosal layer (73). 




Current FIC pathogenesis:

‘ Susceptible cat ‘ ‘Stressful event Multiple organs
Genetics Environment FIC
= oinenet + —
pigenetics | Fear — Gl |
Early adversity Trauma Respiratory
Change Skin

Behavioral
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Presenter Notes
Presentation Notes
Think susceptible / vulnerable cat in provocative environment – stressors trigger signs, e.g. lactose intolerance – person lacks lactase gene, susceptible, triggered when exposed to lactose

assumption is that the patient was healthy and happy until the ‘brick’ – injury, infection, etc – struck it. It has only been quite recently that our understanding of the etiopathogenesis of clinical signs for some disorders has expanded to recognize the variety of vulnerability factors that might result in a ‘susceptible individual’, and the range of features that might constitute a ‘provocative environment’.

Epigenetics
No definite genetic predisposition 
Stress hormones in queen affect fetal development 
Sensitization of stress response and persistent adrenal dysfunction
Exaggerated stress response in FIC due to epigenetic modulation of gene expression?
Pharmacologic and behavioral approach may mitigate early life adversity

0 Epigenetic modulation of gene expression is a prominent candidate mechanism for the exaggerated stress responsiveness found in cats with FIC because it has been shown to occur in the offspring of pregnant females exposed to stressors, and to result in long term neuro - endocrine abnormalities.41 Importantly, recent research has also suggested both pharmacological and non-pharmacological approaches to repair these adverse changes in gene expression. Pharmacological approaches include drugs to ‘normalize’ gene expression,40 and studies in both rodents42 and cats8,26,29 have demonstrated that effective environmental enrichment can mitigate many of the effects of early life adversity non-pharmacologically. Additionally, some have suggested that combined approaches might be more effective than either approach in isolation, at least in some disorders.43

While no definite genetic predisposition has yet been identified in either cats or humans with this syndrome to our knowledge, our findings in cats are at least consistent with the results of some developmental ‘accident’. It has recently been found that when a pregnant female is exposed to a sufficiently harsh stressor, the hormonal products of the ensuing stress response can cross the placenta and affect the course of fetal development, resulting in persistent adrenal dysfunction and sensitization of the central stress response system.35


Bottom line – not just a bladder problem


®
Bottom line:

Stressors induce cascade of neural, endocrine, immune changes that affect
multiple body systems

Don’t limit diagnostic to evaluation to lower urinary tract
Other systems?
Behavioral abnormalities?
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Presenter Notes
Presentation Notes
Determine whether only bladder involved or if comorbidities involving other organ systems or behavioral abnormalities are present.


There is a theory that clinical signs of cats with FIC may result from a common underlying cause (13). Internal abnormalities which could induce a cascade of neural, endocrine and immune events that likely affect multiple tissues in different body systems show the most promise (78). The anatomy and physiology of sensory neurons in both central and peripheral nervous systems are altered, and specific evidence is shown below

Comprehensive evaluation for not only LUT but comorbid and behavioral issues


FIC may be a urinary manifestation of a systemic disorder
‘Headache of the bladder’



Managing cats with lower urinary signs



B
First episode in young healthy cat, unobstructed

= Sickness behavior (stress) or acute idiopathic LUTS
= Urolith and urinary tract infection possible

= Discuss with owner
= Spontaneous resolution likely within a few days in most
= Multimodal environmental enrichments to minimize recurrence

= Watchful waiting
= Additional diagnostics — imaging, urine culture/susceptibility if necessary

= Encourage water consumption, subcutaneous fluids ok

Single acute self-limiting episode in 80-90%
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Presenter Notes
Presentation Notes
For an initial episode in an apparently healthy, young, unobstructed patient, the most likely explanation for the signs is either a sickness behavior in an otherwise healthy cat, or acute idiopathic LUTS. Accordingly, we may tell the client that this is most likely to be something similar to a ‘headache in the bladder’ that will pass soon, and can be made less likely to recur following implementation of individually tailored multimodal environmental modifications to be certain the cat’s environmental needs are met; recommendations are widely available.7,59–63 A stone in the urinary system and a bacterial urinary tract infection also are possible, so we may discuss with the client the option of obtaining additional positive diagnostic information from imaging or urinalysis as an alternative to ‘watchful waiting’, based on their preference.


D
If prior episodes, other problems, >8 yrs of age, obstructed...

= Rule out calculi, infection, neoplasia, anatomic anomalies
« CBC, biochemistry

= Complete urinalysis

= Urine culture and susceptibility

= T4 if >5-7 yr

= FeLV/FIV

= Imaging

= Cystoscopy/urethroscopy

= Biopsy
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Presenter Notes
Presentation Notes
The situation changes in the event that the cat has had previous episodes of LUTS, has a history or the presence of other health problems, or is older (>8 years of age) or obstructed. If the cat has had previous episodes, we encourage additional diagnostic evaluation to rule out the presence of other disorders related to the lower urinary tract, including stones, infection, anatomic anomalies and cancer (see box on page 386).

