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What’s New in Nephrology 2:
Updates for Managing Azotemic CKD patients.
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1. After the session, participants will be able to describe which clinical information is known to significantly impact
survival times or well-being in their patients with chronic kidney disease
2. After the session, participants will be able to generate appropriate diagnostic plans to collect the data that is
important to understand the likely underlying cause of chronic kidney disease and create an appropriate treatment
plan.
3. After the session, participants will be familiar with a variety of treatment options for managing patients with
chronic kidney disease and understand how and when to apply these.

INTRODUCTION

Data base for CKD patients:
_________________________________________________________________________

Chronic kidney disease (CKD) is defined as damage or dysfunction
of one or both kidneys that has been present or persistent for >3
months. Note that this is not synonymous with, but also does not
exclude conditions such as renal insufficiency or renal failure.
Unlike acute kidney injury, CKD is characterized by irreversible
structural lesions. Although the precipitating insult may no longer
be present, CKD is typically progressive, even if progression is
very slow.
CKD is common in both dogs and cats. It may be initiated by a
variety of congenital or acquired conditions. Whenever possible
the underlying etiology of CKD should be determined and treated
if reasonable therapeutic options exist. In addition, other comorbid
conditions or factors can promote progression of CKD even if they
were not the inciting cause. Prognosis for patients with CKD is
dependent upon the specific renal disease, the specific underlying
cause, and the severity of disease, in addition to numerous other
factors.
In order to make informed choices about treatment options, the
veterinarian needs to have a certain amount of information about
the patient. A diagnostic plan should be proposed that allows the
clinician to determine the diagnosis, severity, current
complications, comorbid conditions, and risk for progression.
Some of the key information that might be a part of the information
data base for a CKD patient is included in the table to the right.
Not all of these tests should be performed right away, however.
For example, the UPC should probably not be performed until
there is some certainty that the patient has an inactive sediment,
negative urine culture, and is not severely hypertensive. By
gathering this information, treatment can be tailored to the specific
circumstances of an individual patient. In addition, it is important
to remember that CKD is a dynamic and progressive condition.
Therefore, serial monitoring is an essential part of any
individualized plan.

• Thorough medical history
• Complete physical examination
• Serum biochemical values
- Creatinine
- SDMA (?)
- Urea nitrogen
- Phosphorus
- Albumin
- Calcium
- Sodium
- Potassium
- Chloride
- TCO2 (or HCO3)
- pH (?)
• Urinalysis (w/ sediment)
• Urine culture (quantitative)
• Urine protein-to-creatinine ratio
• Blood pressure
• Imaging (radiographs, ultrasound)
-kidneys (size, shape, morphology…)
-bladder (size, shape, other...)
-evidence of uroliths, obstruction
• Complete Blood Cell Count
• Other considerations (the +/- ones):
- Additional imaging
- contrast studies
- skeletal radiographs
- GFR determination
- plasma clearance (e.g. iohexol)
- scintigraphy
- PTH and iCa++ levels
- Infectious disease testing
- Renal FNA or biopsy
- Lipid levels (triglycerides)
- Coagulation (TEG, ATIII levels…)
- SDS-PAGE
________________________________________________________________________

There are now numerous resources available to veterinary practitioners that offer guidelines for diagnosis and
treatment of canine and feline CKD patients. Among these are some consensus guidelines published by the
International Renal Interest Society (IRIS) in 2009, and updated regularly, most recently in 2019.1-3 If you are
interested, a lot of information can be found on their website at http://www.iris-kidney.com. The primary IRIS
recommendations will be related to their staging system which is primarily based on information about the serum
creatinine concentration, blood pressure, and urine protein content. There is also a link at that site to a set of
“consensus clinical practice guidelines” which offer recommendations for the diagnosis and treatment of persistent
renal proteinuria in dogs.4 (http://onlinelibrary.wiley.com/doi/10.1111/jvim.2013.27.issue-s1/issuetoc)
While these guidelines/recommendations can be very helpful as a framework for decision making, it is still very
important to individualize treatment plans to make sure they fit the needs of individual patients and clients.
Although the underlying lesions in CKD are generally irreversible, there are many therapies that have been proposed
for slowing progression of the disease. There are also numerous symptomatic and supportive strategies that should
be considered in these patients. Some of the key factors that I consider when making treatment decisions in these
cases are briefly described below.
Dietary Therapy
First, despite the title of the talk, I do think it is critical to remember that there is very good evidence that dogs and
cats with CKD which receive a specially formulated diet tend to have a longer time before they have episodes of
felling sick from kidney disease and also live longer than dogs that receive regular dog food. 5-7 While not every dog
is willing or able to eat these diets, they should probably be an almost universal recommendation for CKD patients.
The main current controversies about these diets are when to start them (as early as stage 1?) as well as whether they
may cause some problems (such as hyperkalemia) in some patients with advanced, severe disease.
Hydration status / fluid therapy
Patients with CKD often make more urine than normal and if they do not drink enough to counter-balance this, they
can become dehydrated. I routinely recommend serial monitoring of body weight as a helpful tool for assessing
water losses and use these to help guide any recommendations about SQ fluid therapy or fluid administration
through feeding tubes.
Serum Phosphorus
Many patients with CKD eventually develop high serum phosphorus levels which can be detrimental for a number
of reasons and can contribute to progression of their disease, can cause the patient to feel sick, and/or can participate
in causing secondary problems including hormonal changes (such as renal secondary hyperparathyroidism). In
many cases, simply eating a "kidney diet" can help keep serum phosphorus levels in a reasonable range for a long
time. If/when the diet is no longer enough to keep the phosphorus level in a desired range, additional medications
such as phosphate binders can be added to the therapeutic regimen. There are several different types of medication
that can help with this and which one we pick will be dependent on which other problems are present at the same
time. This is one of the parameters that we recommend checking fairly frequently (typically, every 3-6 months
depending on how stable the other renal values are)
Urine Protein
Proteinuria may be present concurrently with or in the absence of azotemia, and can be a cause or result (or both) of
ongoing/active problems in CKD. There is strong evidence to support an important role of proteinuria in renalcause morbidity and mortality.8,9 Because of this, we try to control protein loss at a relatively early stage and to
minimize the amount of protein being lost over time. Some key principles to consider when evaluating urine protein
are verification, localization, magnitude, and persistence. For patients with convincing persistent renal proteinuria
the most commonly used test for assessing or comparing urine protein loss over time is a urine protein/creatinine
ratio. This will also be our standard test for monitoring progression and response to treatment. In general, the IRIS
guidelines call for initiating treatment (diet modification if not already done and RAAS inhibition) for any patient
with a ratio over 0.5. I am a bit more conservative and may start treatment only if the ratio is >1.0 or the patient has
a low serum albumin. I also recommend checking this value at least a couple times a year for all CKD patients.

Key IRIS recommendations related to urine protein values are summarized below:
Dogs
Stages 1-4

UPC 0.2-0.5
1, 2

UPC >0.5
1-6

Cats
Stages 1-4

UPC 0.2-0.4
1, 2

UPC >0.4
1-5

1.
2.
3.
4.
5.

6.