Laboratory Evaluation Laboratory examinations are of great importance to rule out other possibilities of FLUTD. The results of routine hematology and serum biochemistry of cats with FIC are often normal or show minor deviance, which is not specific for the diagnosis of FIC. Urine sediment analysis, along with urine culture and sensitivity test is highly recommended. Although significant differences in the urine pH, urine specific gravity, and amounts of epithelial cells in the urine sediment may not be observed between FIC and other categories of FLUTD (11), the urinalysis may identify hematuria and proteinuria in cats with FIC, and when pyuria is ascertained, a diagnosis of UTI can be made


Diagnostic imaging is used to exclude other causes of FLUTD. Abdominal plain radiography can help identify radiopaque calculi (e.g., struvite, oxalate) of more than 3 mm in diameter (9). Additionally, contrast radiography, including retrograde contrast urethrography, positive and double-contrast cystography and urethrocystography, can help to detect small lesions, radiolucent calculi, neoplasia (9), and anatomic defects, such as urethral strictures, urachal diverticula, and urethrorectal fistula (17). Abdominal ultrasonography can also assist in identifying urinary calculi and crystals, bladder masses, and bladder wall thickness (100). Furthermore, uroendoscopy, including cystoscopy and urethroscopy, can provide visualized views of the urethral and bladder mucosa, and evaluate urinary lesions, stones, masses, and strictures more directly (9).



The Veterinary Journal 247 {2019) 8-25
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Presenter Notes
Presentation Notes
Revised  and expanded 2011 guidelines
Biggest differences – classifying uti’s, duration of treatment, and subclinical bacteriuria


FIC treatment
Long-term multimodal environmental enrichment
Anti-anxiety drugs
Nutritional supplements


Presenter Notes
Presentation Notes
. The primary treatment of the disease is long-term multimodal environmental modification (or enrichment) while anti-anxiety drugs and nutritional supplements are recommended for chronic recurrent cases.

Therefore, the principle of treatment is to reduce duration, severity, and the recurrence of LUTS, as well as the risk for UO (17). Due to the chronic recurrent disease in a substantial number of patients (139), close cooperation between dedicated pet owners and veterinary staff is needed to successfully manage the affected cats (9, 29). Since the beginning of studying FLUTD, many agents or procedures have been recommended for management and prevention of FIC, however, few of them have been investigated in randomized, placebo-controlled, double-blinded experiments (37, 140, 141). This defectiveness, together with the self-limiting property of FIC, make the effectiveness of these treatments difficult to be assured (37, 140, 141). So, in this part, we will review studies about therapies of FIC, make a thorough examination of their efficacy and draw a conclusion. 



B
Managing FIC begins with:

= Thorough history — stressors?

= Complete physical exam — lower urinary tract last

= Where obtained, orphan, etc...

= Other current health / behavior problems

= Environment — indoor/outdoor, activity level, litter box management, other pets...
= Clinical signs of Gl, skin, lung, allergic conditions

= Unusual behaviors

D=
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Presenter Notes
Presentation Notes
Special attention should be given to potential stressors and risk factors as described above. That information could be gathered from pet owners through well-designed questionnaires (39). 


Multimodal environmental modification (MEMO)
(aka Feline environmental enrichment)

= Addition of 1+ factors to suboptimal environment to improve physical and
psychological well-being
= Improves clinical signs of LUTD and comorbidities

= Minimize interpet conflicts

= Provide all necessary resources

= Optimize interaction with caregivers
= Make any changes gradually

Enrich environment before using drugs
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Presenter Notes
Presentation Notes
Multimodal environmental modification (MEMO), or feline environmental enrichment (FEE), defined as the addition of one or more factors to a relatively impoverished environment to improve the physical and psychological welfare of cats (187), has been proved to act successfully in improving LUTS, as well as other clinical signs of comorbid disorders in cats with FIC (28)

). In short, effective MEMO for cats with FIC should at least include minimization of conflicts, provision of all necessary resources, refinement of interactions with owners, and gradual changes in every aspect (17, 39). 



5 Pillars of Healthy Environment


Presenter Notes
Presentation Notes
1. Safe place at home, during transport, in veterinary clinic
2. Separate space, food, water, litter for every cat (resources = number of cats + 1)
3. Play and predatory behaviors encouraged and frequent
4. Positive consistent high frequency low intensity interaction with caregiver (10-15 min/day)
5. Positive environment supporting olfactory and pheromone information



1st Pillar: Safe places

= Home
= Hiding boxes, elevated vantage points, multiple entries/exits

= Transport
= Carrier, box, cover

= Clinic
= Hiding box, cover front of cage
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Presenter Notes
Presentation Notes
First and foremost, since cats are solitary hunters who tend to avoid and evade potential dangers, a safe place should be provided for every cat at home, during transport, and in the veterinary hospital (39, 156, 189). A recent study has certified that providing hiding boxes for cats assists them in managing stress and adapting to the shelter environment faster (191). A safe place could be cardboard boxes, carriers, and most likely, elevated vantage locations such as hammocks, perches and shelves, which allow cats to monitor their surroundings, withdraw from conditions they perceive threatening or unfamiliar, and attain a sense of control, as well as a feeling of isolation and protection (39, 189). In addition, if the cat with FIC is hospitalized, covering a blanket in front of the cage may help reduce its anxiety (39), while if the cat lives in a multi-cat household, make sure every safe place has multiple entries so that access cannot be easily blocked by another cat (189).



2nd Pillar: Separate spaces for food, water, litter box

= As many resources as cats plus one in various locations
= Fresh food and water in regularly cleaned bowls

= Litter boxes 1.5 x length of cat nose to tip of tail
= Quiet, convenient location with escape route
Covered, uncovered based on cat preference
Unscented clumping litter w sand-like texture appealing to most
Scoop litter daily, change completely weekly
Sides not too high for older cats
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Presenter Notes
Presentation Notes
6 It is recommended that the litter box be at least one and a half times in size based on the length of the cat from nose to tip of the tail, which means most manufactured boxes are not large enough. Using items such as larger storage containers is likely to achieve proper litter box size.

In the second place, although cats can either live alone or in social groups, they do not like to be challenged by other cats in regards to territory and resources. If space and resources are insufficient, offensive or defensive conflicts will exist between cats, and the threatened cats are more likely to develop FIC (39). Therefore, multiple and separated key environmental resources, including food, water, toileting, resting and playing areas, should be provided (39, 189, 192). A widely-accepted standard rule is to provide as many resources as there are cats plus an additional one (17, 192). Additionally, these key resources should be available in various locations, so as to allow every individual cat to express preference, and prevent cats live in a multi-cat household from encountering and competing with each other (156, 189). In hospital cages, resources should also be spread out, for example, the resting and hiding areas should be separated from the feeding area (189). Moreover, the management of litter boxes in cats with FIC should consider the boxes’ cleanness, size and style, as well as litter type (193, 194). Cats prefer cleaned toileting area, so the litter should be scooped at least once daily and replaced completely once per week (194). Many researchers suggest a larger size of litter boxes is better for cats (17, 156, 194). However, choices for the covered or uncovered type of litter boxes differ from different cats (17, 156, 194). Studies have identified that cats show no special preference in the scent of litter (4). In general, clumping clay litter with a sand-like texture is appealing to most cats (17, 194)

Dieatary – main goal more water  o increase water intake and promote urine dilution of the affected cat, so that toxic molecules will be excreted in time (192, 195, 196), thus prevent further damage of the bladder and body. Keeping water fresh and cleaning food and water bowls regularly are suggested (39). Additionally, adding flavoring to water, adding water or broth to dry food, canned food and high sodium diets are recommended for cats with FIC to increase their water intake (144, 196), dilute their urine (160), and could result in a great decrease in recurrence rate (195). Also, since cats may prefer a water source that can be investigated, water fountains and dripping faucets with movements may be beneficial (39, 144, 196).
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3 Pillar: Play and predatory behaviors

= Encourage especially with indoor cats
= Lack may increase stress-related behaviors

= Hide food in multiple locations

= Food puzzles

= Variety of toys — laser pointers, feathers, ropes

» Encourage playful interactions with owner

= Multiple play areas, different height vantage points

= Base on cat preference, rotate/change to maintain interest
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Presenter Notes
Presentation Notes
Play and predatory behaviors encouraged and frequent
Thirdly, play and predatory behaviors of cats should be encouraged and allowed to perform regularly (189). Cats retain the instinct to locate, capture and kill prey, but the indoor lifestyle of most cats in modern society limits their activities and suppresses their innate behaviors, which may result in stressrelated disorders, including FIC (189). Therefore, cats must engage in play and predatory behaviors. This could be achieved by hiding food in diverse corners of the house or in food puzzles for cats to explore and exercise, providing a variety of toys, like laser points, feathers and ropes, for cats to chase and capture, and increasing play-based interaction with the cat owner and with other socially compatible cats (9, 39, 189). Also, the stimulation methods should be based on cats’ personal preference and toys should be rotated and replaced regularly to sustain cats’ interest (39)



4™ Pillar: Positive interaction with caregiver

= Consistent high frequency low intensity interaction (10-15 to 30 min/day)
= Tailor timing, activity to cat preference

= 2-7 wk of age critical socialization period

= Early friendly rearing to minimize future stress/fear
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Presenter Notes
Presentation Notes
Positive consistent high frequency low intensity interaction with caregiver (10-15 min/day)

Furthermore, cats are companion animals and a positive, consistent, and predictable interaction need to be built between cats and their caregivers (189). Social preferences vary from cats to cats, and if disregarded, stress-related diseases like FIC will occur. The social preferences of cats can be influenced by their genetics, early rearing experiences and life experiences (93). The most critical age for kittens to socialize with and adapt to human beings is during 2–7 weeks, and the cats who have positive handling experiences during this formative period will cope with stress better and display less fear in future (189), so an early friendly rearing is recommended. Additionally, since a majority of cats prefer a high frequency and low intensity level of social contact with their guardians, a daily 10–15 min of interaction is advised to strengthen human-cat bonds and promote the physical and mental welfare of cats (187, 189).




5t Pillar: Environment that respects cats’ senses

= Cats use smell and pheromones to evaluate surroundings, establish boundaries
= Minimize chemicals, scents that interfere with olfaction

= Limit unfamiliar smells, noises, objects, and animals

= Catnip, lavender with video and audio simulations for enrichment
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Presentation Notes
Multiple play areas, different height vantage points
Lastly, an environment that respects cats’ senses, especially the sense of smell, should be provided (187, 189). Cats mainly depend upon olfactory and chemical information. They evaluate their surroundings, establish the boundaries of their core living areas, and maximize their senses of security and comfort by scratching and rubbing their faces or bodies on objects (189). Therefore, guardians should let cats express and receive chemical signals at their will, and try not to interfere with cats’ olfactory and pheromonal information. In addition, smells, noises, items and animals that cats consider as unfamiliar and strange should be limited to minimum in case threatening conditions stress cats (189). In addition, certain odors such as catnip (Nepeta cataria) or lavender, along with video and audio simulations, have been proposed as entertainment and enrichment for the life of domestic cats (187). In short, effective MEMO for cats with FIC should at least include minimization of conflicts, provision of all necessary resources, refinement of interactions with owners, and gradual changes in every aspect (17, 39). 
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Drugs for acute FIC

= No antibiotics unless p/u or post urethral catheterization
= No prednisolone

= Consider antispasmodics
= Oxybutynin, 1.25-10 mg/pet BID-TID PO
= Prazosin, 0.5 mg/cat BID PO
= Phenoxybenzamine 2.5 mg/cat BID PO