Evaluate for underlying/concurrent disease
Monitor for progression and/or response to treatment
Consider kidney biopsy (sent to a specific renal pathology service)
Renal diet therapy
RAAS inhibition therapy (make sure patient is not dehydrated)
a. Standard has been to start with ACEi
b. Consider angiotensin receptor blocker (ARB)
i. instead of or in addition to ACEi
Low dose acetylsalicylic acid (1-5 mg/kg q24hr) if serum Alb <2.0

There are still a couple of major controversies surrounding treatment of persistent renal proteinuria. One is how to
evaluate the trade-off between the value of decreasing urine protein loss and increasing uremia when using
medications that decrease GFR. The second major controversy is how and when to use immunosuppressive
medications in these patients. Both of these are addressed in the IRIS consensus clinical practice guidelines for
glomerular disease in Dogs.4
Blood Pressure
High blood pressure can also be the cause of or result of progressive changes in CKD patients. Therefore, this is an
important part of staging and monitoring CKD patients. There is good evidence to suggest that dogs and cats that
are persistently hypertensive may benefit from anti-hypertensive medications.10,11 Because it is sometimes difficult
to obtain accurate blood pressure readings in dogs due to the stress of visiting a veterinary hospital, we typically
recommend that repeated tests be performed before starting or significantly changing therapy. I recommend
monitoring BP fairly regularly even if it is initially within normal limits (every 3-6 months at on the same schedule
the labwork rechecks are performed).
Key recommendations related to blood pressure values are summarized below:
• Patients with moderate or severe risk of target organ damage from hypertension (systolic blood pressures >160
mmHg) should be treated if there is documentation of persistently high values.
• Patients with evidence of extra-renal target organ damage (CNS, retinal, or cardiac effects) should be treated
without the need to document persistently high blood pressure values
• The 2019 IRIS recommendations suggest the following stepwise approach for dogs:
1. Dietary sodium restriction (*There is minimal evidence for this and it is likely to be removed soon)
2. Angiotensin converting enzyme inhibitor (ACEi) therapy at standard doses
3. Double dose of ACEi
4. Combination of ACEi and calcium channel blocker (CCB)
5. Combination of ACEi, CCB, and hydralazine
• The 2019 IRIS recommendations suggest the following stepwise approach for cats:
1. Dietary sodium restriction (*There is minimal evidence for this and it is likely to be removed soon)
2. CCB therapy at standard doses
3. Increased CCB dosing
4. Combination of CCB and ACEi
Electrolyte Balance & Acid-Base Status
The kidneys are responsible for much of the body's regulation of key electrolyte levels (including sodium,
potassium, calcium, magnesium, etc...) and therefore patients with CKD are prone to electrolyte imbalances. In
particular, we are concerned about chronic losses of potassium and fee/ionized calcium (though the total calcium
level may be high due to an inactive component called complexed calcium). In addition, some of the medications

commonly used to treat other problems that arise in CKD patients (such as ACEi or ARB for proteinuria) may cause
electrolyte problems such as high potassium levels. The periodic labwork performed to evaluate kidney values and
phosphorous levels can be used to make sure that patients are not having any issues with this. If a patient does
develop electrolyte disturbances, there are various types of supplements or other treatment options that can be
utilized to help correct any problems. At this time there is not a lot of specific evidence to support many of these
treatments, but they make sense based on anecdotal experience, theory, logic and intuition.
Similar to electrolytes, the kidneys are also responsible for helping to maintain and appropriate balance between
metabolic acids and bases and keep the body's pH normalized. In some cases, dogs and cats with CKD will
accumulate acids which can also contribute to the progression of their condition. Although measurement of pH and
bicarbonate concentrations is probably the best way to monitor this, the TCO 2 on many serum chemistries can also
be helpful. If this value starts to get very low (<16-18 persistently) it could indicate a metabolic acidosis and we
may consider providing supplements to correct this. There is evidence for this treatment based on experimental
models, but minimal specific/direct evidence for dogs and cats.
Anemia
In advanced chronic kidney disease, anemia is quite common. This may be due to a relative lack of production of
erythropoietin, a lack of appropriate response to erythropoietin, decreased red blood cell lifespan, or loss of blood
through the kidneys or intestines. If GI bleeding is suspected, acid blocking medications such as H 2 blockers or
proton pump inhibitors may be helpful. I would use this type of medication in any CKD patient that I suspect of
having GI signs related to their disease. If decreased RBC production is suspected, injections of synthetic
erythropoietin analogues such as darbepoetin may be helpful. I typically only use these medications if the patient is
clinical for anemia or the Hct is persistently < 20%, but some practitioners do suggest a higher threshold value.
Azodyl™
This medication has been marketed as “enteral dialysis” and there is evidence from the company to show that it may
reduce the concentration of BUN in patients with CKD. At this time there is minimal evidence to support an
improvement in quality of life, increased time to uremic crisis, or longer survivals. Currently, I neither promote nor
discourage its use in my CKD patients.
Secondary renal Hyperparathyroidism
With CKD, excess amounts of the free form of calcium can be lost in the urine and there can be a decreased overall
vitamin D activity which reduced absorption of calcium from the diet. To compensate for this, the body will
sometimes produce extra amounts of parathyroid hormone which can help retrieve calcium from the bones, but this
can cause a loss of bone density and it can also have further negative effects on kidney function as well. Some
veterinarians do recommend monitoring for this problem (with periodic checks of ionized calcium and parathyroid
hormone levels) and treatment with a vitamin D analogue called calcitriol. There is actually very good evidence for
this type of treatment, but it does require careful and frequent monitoring that is often more than what clients are
able/willing to pursue.
Urinary tract infections
Patients with CKD have an increased susceptibility to urinary tract infections, but do not necessarily show outwards
signs when they do develop them. Therefore, I typically recommend performing a urinalysis with culture at least
once every 6-12 months to make sure we do not miss an infection which could contribute to or accelerate the
progression of the condition.

Key recommendations related to IRIS stage1-3 are summarized below:

1.

2.

3.
4.

5.
6.

7.

Dogs
Stage 1
Stage 2
Stage 3
Stage 4

hydration

phosphorus

Acidosis

1 (a, b)
1 (a, b)
1 (a, b, c)
1 (a, b, c)

2 (a, b)
2 (a, b, c)
2 (a, b, c)

3
3
3

Cats
Stage 1
Stage 2
Stage 3
Stage 4

1 (a, b)
1 (a, b)
1 (a, b, c)
1 (a, b, c)

2 (a, b)
2 (a, b)
2 (a, b)

3
3
3

GI signs

4 (a, b)
4 (a, b)

4 (a, b)
4 (a, b)

Anemia

Nutrition &
Supplements

Hypertension &
Proteinuria

5 (a)
5 (a)

6 (a)

See above
See above
See above
See above

5 (a)
5 (a)

7
7
6 (a), 7

See above
See above
See above
See above

Maintain adequate hydration status / euvolemia
a. SQ or IV fluids to replace deficits
b. Fresh water available all the time
c. Parenteral or enteral fluid support to maintain hydration
Maintain phosphate in target range: <4.6mg/dL for stage 2, <5.0 for stage 3, <6.0 for stage 4. (Never <2.7)
a. Dietary restriction
b. Phosphate binders (aluminum-based, calcium-based, lanthanum, sevelamer)
c. Calcitriol
Maintain blood bicarbonate / total CO2 in the range of 18-24 mmol/L (dog) or 16-24 mmol/L (cat)
a. Sodium bicarbonate or Potassium citrate (if hypokalemic)
If decreased appetite, vomiting, nausea present, consider:
a. Antiemetics
b. Proton pump inhibitors
Consider treatment for anemia if clinical effects or Hct <20%
a. Darbepoetin
Prevent protein / calorie malnutrition
a. Appetite stimulants
b. Feeding tube?
Avoid hypokalemia
a. Potassium gluconate or potassium citrate

KEY POINTS
•
•
•

Unfortunately, CKD is progressive and irreversible. However, early recognition and intervention may help to
prevent or minimize additional damage and slow the progression. This may involve the use of new biomarkers
(i.e. SDMA) or a “universal reference range” rather than laboratory specific reference ranges for creatinine.
Therapy should be targeted to the specific problems identified in the patient, but general guidelines are available
to help guide treatment decisions.
Key targets of therapy are phosphorus concentration, persistent renal proteinuria, and systemic hypertension.
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Updates in Urology 1: Current stone management strategies
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES
1.

2.
3.

After the session, participants will be able to recognize some of the diagnostic and therapeutic challenges
associated with managing complicated urolith cases and be able to recognize clinical situations in which these
might alter the management strategy.
After the session, participants will be familiar with a variety of treatment options for the management of
complicated urolith cases including how and when to employ these in their practice setting.
After the session, participants will be familiar with a variety of treatment options for the management of
complicated urolith cases that are available mainly in specialty settings and understand the potential benefits
and limitations of these so that they can provide good advice about whether to consider referral for these in
specific cases.