= Opioid analgesia - butorphanol, buprenorphine, fentanyl

= Consider NSAIDS meloxicam, robenacoxib, piroxicam...
= Only if appetite normal

i i =V V4
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Presenter Notes
Presentation Notes
Hyper detrusor – stone, inf, neop, idiopathic – oxybutyinin (parasympatholytic) – 1.25- 10 mg/pet q8-12 prn (also sv FIC, non obstructive bladder tumors)


Previous ab efficacy just spontaneous remission
Nevertheless, when urethral catheterizations or a perineal urethrostomy are conducted in cats with FIC with UO, antimicrobial agents are recommended as a preventative procedure to reduce the risk of bacterial UTI (29, 35)

I

n a randomized, double-blind, well-controlled, prospective clinical trial, the effect of prednisolone (1 mg/kg BID PO for 10 days) was assessed in 12 cats with FIC, but no difference of severity and duration of the disease has been discerned between cats treated with prednisolone and cats treated with placebo (145). Thus, prednisolone is not recommended as an effective treatment for cats with FIC

Smooth and skeletal muscle fibers are responsible for generating urethral tone and causing urethral spasms in cats with FIC (37), and antispasmodic drugs might be beneficial to reduce the severity of LUTS and the risk of UO (37). Smooth muscle antispasmodics include acepromazine, prazosin, and phenoxybenzamine while skeletal muscle antispasmodics contain dantrolene (37, 99). All these medicines should be tapered over multiple days (37). Propantheline, an anticholinergic drug, can also relax bladder spasms, and thus help to treat the urinary incontinence associated with FIC (144). However, flavoxate and oxybutynin are currently used more frequently than propantheline. These recommendations are based on theory and previous experiences, and should be seriously tested in the future

Opioid analgesics, including butorphanol, buprenorphine, and fentanyl (29), and non-steroidal anti-inflammatory drugs (NSAIDs), such as carprofen, ketoprofen, meloxicam, piroxicam, and robenacoxib (9, 17), seem to be beneficial in relieving bladder pain and reducing the severity of clinical signs in cats with FIC (9, 37)  Meloxicam no better than placebo at shortening duration, etc than placebo and may decrease RBF esp if dehydrated


Drugs and diet for chronic FIC

= Alprazolam, 0.125-0.5 mg/cat BID PO

= Amitriptyline, 0.5-2.0 mg/kg SID PO

= Feliway® (no benefit in some controlled studies)

= Oral / intravesical GAGs no benefit (PPC, glucosamine, chondroitin sulfate...)

= Prescription diet ¢/d™ Multicare Feline Dry, c/d™ Feline Urinary Stress Chicken
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Presentation Notes
Alprazolam, a benzodiazepine and anxiolytic, could be administered to subside clinical signs in cats with FIC (147). Since the increased concentrations of serotonin have been proved to have association with decreased anxiety in people and animal models (154), amitriptyline, one of tricyclic antidepressants (TCAs) may be beneficial in the treatment of FIC because it can increase serotonin content by inhibiting the reuptake of serotonin and NE and enhancing the neurotransmission of monoamine transmitters (9, 141). In addition to anti-depressant effects, TCAs also have anticholinergic, anti-adrenergic, anti-inflammatory, and analgesic effects (37). Side effects of TCAs include sedation, somnolence, weight gain, as well as liver dysfunction and urinary retention (37, 155). Also, amitriptyline should be wean off over a period of 1–2 weeks in case the clinical signs of FIC rebound (155). However, although amitriptyline has been proved beneficial in the long-term treatment of chronic FIC (155, 156), it may have little or no benefit for short-term resolution of clinical signs in cats with acute FIC (139, 141, 156). 

But surprisingly, in a pilot study, no significant difference has been detected between the Feliway-treated group and placebotreated cats with FIC (160), and recent reviews have questioned its efficacy of soothing cats (161–163). However, although unsupported by some studies, Feliway is still applied to cats with FIC in clinical practice, especially in refractory recurring cases (147). 


Healthy urothelium is covered with a layer of glycosaminoglycans and glycoproteins (26). Significantly decreased urine glycosaminoglycan:creatinine ratios have been observed in cats with idiopathic cystitis compared with normal cats, suggesting a defect in the glycosaminoglycan layer of the uroepithelium (26,27). A number of clinical research studies have failed to demonstrate a beneficial effect of glycosaminoglycan supplementation in cats with non-obstructive idiopathic cystitis as summarized in a recent review article (26)
Therefore, solid evidence is lacking for the clinical use of NAG for FIC Therefore, using exogenous forms of GAG, including pentosan polysulfate sodium (PPS), glucosamine, chondroitin sulfate, heparan, and hyaluronic acid has been suggested in the treatment of cats with FIC (17, 37, 144, 160), because they may replace and repair damaged parts of the bladder wall as found in human medical research (169), and may also exhibit analgesic and anti-inflammatory effects (37). 

1 Hill's Prescription Diet c/d™ Feline Urinary Stress Chicken


D
Blocked cat update

= Bacteriuria uncommon at presentation
= Recurrence rates decreasing as care improves

= Decompressive cystocentesis safe
= Scant effusion present in up to 1/3 on admission, may develop post cysto in some
= Spontaneous resolution with no clinically relevant consequences

= 3.5 Fr catheter red rubber, polypropylene, -urethane, -vinyl catheter

= Closed collection system, bag below cat, no additives

= Catheter in 24 hr or until urine clear, whichever is longer

= Bladder lavage, infusions, antispasmodics, NSAIDs unproven

= Recurrence least in young, long indwelling catheter time, canned food at discharge
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Presentation Notes
Hanson JFMS 2021
A high percentage of recurrent UO (rUO) has been reported. In a study by Gerber et al,8 51% of cats with UO displayed recurrent lower urinary tract signs, with 36% experiencing rUO within 17 days. Other reports suggest a rUO rate as low as 15% and as high as 74% within 7 days.8–10 Euthanasia rates of up to 23% have been reported in cats after rUO.1,8

Studies have evaluated risks associated with rUO, including urinary catheter size, duration of catheterization and diet.1,6,8,11–14 In addition, urethral spasm has been hypothesized as a potential contributor to the development of rUO.12,15–17

The proximal 28–37% of the feline urethra is composed primarily of smooth muscle and contains alpha (α)1-adrenergic receptors that contract in response to norepinephrine (noradrenaline) release from the hypogastric nerve.18,19 A number of drugs targeting these receptors have been used to reduce urethral muscular spasm; however, controlled clinical studies are lacking and the use of α-adrenergic receptor antagonists or other urethral relaxants is based largely on clinician preference. Prazosin, an α1-adrenergic receptor antagonist, has been experimentally shown to reduce urethral pressure.16,18 In the cat, blockade of the α-receptors prevents sympathetically mediated smooth muscle contraction throughout the preprostatic and prostatic urethral segments, leading to reduction in urethral wall tension.18 Because of these effects, prazosin may be useful in treating urethral dyssynergia or trauma associated with urethral catheterization.18

There are few studies evaluating α-adrenergic receptor antagonists for management of feline UO. A retrospective study comparing rUO rates in cats treated with prazosin (0.5–1mg PO q8–12h) with those treated with phenoxybenzamine, a non-selective α-adrenergic receptor antagonist, identified a significant decrease in short-term rUO in those receiving prazosin.1 Although the results of that study suggest that prazosin may be beneficial in the management of rUO, it was limited by its retrospective design, lack of a control group and confounding variables such as catheter size, duration of catheterization, and differing anesthetic and analgesic protocols.

Another prospective study evaluating various risk factors for rUO determined that administration of either prazosin or phenoxybenzamine was not associated with a decreased risk of rUO; however, this study was observational, not randomized and did not include a control group.6

A more recent double-blinded prospective interventional study specifically evaluated the effect of prazosin on outcome in feline UO and failed to find a significant difference in the incidence of rUO in cats receiving prazosin (0.25mg/ cat PO q12h) and those receiving placebo for 30 days following relief of obstruction.10 This study was relatively small, evaluating only 45 cats with several uncontrolled variables, including the duration of catheterization and urinary catheter size.10

Both the current study and the prior recent prospective study10 actually identified a higher rate of rUO in cats treated with prazosin (30% in the current study, 37% at 6 months in Reineke et al10) vs placebo (18% in the current study, 31% at 6 months in Reineke et al10). Neither study found this to be statistically significant and both studies were underpowered, and therefore this finding must be interpreted with caution, but it is interesting to note

The only presenting variable found to be significantly different between cats treated with prazosin vs placebo was the duration of catheterization, with placebo cats having an indwelling urinary catheter in place significantly longer than those treated with prazosin (28 h vs 24h; P = 0.03).

Administration of prazosin 0.5mg/cat PO q12h for 7 days did not reduce the frequency of rUO within 30 days of treatment for UO in this small population of cats presenting with UO for the first time.

polypropylene (Argyle), polyurethane (MILA), polyvinyl catheter;  polypropylene more urethritis than polyvinyl

Periuria – voiding in abn location in houBacterial cystitis – 2-3% only
Chronic cases – stones, uti, or if prior stones/uti is it now FIC (no tunnel vision)
17-24% cats with LUT signs have stones – RADs
1-10yr age with LUT signs – 65-75% FIC
Cystourethrography before p/u to r/o urethral stricture
Analgesia – buprenorphine, GABA, NSAIDs (if eating/drinking)
GABA moa unknown – inhibits wind up (chronic symp-mediated pain), visceral pain effect quest?
FIC can be ulcerative or non-ulcerative – NSAID no good if non-ulcerative (80-90%)
Hydration – increase water consumption decrease recurrence
Canned vs dry acidifying diet – sig decrease recurrence with canned
Dilutes noxious substances in urine – dec mineral precursors, environmental enrichmnent
FIC sympathetic nervous system alterations, blunted stress response to cortisol, flare-ups exacerbated by stress, eg home construction
Cystitis w or w/o urethral plug 70-100% cases, crystals/cellular debris
Bacteriuria  <10% in USA
Cystic calculi 20-30% (0% some studies)
Neop, foreign body, other
Decompressive cysto not harmful, unclear if helpful (no inc risk of abdo effusion
Caudal epidural?
Urethral infusion attracurim decreased time and # of attempts to pass initial u cath
Galluzzi 2012 JSAP
Recurrence 15-38% - less in more recent studies as care has improved
Bladder lavage no effect on in hospital recurrence
Urethral/bladder infusions - GAGS pentosan polysulfate, local anesthetis, walpoles (buffer solution with pH 4.5 that dissolves struvite uroliths in cats
Less reactive indwelling catheters better
Outpatient treatment and urine color more likely to recur (study with 3.5 Fr red rubber)
 - clearer urine less likely to reobstruct
Red rubber vs polyvinyl chloride (Argyle) - no diff in recurrence but study underpowered and low recurrence rate also prevented comparison
Decreased risk of recurrence with younger cat, long indwelling cath time, inc water consumption at home
Analgesic don't decrease recurrence but given in all for obvious reasons
one study showed  3.5F red rubber plus prazosin lowest recurrence rate
Take home 
tx hypovolemia/hyperkalemia
+/- decompressive cysto, caudal epidural
Bladder lavage may not be useful
3.5 fr red rubber?
Inpatient care 24 h or until urine clear which ever is later 
Evidence lacking for prazosin, meloxicam
Canned food at discharge
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lyperkalemia in blocked cats