INTRODUCTION
Urolithiasis is unfortunately still a common problem in both dogs and cats. However, standard management
strategies based upon removal and identification of the stone type, identification and elimination of common
predisposing conditions (e.g. UTI), and alteration of dietary intake if appropriate are successful in most cases. Most
practitioners are familiar and comfortable with these approaches. The purpose of this presentation is to help outline
alternative options for some of the particularly challenging cases types of urolith cases that may be refractory to
simple dietary management.
Although it seems obvious, it is worth reaffirming that to achieve the best outcomes for these cases it is imperative
that mineral composition of the uroliths is known. It is also very helpful to know as much as possible about the
underlying causes of stone formation in any given individual.
Most people are familiar with the concepts of supersaturation and precipitation and these are really the basic
principles behind the initiation of crystal formation in the urinary tract. However, there are a number of other key
factors that help to determine whether an individual animal is likely to develop a macroscopic stone. Some of these
factors are still basic chemical reactions (i.e. urine concentration, urine pH, other contributing or competing ions…).
Other important factors may include the presence or absence of certain urinary proteins that can enhance or inhibit
crystal formation or aggregation, conditions that result in urinary retention, presence of urinary tract infection, and
the presence or absence of particular bacterial species in the intestinal microbiota, among others. It is likely that as
we learn more about these various factors, we may be able to develop more specifically directed therapies for
managing or preventing stone formation in our patients.

NON-SURGICAL MANAGEMENT FOR LOWER URINARY TRACT STONES
Dissolution
A few types of stones including struvite, urate, and cystine may be amenable to dissolution. For these stone types,
this is certainly a less invasive option for management than the other options that follow. There are still a few
concerns with this method, however.
It is often difficult to know what type of stone is actually present and choosing a dissolution diet for one mineral
type may promote formation of other types. If the patient has already passed a smaller stone, has a long history of
stone formation, or has imaging and urinalysis results that strongly suggest one of these stone types (i.e. a large,
smooth, moderately radiopaque calculus in a dog with alkaline urine, struvite crystalluria, and an active
staphylococcus UTI) then dissolution should probably be recommended. Clients should be aware that the stone will
remain in the bladder for some period of time and that there is a window of time in which there is the potential for
urinary obstruction until stones are small enough to be voided. The Minnesota Urolith Center has a lot of helpful
information available on their website.2 https://www.vetmed.umn.edu/centers-programs/minnesota-urolith-center

Strategies for dissolution of different types of uroliths3-5:

Struvite

Urate

Cystine

For all: encourage water consumption – target USG of <1.020

Water

Diet

Reduced protein, phosphorus
& magnesium, promotion of
acidic urine, promotion of
lower USG.
(i.e. Hill’s s/d, possibly c/d)

Reduced purine (protein),
promotion of alkaline
urine, promotion of lower
USG.
(i.e. Hill’s u/d)

Reduced protein,
promotion of alkaline urine,
promotion of lower USG.
(i.e. Hill’s u/d)

Urine pH

Target is <6.5

Target is >6.5

Target is ~7.5

Medications

• Antibiotics (if indicated)
• dl-methionine
• Ammonium chloride

• Allopurinol
• Potassium citrate

• 2-mercaptopropionylglycine
(Thiola)
• Potassium citrate

Situations in which I avoid offering dissolution (even if the suspected stone type is likely amenable) include: 1)
obstruction, 2) patients with significant clinical signs related to the presence of the stones, 3) patients that cannot
receive the appropriate diet or medications, 4) stones that are not able to sit in a pool of urine, and 5) infections that
cannot be controlled with medical management.
Appropriate monitoring and follow-up is essential in these cases. For struvite stones, a recent publication found that
failure to document a reduction in urolith size after 2 weeks indicated misdiagnosis or client non-compliance.3
Catheter assisted removal
This may work for very small uroliths or “sand”. A urinary catheter is placed with the tip located right at the level
of the trigone. The bladder is distended with fluid and the animal positioned/held upright so that the neck and
trigone point downward. The bladder is agitated to suspend the stone particles while urine is aspirated rapidly
through the catheter. This is repeated until all fluid coming back is clear of stone particles. This can be performed
in an awake animal if they tolerate catheterization, or the animal can be sedated if necessary.
Voiding urohydropropulsion6
This technique involves expression of small uroliths through the urethra. The patient should be placed under general
anesthesia to facilitate positioning and urethral relaxation. The patient is catheterized so that the bladder can be
distended with fluid. The catheter is then removed and the animal positioned/held upright so that the neck and
trigone point downward. The bladder is agitated to suspend the stone particles and then time is allowed to let the
stones settle in the trigone. Next, the bladder is palpated with gradually increasing pressure until a forceful urine
stream is created. Fluid and uroliths are collected in a container below the animal. The entire process is repeated
until all fluid coming back is clear of stone particles.
This techniques requires that all stones be smaller than the diameter of the urethra (generally <5mm). It also works
better for uroliths with a smooth surface rather than jagged stones. Possible complications include obstruction if a
stone becomes lodged in the urethra, or rupture of the urinary bladder if excessive force is applied or the wall is
unhealthy or damages (e.g. do not perform cystocentesis prior to doing this procedure). There should always be a
contingency plan if this method of urolith removal fails or there is a major complication.
This method has worked very well for me in the long term management of patients that have recurrence of their
uroliths despite appropriate medical therapy. Most of my monitoring schedules are designed to catch stones at a size
<5mm so that this method can be employed if needed.

Cystoscopy6
A cystoscope can be used to visualize uroliths within the urinary tract and can be utilized to aid in management in
several ways. This is a very quick way to facilitate voiding hydropropulsion. Other instrumentation can also be
helpful however:
• Stone baskets can be passed through the channel of the scope and used to capture uroliths. If the stone is
small enough it can be removed this way. Otherwise capture of uroliths with stone baskets can help aid the
process of lithotripsy when a laser or electrohydraulic machine is used.
• An Ellik evacuator can also be attached to a cystoscope sheath to aid in removal of small uroliths or
fragments created by lithotripsy. This process is similar to, but more efficient than, catheter-assisted
retrieval as described above.
Lithotripsy6-10
Lithotripsy involves fragmentation of stones in vivo. Although this can be a less invasive procedure compared with
surgery, it still requires general anesthesia. There are several methods, but two in particular are being used more
frequently in clinical veterinary practice:
• Extracorporeal Shock Wave Lithotripsy (ESWL) utilizes shock waves that are generated outside the
body, but focused precisely on a specific target within the body. ESWL is probably most applicable in
cases where uroliths are fixed in location (e.g. nephroliths, ureteroliths), but is not currently available for
most patients.
• Laser Lithotripsy is gaining popularity as a less invasive method for treating cystic calculi. It is currently
only offered at a few referral institutions, but may become more available in the future. A holmium-YAG
laser conducting fiber is passed through a cystoscope and a high energy laser is directed at a urolith causing
fragmentation.
Surgery
This is still the most common way to remove uroliths from the urinary bladder in veterinary patients. Although it is
an invasive procedure, dogs and cats generally recover well. Interestingly, only ~0.3-0.4% of human patients with
uroliths undergo a surgical procedure for removal, which suggests that it is worth considering the other options
listed above. However, for now it is still reasonable to perform surgery in our patients in cases where the above
procedures are not appropriate or available. The most common surgical procedure is a laparotomy with cystotomy,
however, laparoscopic-assisted cystotomy and percutaneous lithotomy procedures may be less invasive.11-12

MIXED OR COMPOUND UROLITHS
Many uroliths are actually composed of more than one mineral type, but there is still typically a predominant
(>70%) mineral. In cases in which a single mineral type does not comprise at least 70% of the stone, it is designated
as a mixed urolith. Stones in which the different mineral types are separated into distinct layers are designated as
compound uroliths. These mixed and compound uroliths comprise about 3-9% of all uroliths and it can sometimes
be challenging to design effective medical protocols for managing these stones.
As a rule of thumb, if there is reason to suspect that a part of the stone is comprised of calcium oxalate mineral, there
will need to be an interventional management approach at some point in plan. Otherwise, for medical management
strategies, if the goal is treatment of existing stones, then the initial focus should be on the outer layer mineral first.
If the goal is prevention, then the primary focus is on the core mineral, but also non-specific strategies.
Key highlights for management of some common compound stones include:
• CaOx core / Struvite shell – look for current infection, but focus long-term plan on CaOx prevention
• Struvite core / CaPhos shell – Focus on dissolution/prevention of the struvite
• Struvite core / CaOx shell – typically occur when efforts to prevent/dissolve struvites are not successful
• Silica core – consider risk factor of plant material in diet
• Purine core – Always evaluate for predisposing factors
o If shell is struvite – look for and treat infection
o If CaOx shell, prevention strategies should be compatible.

PREVENTING OR MANAGING RECURRENCE
Prevention of new urolith formation is always preferable to management of existing stones. Even if urolith
formation cannot be completely prevented, some of the measures described below may help to increase the amount
of time it takes to develop new stones.
Increasing water intake is one strategy that is applicable to almost all types of stones. This helps reduce the
concentration of the urine and leads to a reduced possibility of supersaturation of stone-forming minerals.
The Minnesota Urolith Center website has some good summary recommendations for treating or preventing
common stone types.1 Some of the basic principles are also summarized below:

http://www.cvm.umn.edu/depts/minnesotaurolithcenter/recommendations/home.html

Calcium Oxalate
Common or
manageable
risk factors

• Hypercalcemia /
hypercalciuria
• Increased oxalate ingestion
/ lack of Oxalobacter sp (?)
• Obesity?
• Genetics / breed

pH

Medication(s)

Urate
• Hepatic dysfunction
(esp. PSS)
• Genetics / breed

For all: encourage water consumption – general target USG < 1.020

Water intake

Diet

Struvite
• UTI
(urease producing bacteria)

Moderate to low animal
protein, adequate calcium
(i.e. Hill’s c/d multicare,
Hill’s u/d, Royal Canin SO)

Reduced protein, phosphorus &
magnesium, promotion of
acidic urine, promotion of
lower USG.
(i.e. Hill’s c/d, Royal Canin SO)

Reduced purine (protein),
promotion of alkaline
urine, promotion of lower
USG.
(i.e. Hill’s u/d)

Target ~7.0 (>6.5)

Target is <6.5

Target is >6.5

•
•
•
•

• dl-methionine
• Ammonium chloride
• Amino acid infusion4

• Allopurinol
• Potassium citrate

Antibiotics (if indicated)
Potassium citrate
Hydrochlorothiazide
Vitamin B6 (if eating home
cooked diet or human
foods)

Like the strategies described above for preventing urolith recurrence, there is some basic information that has to be
gathered before determining which of the following strategies to employ for treating a patient with recurrent urolith
formation. It is very helpful to know the composition of the stone, although it is impossible to know this for sure
until the newly formed stones are analyzed. It is also very important for many of these strategies to know the size,
number, and location of the uroliths present.
In general, I to monitor frequently enough to catch recurrent stones while they are still small enough to employ a
technique like voiding urohydropropulsion (see below).

NEPHROLITHS AND URETEROLITHS
Another type of challenge is presented by stones that are identified in the upper urinary tract (i.e. kidneys or ureters).
Many of the previous management strategies are not applicable for these stones and there may be very different
assessments of the risk vs. benefit of interventions for these stones. Luckily these are much less common (~5-10%
of all urinary tract calculi) than cystic calculi. Overall, however, there does seem to be a trend indicating an increase
in the prevalence of ureteral calculi, especially in cats.

Some of the key questions to think about after diagnosing a nephrolith or ureterolith are:
1) Is it causing problems?
a. Obstruction, infection, deteriorating renal function
2) What type of mineral is suspected?
a. Unfortunately high likelihood of calcium oxalate (esp. for ureteroliths)
3) What is the benefit vs. risk of each management strategy?
Benign Neglect
Stones that are not causing obstruction and are not associated with recurrent infection or declining kidney function
are often simply left in place with a plan for monitoring over time. Many of the interventions mentioned below have
at least some risk so it can sometimes be better to avoid them if possible.
Medical management
Some kidney stones may still be amenable to dissolution therapy. This is most likely to be effective for struvite
calculi. Typical struvite dissolution protocols (specially formulated diet and antibiotics) would be used. Another
recent article described the use of intermittent intravenous amino acid administration to aid nephrolith dissolution.
In addition, some ureteral calculi will pass into the bladder if the patient can be supported during this period
(analgesics, fluids, diuretics, +/- alpha adrenergic antagonists, +/- calcium channel blockers). This approach should
only be used with caution and close monitoring and may not be appropriate if there is evidence of complete
obstruction with progressive azotemia or ureteral / renal pelvic dilation, or pyelonephritis.
Extra-corporeal shockwave lithotripsy5
As described before, this is a minimally invasive procedure that has been used successfully in some veterinary
patients. It tends to work better in dogs than cats and there are still some significant risks (damage to kidneys or
surrounding tissues as well as possible ureteral obstruction from stone fragments). Furthermore, this requires very
specialized and expensive equipment so it is not widely available.
Nephrotomy / Ureterotomy
Some early research indicated that these procedures consistently resulted in a decrease in renal function (by as much
as 20-50%), but more recent research indicated that this is may not always be the case. However, there is at least a
risk of this in any case that undergoes surgery.
Percutaneous nephrolithotomy6-7
Although still surgical, this procedure offers a small incision and is considered more “nephron-sparing” than the
other surgical approaches.
Ureteral stenting / Subcutaneous ureteral bypass (SUB) devices8,9
These have recently become very popular in the US for treatment of ureteral calculi. Stents may be placed in a
minimally invasive manner in many dogs, but this does require special equipment and expertise. SUBs can be used
in dogs or cats, but typically require a surgical approach. Both are relatively expensive procedures and require some
follow-up care. Complications can occur with both procedures and can be significant and expensive, though
typically much more so for SUBs than stents. SUB complications could include infection, obstruction (blood clots,
mineral, or tube kinking), migration, or irritation of surrounding tissues. The advantage of these procedures is that
they reduce the risk of damage to the kidney and revision may be possible later if complications develop.

KEY POINTS
•
•
•

Prevention of stones is always preferable to managing recurrence, but is not always feasible (especially in
breeds or individuals with a genetic predisposition to stone formation). Identifying stones at the smallest size
allows for less invasive methods of removal.
Compound stones can be challenging to manage without removal, but once the core mineral type is identified,
appropriate strategies for preventing recurrence can be identified.
Nephroliths and ureteroliths do not always have to be addressed, but it they are obstructive, there are some
minimally invasive treatment options available.
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Bothersome bugs… How to deal with persistent or recurrent UTIs
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1.

2.

3.

After the session, participants will be familiar with current terminology as it applies to urinary tract bacteriuria
or infection and recognize situations of complicated and recurrent UTI that may require different management
strategies.
After the session, participants will be able to recognize some of the diagnostic and therapeutic challenges
associated managing complicated UTI cases and be able to recognize clinical situations in which these might
alter the management strategy.
After the session, participants will be familiar with a variety of treatment options for the management of
complicated or recurring UTI including how and when to employ these in their small animal cases.

INTRODUCTION
Bacterial urinary tract infection (UTI) is a relatively frequent problem in small animal practice. It is estimated that
up to 14% of dogs will have a UTI at some point during their life. Most of these are female dogs, but make dogs
will also occasionally be affected. UTIs are much less common in cats, but the true incidence is unknown.
Most UTIs are classified as uncomplicated (or sporadic) and will respond to relatively short courses (~10-14 days)
of an appropriate antibiotic. These are cases in which no underlying anatomic, structural, functional, neurologic, or
mechanical abnormalities are identified. Clinical signs and laboratory abnormalities may improve within the first
24-48 hours in most cases.
Cases in which the patient has an intact reproductive tract, demonstrable predisposing systemic or local risk factors,
or a recent history of UTI should be considered to be complicated UTI. There are also some people who argue that
any UTI in a cat should be treated as a complicated UTI. When a patient has multiple UTI within a short time
frame, we may classify that as a case of recurrent UTI (and this can be further subdivided into persistent UTI and
reinfection)
Complicated UTIs should be treated differently than uncomplicated UTIs. An attempt should be made to identify
where the host defenses failed. It is vitally important to know the specific pathogen involved in these cases.
Multiple urine cultures and long-term antibiotic treatment are required to ensure successful outcomes.
The following text describes a plan for managing cases in which a patient appears to have a UTI that is refractory to
treatment, or in which the patient appears to have recurrent UTIs.