= Bradycardia and hypothermia specific for hyperkalemia (>8 mEq/L)

= 10% Ca gluconate, 3 ml/cat over 10-15 minutes if arrhythmia
« Effect immediate, duration 30-60 minute

» Regular insulin, 1 U/cat, 3 cc 50% dextrose/cat diluted, then 2.5-5% glucose CRI

= Onset 15 minutes, peak correction of K 30-60 minutes

= NaHCOQO3 only if pH<7.05, HCO3 < 10 mEq/L
= 1-2 mEqg/kg diluted 1:4 over 15 minute to correct 50-75% deficit
= Very rarely necessary, try to avoid
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Presenter Notes
Presentation Notes
Classic ECG changes – brady, spiked t’s, widened-dropped p’s, sinoventricular on normal cats, don’t always see in clinical cases
Bradycardia AND hypothermia specific for hypeK (>8)
Tx – 3 ml/cat 10% Ca gluc (0.5-1.5 ml/kg) over 10-15 min (ionized hypocalcemia second most common abn – thus ca gluc corrects), terbutaline 0.01 mg/kg IV slow or im (beta 2 stimulates  na-k pump), insulin/dextrose – 0.25 U/kg insulin, 0.5-1.0 ml/kg diluted 50% dextrose

Blocked cats - fluids if shock, hyperK - heart rate doesn't predict K, ECG may be normal, ECG in ALL
classic ecg changes - not always seen - humans treat if >6.5, non vet consensus
reg insulin 1 unit / cat, 50% dext 3 mL / cat, diluted, glucose CRI, albuterol 1-2 puffs), ca gluc if arrhythmia

23 IVECCS Avalene Tan
Magnitude doesn’t predict ECG changes – rate of rise important
Humans >7 only 45% peaked Ts or widened QRS
Sinovent rhythm- SA node least susceptible to hyperK, silent impulse transmission from SA node via atrial conduction system to vents that depolarize slowly
Ca gluc or CaCl (tissue necrosis if extravasates, 1/3 Ca as Ca gluc) – raises threshold potential, restore RMP-TP relationship
Ca gluc 10% 50-150 mg/kg or 1-1.5 ml/kg slowly over 5-10 min, or CRI 0.1-0.5 mg/kg/hr
Effect immediate, 30-60 min duration
insulin – dextrose – 0.1-0.5 U reg/insulin/kg, dextrose bolus then CRI
Onset 15 min peak 30-60 correction of hyperK
hypobg 48% of UO cats, median 5.5 hr til hypobg – 2-12 hr
Lower insulin dose, altered insulin/dex ratio did not prevent hypobg
Safest – use low end of insulin dose (did not compromise effect), monitor BG
Albuterol – like insulin inc activity Na-K-ATPase pump – effect 5 min, nadir 30 min, K dec 0.1 mEg/L for every 10 mcg in inhaled albuterol in dogs
Terbutaline 0.01 mg/kg IV slowly 
NaHCOs – inc bicarb increases cotransport of bicarb and Na into cells, increased ic Na stimulates Na-K-ATPase pump
1-2 mEq/K diluted 1:4 over 15 min to correct 50-7% deficit over time – rarely used
DeFrancesco 0.5 U/kg insulin with 2 g/kg (4 ml/kg) 50% dextrose




Key takeaways:

= Bladder may be victim of systemic process due to sensitized central stress
response system

« LUT and other signs when sensitive cat experiences stressor
= ‘Healthy’ cats can be affected if experience sufficient stress

= Multimodal environmental enrichment paramount

» Most acute FIC episodes self-limiting

= Thorough evaluation of LUT, comorbidities, behavioral abnormalities necessary in
chronic / recurrent cases

D=
N VN



Thank you!
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Presenter Notes
Presentation Notes
A high percentage of recurrent UO (rUO) has been reported. In a study by Gerber et al,8 51% of cats with UO displayed recurrent lower urinary tract signs, with 36% experiencing rUO within 17 days. Other reports suggest a rUO rate as low as 15% and as high as 74% within 7 days.8–10 Euthanasia rates of up to 23% have been reported in cats after rUO.1,8

The male cats with UO in this study did not have bacteriuria at the time of presentation. The overall incidence of acquired bacteriuria was found to be 13% and could represent a transient bacterial population or true bacterial urinary tract infection. Based on these findings, empirical administration of antibiotics is not warranted in male cats with UO.
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Presentation Notes

Feline interstitial cystitis (FIC) is 1 such example of a disease in small animal veterinary patients with a suggested stress trigger. Though the pathogenesis of FIC is complex annd incompletely understood, stress has been suggested to be 1 possible causative factor. One study demonstrated increased plasma concentrations of norepinephrine in cats with FIC, suggesting an increase in sympathetic activity, which is a marker of physiologic stress.5 Additionally, a questionnaire-based study comparing cats with FIC to healthy controls found that cats with FIC were more likely than the control cats to live with another cat or in multiple cat households.6