DIAGNOSTIC CONSIDERATIONS:
Confirm the UTI and identify the agent.
Confirmation of infection is important for all UTIs, but is essential for complicated UTIs. The only definitive test
for UTI is urine culture. There are several situations in which a UTI may be suspected based upon clinical signs or
laboratory analysis, but not confirmed with culture. Dysuria, strangury, hematuria, proteinuria, and pyuria are all
common with UTI, but are also all non-specific signs. Likewise, a report of bacteriuria on a urinalysis report may be
misleading. Many of the stains commonly used for in house analysis can harbor bacteria and urine that is shipped
out may be contaminated and have time for even a small number of bacteria to multiply readily.
The distal portion of the urinary tract in normal animals has a resident population of bacteria. Ideally therefore,
urine should be collected in a manner that bypasses this portion of the urinary tract (i.e. cystocentesis). Quantitative
cultures are especially important if a sterile sample cannot be obtained by cystocentesis and catheterization or
voided samples are used.

In addition to confirming the diagnosis, a urine culture with antibiotic sensitivity data allows for more rational and
specific treatment decisions. This also serves as good baseline information if later testing to help differentiate
between persistent infection, relapsing infection, or reinfection is necessary.
If the patient has a recent history of UTI, comparison of the organism species and/or sensitivity patterns can help
provide insight into whether the previous treatment failed for some reason, or whether there is a new infection
present
Distinguish between UTI and subclinical bacteriuria
One paper found that about 9% of “healthy” dogs had subclinical bacteriuria and ~4-5% had the same bacteria
present for at least 3 months. Other recent papers have identified bacteriuria in 12-25% of “healthy” older cats. For
the most part, the organisms identified are typical for UTI. There is fairly good agreement that patients with no
clinical signs and no evidence of urinary tract problems should probably not have cultures performed routinely.
*A good rule of thumb is to reserve urine cultures for situations in which you know in advance that you would
treat the infection.
Differentiate between persistent or relapsing infection, and re-infection.
Persistence or relapse is diagnosed when the same organism continues to infect the urinary tract despite attempted
treatment. Essentially, this can be considered a treatment failure (although it doesn’t always mean that the therapy
was inappropriate - just that it didn’t work for this particular case). There are numerous reasons for persistence.
These might include iatrogenic factors (e.g. inappropriate dose or treatment duration…), microbial factors (e.g.
development of antimicrobial resistance…), host factors (e.g. immunodeficiency…), or other factors (e.g.
sequestration of infection within the matrix of a urolith).
Recurrence or re-infection is diagnosed when an animal has multiple UTI. This may be due to the same bacterial
species establishing a new infection after a period of time with documented clearance in between, or more
commonly, a bacterial species identified as the cause of a UTI that is different from previously isolated species.
Frequent re-infection typically implies compromise of host defenses.
A third possibility is superinfection. This is diagnosed when a patient that is currently receiving treatment for a UTI
is found to have a different organism present in the face of treatment. Superinfections are typically highly resistant
and often occur due to iatrogenic factors or compromised host defenses.
Make sure that treatment failure is not due to iatrogenic or microbial factors.
A thorough review of the medical history, including initial diagnostic workup is warranted if treatment failure is
suspected. In addition, drug choices, and drug doses should be recalculated and the duration of treatment reassessed.
Other iatrogenic risk factors should be assessed (e.g. catheterization?...). The sensitivity of the organism should be
reassessed to make sure that the resistance pattern has not changed over the course of treatment.
Evaluate the patient for compromise of systemic or local urinary tract defense mechanisms
This is also an important step for any UTI, but is especially important for a complicated UTI. Correction of any
underlying disorder is crucial for effectively managing these cases. If the underlying defenses cannot be restored to
normal, you may need to consider altering the therapeutic plan to account for this. Defense mechanisms that are at
work in the urinary tract are listed in the box on this page.
These host defenses can be compromised by many different disease states or conditions. Some of these may be
localized to the urinary tract, while others may de secondary to a distant or systemic process. Diagnostic tests must
be chosen accordingly.

CURRENT GENERAL MANAGEMENT STRATEGIES:
General guidelines for uncomplicated/spontaneous/sporadic UTI
•
•
•

Empiric treatment while pending culture results could include:
o Amoxicillin, TMS
o NSAIDs
Antibiotics should not be started in cats until culture results are obtained.
Antibiotic treatment duration 3-5 days

General guidelines for complicated UTI
•
•

•

Choice of antibiotic should be based upon culture and sensitivity
Treatment duration:
o Consider short duration (~3-5 days) for re-infection
o Consider longer duration (~7-14 days) for persistent or relapsing infection
o Previously it was commonly argued that treatment should be continued for 4-8 weeks, and this
may still be required in some cases (see below)
o If treating for a longer period, a culture should be performed during treatment
Culture should be repeated 5-7 days after discontinuation of antibiotics

Additional guidelines for persistent or relapsing UTI
•

•

•
•

•

Confirm infection (urine culture)
o Identify organism
o Localize source of infection
▪ Attempt to rule out deep tissue infection, uroliths, etc…
Review previous treatment
o Was infection treated as uncomplicated?
o Was appropriate antibiotic used?
o Were dose and frequency of administration appropriate?
o Was duration of treatment appropriate?
o Even if yes, consider longer course this time.
o Was owner compliance an issue?
Review microbial factors
o Is there evidence of acquired antimicrobial resistance?
Review possible causes of compromise to host defenses
o Thorough medical history and physical examination
o Minimum data base (Chem, CBC, UA)
o Imaging tests
▪ Radiographs (+/- contrast)
▪ Ultrasound
▪ Endoscopy
o Urodynamic studies, residual volume measurements, etc…
o Others as appropriate
▪ ACTH stim, evaluation for co-infections (e.g. mycoplasma), etc…
If no underlying risk factor or cause of treatment failure is identified, pick a new antibiotic and treat as
directed above for complicated UTI.
o Consider tissue levels if applicable (i.e. suspected uropathogenic E. coli)

Additional guidelines for recurrent UTI or re-infection
•
•

Confirm infection (urine culture) and review possible causes of compromise to host defenses as described
above.
If no underlying risk factor or cause of treatment failure is identified, pick a new antibiotic and treat as
directed above for complicated UTI.

OTHER CONSIDERATIONS & FUTURE DIRECTIONS
If the approach described above does not result in successful resolution of the problem or if the patient continues to
become re-infected on a frequent basis without any identifiable underlying cause (or with an untreatable cause),
other therapeutic strategies may need to be employed.1
Urinary antiseptics1
Occasionally we may have some success with urinary antiseptic medications such as methenamine hippurate. This
medication is converted to formaldehyde in acidic urine environments (usually <5.5-6.0). It will not be effective
unless the urine is routinely acidic which often requires additional medications such as ammonium chloride or dlmethionine.
Prophylactic antibiotics1
We very rarely use this in cases of frequent recurrent UTI or re-infection (not for persistent or relapsing infections).
The patient should be culture negative when this is started. Typically, I select a medication that is excreted in high
concentration in urine and dose at a time when the urine is likely to be retained for a longer period. One example is
to use amoxicillin once a day right before bedtime. This does obviously increase the risk that if another infection
develops it will have some antibiotic resistance. This type of antibiotic use is discouraged in the current ISCAID
guidelines.
Local infusions1,2
In some situations, you might be able to use a medication locally that could not be used systemically. For example,
aminoglycosides can be infused into the bladder even in the presence of kidney dysfunction. Or an antiseptic such
as chlorhexidine could be infused. There are also local medications such as Tris- or Tetra- EDTA that might help to
disrupt biofilms. The obvious limitations of this is the short duration of the treatment and the need for an invasive
procedure for installation. This technique is not recommended in the current ISCAID guidelines.
D-Mannose & Cranberry extracts1,3,4
D-Mannose sugar may bind to fimbriae of some E. coli strains to inhibit adherence to the urothelial surface.
Similarly, proanthocyanidin is the ingredient in cranberry extracts may also inhibit E. coli adherence to the
urothelium. There is some in vitro evidence for these, but clinical studies have shown limited or mixed results.
Probiotics & Bacterial interference5
Alterations in distal urogenital tract flora may have some role in establishing UTIs and probiotics have been
recommended as a treatment strategy in women. So far, there has been no positive effect of systemic or local
probiotic use in male or female dogs or cats that I am aware of, but there are some studies in progress.
There is some early data to suggest that it might be possible to displace a problematic UTI organism with a lowvirulence non-pathogenic bacteria. This is still not widely studied and these strains are not available for patients yet,
but this may be a future treatment for us.

KEY POINTS
•
•
•
•

Subclinical bacteriuria does not require treatment.
Patients with multiple UTI over time should be evaluated for underlying problems related to abnormal urinary
tract defenses or systemic immunocompromise.
Urine cultures are critical to classifying the infections in these patients and selecting the most appropriate
antibiotic therapy.
Although the success is variable, there are some options for preventing or managing recurrence or re-infection
in patients for which this is a frequent occurrence.
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Myths & Misperceptions:
Recognizing the problems and avoiding common mistakes
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1. After this session, participants will be able to recognize some of the most common potential mistakes related to
fluid therapy in the management of kidney disease in small animals and be able to avoid them.
2. After this session, participants will be able to recognize some of the most common potential diagnostic mistakes
in the management of kidney disease in small animals and be able to avoid them.
3. After this session, participants will be able to recognize some of the most common potential nutrition-related
problems in the management of kidney disease in small animals and be able to avoid them.

INTRODUCTION:
In recent years, there has been a substantial shift in the way many of us think about the clinical management and
prognosis for dogs and cats with kidney disease. Despite the longer survivals and better quality of life we are able to
provide now, there are a number of misconceptions about kidney disease that persist in our profession. This session
will focus on exploring some of the most persistent kidney “myths” and the common clinical management mistakes
that arise from them in order to help practitioners avoid these in the future.
Myth #1 – “X” times “maintenance” is a lot of fluids.
The fluid calculations and planning principles are really not significantly different for patients with kidney disease
than for patients with any other diseases. Ideally, we should still be making decisions about fluid therapy based on
the individual patient’s circumstances. The main factors that go into decisions about fluid rate are 1) the patient’s
maintenance needs 2) the patient’s fluid deficit (% dehydration x body weight in kg), and 3) any excess fluid losses
(estimate based on consideration of GI losses, polyuria, other…).
Some AKI patients will present with significant dehydration (i.e. ~10%) and a history of GI fluid losses (from
vomiting and diarrhea) as well as polyuria. In these cases, calculations may reveal that to make a significant
difference in the patient’s hydrations status we have to give a “scary” amount of fluids.
I generally do not worry a lot about my fluid rate as long as it is based on a calculation rather than guesswork, but
there are a couple of situations in which I would be more cautious and may accept a longer time to re-hydrate a
patient. Some of these situations would include patients with known heart disease or uncertain cardiac function,
patients with pathologic oliguria, patients with severe electrolyte abnormalities (especially sodium), or feline
patients. In these cases I will definitely be a bit more conservative and monitor very closely (weights, respiratory
rate/sounds, nasal discharge, others…)
Myth #2 – I am (or can be) good at assessing the hydration status of my patients.1,2
Numerous studies in both human and veterinary medicine have revealed that doctors are not accurate when
attempting to estimate dehydration in our patients. Furthermore, doctors actually do not seem to be significantly
better or worse than trained nurses/technicians or students. The use of specific scoring systems may help slightly,
but there is still a great degree of inaccuracy. Finally, in most of these studies, the general trend is to underestimate
the percentage of dehydration in patients that are actually dehydrated.
Myth #3 – After being rehydrated, a patient should be kept on a high rate of fluids for diuresis or to “flush
out” the toxins.3
Once a patient is rehydrated (i.e. has a normal blood volume and presumably normal renal blood flow), further
delivery of “excess” fluid is very unlikely to significantly change the serum concentration of most uremic toxins.

The serum concentration of most of these substances will be most affected by changes in GFR, but elimination of
extra water by the kidneys primarily occurs at the level of the tubules (by sodium excretion) and collecting ducts (by
not resorbing water). This is definitely true in patients with normal kidneys, and although patients with kidney
disease may lack some of the autoregulatory mechanisms that account for this, that may actually lead to some
adverse effects of giving those patients extra fluids.
Many patients with kidney disease, especially AKI, may not have a normal capacity to manage excess fluids or
control electrolyte concentrations. Therefore, overhydration is a significant concern in these patients and this can
contribute to kidney damage as well. Similarly, there is significant evidence that continuing to administer
hyperchloremic fluids after restoring adequate hydration and normalizing serum electrolytes can be harmful to the
kidneys.
So… both dehydration and overhydration are potentially problematic. Monitoring and adjustment in fluid rates is
therefore critical.

***The basic principles of fluid therapy calculation for patients with kidney disease are not
substantially different than for most other sick patients.***
Myth #4a – A negative urine culture “rules out” infection.
There have been a few studies in which infection was diagnosed only with sampling from the renal pelvis and not
from the urinary bladder. It is still not clear whether this should prompt us to specifically sample the renal pelvis in
certain patient populations, but I consider it in cases with ultrasound abnormalities and negative cultures.
Myth(s) #4b – A negative test “rules out” leptospirosis. OR We don’t have lepto in ______.
Over the years I have seen leptospirosis diagnosed in a wide variety of dog breeds and home environments. This has
included large breed hunting/farm dogs, suburban dogs and small dogs that never left their urban high rise apartment
buildings. I would still recommend testing any patient with acute kidney injury (AKI) for leptospirosis as well as
providing empiric coverage (i.e. a penicillin or doxycycline) while waiting for results.
Myth #5 – Unilateral ureteral obstruction does not cause azotemia. 4
A high percentage of patients with documented ureteral obstruction (unilateral or bilateral) will be azotemic at the
time of diagnosis. The specific reason for this is unclear. It is possible that many of these patients have some
degree of underlying kidney disease, but that may not always be apparent and azotemia at the time of diagnosis
should not be automatically assumed to imply as poorer prognosis.
Myth #6 – The degree of azotemia is important when considering the patient’s prognosis.
In many cases, there is a combination of pre-renal and renal azotemia and without serial monitoring it will be hard to
sort out the specific renal component. In addition, once there is a significant decrease in GFR (i.e. enough to get to a
creatinine of >3) there will be a relatively dramatic increase in creatinine concentration with even minimal
additional decreases in GFR. Finally, there is a significant difference between interpretation of azotemia in a stable
CKD patient compared with a patient with AKI or in a uremic crisis.
Myth #6a – Kidney tissue can’t regenerate.
While this is essentially true of most CKD lesions, there are a number of AKI lesions that can heal over time,
provided there is an intact basement membrane. Although this may take some time, there are patients that can return
to completely normal serum creatinine values even after extremely severe azotemia.