Urethral obstruction (UO), an extreme phenotype of FIC, is a painful and potentially life-threatening condition that often requires emergency stabilization and hospitalization. It is also 1 of the most common clinical emergencies of male cats with reported incidence rates as high as 10%.8 Some cases of UO involve a physical obstruction secondary to underlying disease states such as urolithiasis or urogenital neoplasia and may not be related to FIC; however, many cases involving signs of FIC lack such diagnoses and are thus classified as “idiopathic” urethral obstruction (iUO) and presumed to be caused by FIC alone.9 T

Our hypothesis was that the incidence of iUO would be higher during the pandemic year than the prepandemic year, suggesting an increase in stress levels in cats during the COVID-19 pandemic 


Though the etiology of feline UO varies among cats, FIC is likely the most common underlying diagnosis with a majority of cases involving idiopathic obstruction. In 1 study, iUO accounted for 53% of total UO cases, while physical obstruction with urolithiasis was identified in only 29% of the cases.9 In the current study, presumptive iUO cases represented an even larger majority with an alternative diagnosis of either urolithiasis or neoplasia identified in only 15.7%. Though the pathogenesis of FIC is not fully understood and is likely multifactorial, several studies have indicated that stress may play a role.5,6 Human clinical studies have noted an increase in incidence rates of stress-related diseases during the COVID-19 pandemic.2 This study did not identify a parallel trend in a feline population. Overall, our data indicate that the heightened level of stress present in human populations during the pandemic did not correlate with an increased incidence of iUO in cats.
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Retrospective evaluation of urinary
indwelling catheter type in cats with
urethral obstruction (January 2014 to
December 2014): 91 cases



Presenter Notes
Presentation Notes
Ninety-one cats diagnosed with urethral obstruction treated with a 3.5-Fr Argyle (AR) or 3.5-Fr red rubber (RR) indwelling catheter presenting in 2014.

In 1 study looking at 192 cats, using a 5-Fr Argyle (AR) catheter was associated with a higher recurrence rate than using a smaller catheter of the same type.1 In the same study, use of prazosin versus use of phenoxybenzamine was also associated with a lower recurrence rate.1 In contrast, no difference has been found with amount of bladder flush or with length of time of catheterization.1,9 Interestingly, in another study looking at reobstruction rates, catheter size did not seem to matter, but actual numbers of cats with each catheter size was not presented.2 In addition, catheter type varied between the 2 studies.1,2

Both red rubber (RR)* and AR† catheters were in use in our hospitals during 2014. While both catheters were made of polyvinyl chloride during this time period, clinicians had a strong sense that they varied in stiffness, influencing placement ability and potential likelihood of kinks within the bladder. Argyle catheters had been the preference in our hospitals due to this perceived stiffness, measurement markings, and a radiopaque line useful for confirming placement

A single decompressive cystocentesis prior to catheterization did not lead to development of clinically significant abdominal effusion or other discernable complications and appears to be a safe procedure in this population of patients. Abdominal effusion may be found at presentation in cats with urethral obstruction. The significance of this effusion remains to be determined.

Decompressive cystocentesis prior to catheterization is a therapeutic option in the management of UO after consideration of potential benefits as well as risks.2, 7 One of the proposed benefits of decompressive cystocentesis includes more immediate alleviation of intravesicular pressure (compared with catheterization), thereby allowing increased comfort and faster resumption of renal function. It is also possible that reduction in bladder pressure may facilitate flushing and retrograde displacement of any physical intraluminal obstruction (urethral plug, urethrolith, or urethritis). Urine samples obtained by cystocentesis would not have dilution or contamination from flush solution and might therefore allow for more accurate assessment of urinalysis and urine culture.2, 6, 8, 9
�Complications following cystocentesis in any patient may include bladder rupture, damage to the bladder wall, leakage of urine into the abdomen causing a uroabdomen, or damage to intraabdominal vasculature leading to a hemoabdomen, although these are rare when proper technique is employed.9 In cats with UO, the combination of potentially diminished bladder wall integrity and increased intravesicular pressure raises concern for increased risk of complications. While there is some retrospective evidence to support the notion that decompressive cystocentesis can be performed safely in these patients,10 this has not been prospectively investigated.

Scant abdominal effusion developed in 7 of 45 cats following decompressive cystocentesis that initially did not have effusion. No clinically relevant complications (affecting clinical course or requiring therapeutic intervention) were identified during or following cystocentesis.

This study prospectively evaluated 45 male cats treated for UO enrolled over a 3-year period. The results of this study demonstrated that a fair number of cats with UO (33%) have abdominal effusion at the time of presentation and some developed scant effusion Tpost (16%). By the following day, all but 4 patients no longer had effusion present, presumably a function of decreased bladder pressure afforded by the presence of an indwelling urinary catheter and subsequent reabsorption. Decompressive cystocentesis was not associated with the development of discernable complications in this study. There was no association between severity of biochemical abnormalities at the time of presentation or volume removed by cystocentesis (as a reflection of bladder size) and likelihood of having or developing abdominal effusion.

Similarly, a recent retrospective study did not find any significant adverse effects, such as bladder tear or development of uroabdomen, among 47 cats that had cystocentesis performed prior to catheterization.10 

One-third of the cats in our study (15/45) had evidence of abdominal effusion identified by ultrasound prior to decompressive cystocentesis. These findings are consistent with Nevins et al, in which the authors documented pericystic effusion in 52 of 87 (59%) of UO cats that had ultrasound performed within 24 hours of presentation and relief of obstruction. None of those patients had cystocentesis performed, or had evidence of urinary tract rupture, so it was presumed that this fluid was present at the time of presentation and secondary to UO.17 Hall et al also found that many UO cats had loss of detail on abdominal radiographs (56%), suggesting the presence of abdominal effusion.10 All 47 patients had cystocentesis performed; however, the retrospective nature of the study made it difficult to determine whether cystocentesis had been performed before or after radiographs were obtained.10


The mechanism for development of abdominal effusion in UO cats prior to intervention is not entirely clear. It has been previously suggested that this effusion could be the result of transmural movement of urine across the bladder wall or secondary to venous congestion as a result of increased intravesicular pressure.16, 18 The likely presence of lower urinary tract inflammation, and associated increase in vascular permeability, could also be a contributing factor. However, previous studies have not sampled the fluid to determine the underlying nature of the effusion. In this study, there was only sufficient fluid accumulation to sample in 2 patients. In these, the fluid was found to be consistent with a transudate and not consistent with urine (based on paired serum and effusion creatinine measurements). This would support the notion that these effusions are more likely the result of venous congestion or increased vascular permeability. However, given the small number of samples, definitive conclusions cannot be drawn.

In this study, the FAST technique was used to assess for the presence or development of abdominal effusion. While this technique has been validated for the detection of free abdominal effusion in both traumatized and nontraumatized patients,11, 19 some may have been misidentified as positive or negative in this study. To minimize this potential, all exams were performed by 2 investigators with extensive experience using this technique. However, in a few circumstances, the initial and Tpost ultrasound was performed by 1 investigator and the subsequent ultrasound was performed by the other. This may have created some variability in the detection of fluid, although overall the incidence of effusion on the following day was very low.

In conclusion, this is the first prospective study to use point-of-care ultrasound to detect abdominal effusion prior to and at standard times following a single decompressive cystocentesis prior to urethral catheterization in cats with UO. Our results indicate that cystocentesis can be performed safely in these circumstances with minimal risk of clinically relevant complications. While a small number of cats (16%) developed a scant effusion after cystocentesis, a larger proportion (33%) already had free abdominal fluid at the time of presentation. At 24 hours, only scant effusion was identified in 4 cats. The cause and significance of this fluid remains to be determined, although its presence does not appear to be a function of clinical severity relative to biochemical abnormalities or bladder size.
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Male cat urethral obstruction update

+ Autonomic nervous system imbalance, blunted response to cortisol, stress =
inflammation

+ UTI <10%
+ Bladder stones 20-30%
+ Recurrence 15-38% - rate decreasing as care improves

+ Correct fluid/electrolyte imbalance, ECG and analgesics in all before urinary
catheter

+ Treat hyperkalemia if causing clinical signs

+ Consider decompressive cystocentesis, caudal epidural

+ 3.5 Fr red rubber, polypropylene, polyurethane, polyvinyl catheter, sterile lube
+ Indwelling urinary catheter 24-72 hr or when urine clear whichever is longer

-+-Bladder.lavage, infusions, prazosin, meloxicam not helpful D=
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polypropylene (Argyle), polyurethane (MILA), polyvinyl catheter;  polypropylene more urethritis than polyvinyl

Periuria – voiding in abn location in houBacterial cystitis – 2-3% only
Chronic cases – stones, uti, or if prior stones/uti is it now FIC (no tunnel vision)
17-24% cats with LUT signs have stones – RADs
1-10yr age with LUT signs – 65-75% FIC
Cystourethrography before p/u to r/o urethral stricture
Analgesia – buprenorphine, GABA, NSAIDs (if eating/drinking)
GABA moa unknown – inhibits wind up (chronic symp-mediated pain), visceral pain effect quest?
FIC can be ulcerative or non-ulcerative – NSAID no good if non-ulcerative (80-90%)
Hydration – increase water consumption decrease recurrence
Canned vs dry acidifying diet – sig decrease recurrence with canned
Dilutes noxious substances in urine – dec mineral precursors, environmental enrichmnent
FIC sympathetic nervous system alterations, blunted stress response to cortisol, flare-ups exacerbated by stress, eg home construction
Cystitis w or w/o urethral plug 70-100% cases, crystals/cellular debris
Bacteriuria  <10% in USA
Cystic calculi 20-30% (0% some studies)
Neop, foreign body, other
Decompressive cysto not harmful, unclear if helpful (no inc risk of abdo effusion
Caudal epidural?
Urethral infusion attracurim decreased time and # of attempts to pass initial u cath
Galluzzi 2012 JSAP
Recurrence 15-38% - less in more recent studies as care has improved
Bladder lavage no effect on in hospital recurrence
Urethral/bladder infusions - GAGS pentosan polysulfate, local anesthetis, walpoles (buffer solution with pH 4.5 that dissolves struvite uroliths in cats
Less reactive indwelling catheters better
Outpatient treatment and urine color more likely to recur (study with 3.5 Fr red rubber)
 - clearer urine less likely to reobstruct
Red rubber vs polyvinyl chloride (Argyle) - no diff in recurrence but study underpowered and low recurrence rate also prevented comparison
Decreased risk of recurrence with younger cat, long indwelling cath time, inc water consumption at home
Analgesic don't decrease recurrence but given in all for obvious reasons
one study showed  3.5F red rubber plus prazosin lowest recurrence rate
Take home 
tx hypovolemia/hyperkalemia
+/- decompressive cysto, caudal epidural
Bladder lavage may not be useful
3.5 fr red rubber?
Inpatient care 24 h or until urine clear which ever is later 
Evidence lacking for prazosin, meloxicam
Canned food at discharge



Happy to take questions
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