Myth #6b – That kidney that looks like a bag of fluid can’t be functional
No matter how bad the kidney looks, there is a chance that some nephrons remain functional, and some recovery
from acute/active injury is possible. Ideally a nephron sparing approach should be used when possible (i.e. don’t
remove the kidney unless you have to).
Myth #6c – The IRIS CKD staging system is directly/significantly related to prognosis.
Although it is very likely that patients with stage 4 CKD are likely to have shorter survival times than patients with
stage 2 CKD, there is still minimal evidence to back this up. In addition, the cut-off values for the different stages
are somewhat arbitrary and not all patients within a category are comparable.
Myth #7 – SDMA (or creatinine) concentration is the most important parameter/biomarker for CKD
treatment decisions.
While SDMA has some advantages when compared to creatinine as an indicator of decreased GFR, some of these
are overstated in the literature because the SDMA cutoff is based on GFR measurements in a colony of research
cats, while the creatinine cutoff is based on a reference range established from a population of “healthy” pet cats. If
the cutoff values for creatinine concentration utilized for staging of CKD are used instead of the creatinine reference
range, much of the advantage of SDMA disappears. SDMA can still be very useful though, especially in patients
with significant muscle wasting.
Some of the recent consensus statements have suggested that in patients with significant proteinuria we may actually
choose to treat the proteinuria at the expense of preserving GFR as completely as possible. From the most recent
IRIS consensus5, tolerable increases in serum creatinine for patients being treated with ACEi are:
• IRIS CKD stages 1 & 2 – up to 30% higher than baseline
• IRIS CKD stage 3 – up to 10% higher than baseline
• IRIS CKD stage 4 – no acceptable increase?
Similarly, there has been a shift in thinking about other diseases such as hyperthyroidism in cats. Although we still
discuss the possibility of “unmasking” CKD in those patients, we may still choose to treat their hyperthyroidism to
prevent the long-term consequences of hypertension even though their serum creatinine may look worse in the short
term.
Myth #8 – Cystocentesis is the best way to collect urine samples for accurate analysis
This depends a bit on what we are trying to test for. For urine cultures, it is clear that a cystocentesis sample is the
preferred method of collection. However, this may not be true for urine protein measurement. More research is
required, but there is some evidence to suggest that factors involved in the visit to a veterinary clinic may alter the
pH and/or protein content of the urine. 6
Myth #9 – Kidney disease patients need to be started on a prescription diet right away.
There are two problems with this one: Dietary therapy is clearly one of the most important things we can
recommend for most of our CKD patients. However, most of the benefits of this therapy are likely to accumulate
over a long time course. Starting a renal diet too early may actually lead to food aversions if the patient is not stable
and feeling well when we try to initiate a diet change. In addition, we now know that protein restriction is probably
not the key part of an appropriate kidney diet, but rather is often unfortunately necessary to achieve the other
beneficial aspects of these diets.7
Myth #10 – Kidney patients are supposed to be thin and/or muscle wasted.
Although dietary therapy is an important long-term management consideration for patients with chronic kidney
disease, so is caloric intake.8-10 There are a number of factors that can cause these patients to eat less than
recommended and I am much more aggressive about appetite stimulation, supportive/symptomatic therapy for any
suspect GI signs, or even considering feeding tubes in CKD patients than I used to be. It can be hard to recover
body/muscle condition if we fall too far behind.

KEY POINTS
•
Think about fluid therapy for kidney disease the same way you think about it for other diseases. The
components of calculation are maintenance, rehydration, and excess losses and the primary goal is to
maintain adequate hydration.
•
Be very careful about “ruling out” infectious or obstructive causes of kidney disease.
•
Be very careful about basing your prognosis on laboratory values or “stage” of disease.
•
Appropriate nutrition is critical in managing CKD, but this does not just mean that kidney diets should be
started ASAP. Food aversions can be common when special diets are started prematurely. Caloric intake
is critical for maintaining an appropriate body/muscle condition and this often requires monitoring and
support.
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What’s New in Nephrology 1:
Updates for managing protein-losing nephropathy cases
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1.
2.
3.

After the session, participants will be familiar with current terminology and sources of information related to
proteinuria in dogs and cats.
After the session, participants will be able to generate appropriate diagnostic plans to document and characterize
proteinuria in small animal patients.
After the session, participants will be familiar with a variety of treatment options for persistent renal proteinuria
of clinically significant magnitude and have an understanding of how and when to apply these in there small
animal cases.

INTRODUCTION:
In recent years there has been an increasing recognition of the importance of persistent renal proteinuria in our small
animal patients. The emphasis on early and accurate detection of proteinuria is supported by a number of different
studies that have demonstrated an association between proteinuria and renal-cause morbidity and mortality in both
dogs and cats and evidence that the risk of adverse outcomes increases as the magnitude of proteinuria increases.
There is additional evidence that some medications such as Angiotensin converting enzyme inhibitors (ACEi) also
have reno-protective effects.
Assessment of urine protein is now considered an integral part of the diagnostic work-up for any patient with
suspected renal disease. Published consensus recommendations from the American College of Veterinary Internal
Medicine in 2005 and the International Renal Interest Society (IRIS) in 2009 and 2013 provide some useful
guidelines for classification, diagnostic investigation, therapeutic intervention, and monitoring in our small animal
patients. Unfortunately, however, there is still a relative paucity of convincing high quality evidence about whether
many of these common diagnostic approaches or therapies really do improve our patients’ quality of life or survival
times. While this may make some of the recommended guidelines a bit controversial, they can nonetheless serve as
a valuable starting point or framework for addressing this challenging but important clinical problem. It is important
to keep in mind that these are guidelines, not rules, and it is critical that veterinarians continue to use common sense
and their best clinical judgment when determining how to best meet the needs of their individual patients and clients.

CLINICAL INVESTIGATION:
Among the most important principles when trying to determine the clinical importance of a finding of protein in the
urine in any individual patient is to think about each of the following considerations:

1. Verification (Is it real?) - Know what your test really tells you and consider an additional method of testing if
you are not sure about the result.

2. Localization – There are some classic broad categories to consider first (pre-renal, renal, post renal; or preglomerular, glomerular, post glomerular). However, most of the current literature used a slightly more nuanced
version of this that includes four categories:
• Pre-renal – Technically this category only applies to dysproteinemias (multiple myeloma, inflammatory
proteins, heme pigments, other abnormal serum proteins…)
• Transient Renal – this category incorporates many things previously considered pre-renal such as high
blood pressure, high dietary protein, stress, fever, exercise…
• Pathologic renal – this category includes glomerular disease, amyloidosis, and tubular disease
• Post-renal – This category includes conditions in which protein enters the urine after it enters the
collecting system such as UTIs, stones, masses, and bleeding.

3. Magnitude – While there are few ways to assess this, the Urine protein: creatinine ratio UPC) is the most
widely used and forms the basis for most of the published consensus recommendations. The magnitude of
proteinuria is only useful if you are confident that the proteinuria is glomerular in origin. Some other things to
think about when interpreting UPC results include:
o Day to day variation – There is substantial variation in the UPC from one day to the next. Variation is
highest when values are higher.
o Method of collection – Although there seems to be a common perception that cystocentesis is better, this
does not actually seem to be particularly important. Urine can be collected by free catch or by
cystocentesis for this test.
o Place of collection – Based on a recent study we did at UF, this may be important as we found that values
may be higher in samples collected at our clinic compared to those from home samples. However, at this
point we still do not know how to interpret this difference.
o Other variables – A number of other factors have also been evaluated such as container type, confinement,
time of day, fasting, protein content of diet, etc… In addition, there are several medications such as
steroids, ACEi, etc... which could affect the value so a thorough medical history is always important.

4. Persistence – Because there can be cases of transient proteinuria or substantial day-to-day variation, averaging
of UPC values from samples collected on several different day s over a 2-3 week period (or alternatively
pooling equal volumes from these samples if they can be stored appropriately) is generally recommended before
pursuing additional diagnostic testing or treatment for renal proteinuria.
Although renal proteinuria is not always glomerular in origin (renal tubular lesions can also lead to proteinuria),
when serial UPCs reveal persistently high values, primary or secondary glomerular changes should be suspected.
One key section in the new IRIS Consensus statements included recommendations for diagnostic investigation of
dogs with suspected glomerular disease. Key recommendations from this paper are summarized in the table on the
next page and include:
•
•
•

It is recommended that a classification system involving tiers (based on clinical manifestations of disease +/- hypertension, +/- hypoalbuminemia, +/- azotemia) be used to facilitate making appropriate diagnostic
testing recommendations.
A hierarchy of importance (essential, recommended, or potentially helpful) is assigned to particular
diagnostic tests based on contextual circumstances.
Some tests are recommended for all cases of suspected glomerular disease, while others are recommended
only when other criteria such as proteinuria of high magnitude or other clinical manifestations of disease
(as reflected by tier groupings) are present.

When to recommend a kidney biopsy:
There is still a fair amount of uncertainty in the veterinary community about the if/when to perform kidney biopsies.
At this time, there is still no convincing evidence to support the utility of kidney biopsies in cases of CKD
characterized primarily by azotemia. There is an emerging consensus among experts in the field that they may have
value in some dogs with persistent renal proteinuria, especially if there is no response to standard therapy.
Somewhat more controversial is the use in acute kidney injury cases.
Although there is no consensus about this, many clinicians believe that the following would each be a relative or
absolute contraindication for kidney biopsy: 1) untreated/uncorrectable coagulopathy, 2) uncontrolled hypertension,
3) severe anemia, 4) large or multiple renal cysts, 5) hydronephrosis, 6) extensive pyelonephritis, 7) peri-renal
abscess, and 8) end stage renal disease. There are a few risks of the procedure, which include damage to the
remaining tissues, hemorrhage from the site, and urine leakage. Proper technique and monitoring as well as having
an experienced person performing biopsy collection can minimize these risks.
There are several methods for procuring samples, but the most important consideration is to make sure that the
sample contains adequate and appropriate tissue for evaluation. The sample(s) should be taken from the cortex and
contain at least 5 glomeruli. Samples are divided and processed according to specific instructions provided by the
pathology lab. Whenever possible, samples should be evaluated by pathologists with experience in nephropathology

and who employ multiple techniques to fully evaluate the specimens including light microscopy (H&E as well as a
number of special stains), immunofluorescence evaluation, and electron microscopy. I use the International
Veterinary Renal Pathology Service (IVRPS) and their website had this information
(https://vet.osu.edu/vmc/international-veterinary-renal-pathology-service-ivrps).
The main controversy about whether to biopsy kidneys still centers around the lack of direct evidence of a beneficial
treatment effect of immunosuppressive therapy in dogs with glomerular disease. The older papers that did evaluate
this used steroids as the immunosuppressive medication, while extrapolating from human medicine suggests that a
medication such as mycophenolate mofetil might be expected to give better results. Some of the controversies as
well as some guidelines about how biopsies might be used to guide therapy are discussed in the International Renal
Interest Society Consensus Clinical Practice Guidelines for Glomerular Disease in Dogs).
Key information from the IRIS Consensus statement about recommendations for diagnostic investigation of
dogs with suspected glomerular disease
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Persistent renal proteinuria
w/o azotemia or low albumin

Tier II

E

E

E*

E
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†

R
PH

R*

R

R*

E

Persistent renal proteinuria

E*
R†
PH

E

E*

E
R
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w/ low albumin; w/o azotemia

Tier III

E

E

E*

Persistent renal proteinuria

E

E

E

E
R

E*

E*

E

R*

R

w/ azotemia; +/- low albumin
E = “Essential” (considered part of the minimum diagnostic assessment and of highest priority)
R = “Recommended” (considered part of what should always be done if resources permit)
PH = “Potentially Helpful” (assessments performed in specific circumstances or to be completely thorough)
* If appropriate based on other test results
†

If magnitude of proteinuria ≥3.5

AT = Anti-thrombin III, TEG = Thromboelastography, SDS-PAGE = sodium dodecyl sulfate-agarose gel electrophoresis
a
b
c

PH

There is more detail about thi sin the consensus guidelines.
Guided by clinical judgement and based on exposure risk in areas where patient lives or has traveled.

There are several sections of the new guidelines that provide information about how to process and interpret renal biopsies. It is
recommended that this procedure (including both collection and evaluation components) be performed by experienced personnel.

PH

CLINICAL MANAGEMENT:
Another section of the most recent IRIS guidelines deals with recommendations for “standard therapy” of canine
glomerular disease which are similar prior IRIS guidelines, but contain some new information/recommendations.
Some key recommendations include:
•

•
•
•

•
•
•
•

Treatment should be considered in any canine patient with persistent renal proteinuria indicated by
repeated/average UPC values >0.5* (This is a bit different in that previously treatment was only
recommended for non-azotemic patients when the UPC >1.0)
o Although the guidelines do not cover cats, there is a current IRIS recommendation to use a cutoff
value of >0.4 for deciding when to treat proteinuria in cats.
Serial UPC can be used to monitor response to therapy, with a reduction of UPC values to < 0.5 for dogs or
0.4 for cats (or by >50% from baseline for either species) considered evidence of success.
Monitoring of patients treated for glomerular proteinuria should be performed at least once every 3 months
and should include medical history, physical examination, UA, BP, and serum albumin, creatinine, and
potassium concentrations.
ACEi or ARB should be considered as the initial treatment for most patients
o Discontinue or lower the dose of ACEi/ARB if:
▪ Serum creatinine increases by >30% in a patient with stage 1 or 2 CKD, by >10% in a patient with
stage 3 CKD, or by any amount in a patient with stage 4 CKD
▪ Potassium increases to >6.0 mmol/L
▪ Systolic ABP decreases to <120 mmHg
Dietary modification including reduced n-6: n-3 ratio of polyunsaturated fatty acids, reduced protein, and
reduced sodium is recommended.
Low dose aspirin (1-5mg/kg daily) is recommended for thromboprophylaxis if serum albumin is <2.0
mg/dL.
o Clopidogrel (1-3 mg/kg q24hr) can also be used
Anti-hypertensive therapy should be individualized, but is recommended for all patients with
reliable/repeatable systolic BP >160mmHg.
Careful, serial assessments of fluid status (hydration, vascular volume) are recommended and fluid therapy
should be used with great caution in nephrotic syndrome patients

*Personally, I find that my patient population seems to have higher UPC than what is commonly reported in the
literature, so I have continued to use a cutoff value of >1.0 UPC for dogs and >0.5 for cats when deciding whether
to pursue treatment. I do not know if the difference is in the patients or the laboratory, but I suspect the former.
There are some additional recommendations for treatment with alternative medications if ACEi are not tolerated or
target reduction in UPC is not achieved even after appropriate dose escalation. In these cases, addition of
angiotensin-receptor blockers (ARBs) or aldosterone antagonists may be considered, but the veterinarian should be
aware of and monitor for potential side-effects or consequences when using these medications. For many people,
including myself, a combination of anecdotal success and recent literature has prompted a change to using ARBs as
a first-line treatment (in place of ACEi). There is now a licensed product and preliminary data from other clinical
trials suggests that they may be more effective than ACEi without causing more side effects.
In addition, the most recently published guidelines do suggest that immunosuppressive medications may be
indicated in a much higher proportion of patients than has been previously recommended, however this is still
mostly dependent upon having kidney biopsy information, and even then, is among the most controversial of the
new recommendations. Overall, unless you are very familiar with these medications or the medical literature related
to the protein-losing nephropathies, I would suggest consultation with a specialist prior to instituting these additional
treatments.

REFERENCES
1.

2.
3.
4.
5.
6.
7.
8.
9.

Special Issue: International Renal Interest Society Consensus Clinical Practice Guidelines for Glomerular
Disease in Dogs. 27(Issue Supplement s1):S1–S75, 2013 (accessed via website at:
http://onlinelibrary.wiley.com/doi/10.1111/jvim.2013.27.issue-s1/issuetoc.
http://www.iris-kidney.com/ website
Syme HM1, Markwell PJ, Pfeiffer D, et al. Survival of cats with naturally occurring chronic renal failure is
related to severity of proteinuria. J Vet Intern Med. 20(3):528-35, 2006.
Grauer GF, Greco DS, Getzy DM, et al. Effects of enalapril versus placebo as a treatment for canine idiopathic
glomerulonephritis. J Vet Intern Med. 14(5):526-33, 2000.
Schneider SM, Cianciolo RE, Nabity MB, et al. Prevalence of Immune-Complex Glomerulonephritides in Dogs
Biopsied for Suspected Glomerular Disease: 501 Cases (2007–2012). J Vet Intern Med. 27(1):S67–S75, 2013.
Sent U, Gössl R, Elliott J, et al. Comparison of efficacy of long term oral treatment with telmisartan and
benazepril in cats with chronic kidney disease. J Vet Intern Med. 29:1479-1487, 2015
Bugbee AC, Coleman AE, Wang A, et al. Telmisartan treatment of refractory proteinuria in a dog. J Vet Intern
Med. 28:1871-1874, 2014
Lourenço BN, Coleman AE, Brown SA, et al. Efficacy of telmisartan for the treatment of persistent renal
proteinuria in dogs: A double-masked, randomized clinical trial. J Vet Intern Med. 34(6):2478-2496, 2020
Lecavalier J, Fifle L, Javard R. Treatment of proteinuria in dogs with telmisartan: A retrospective study. J Vet
Intern Med. 35(4):1810-1818, 2021

Updates in Urology:
What We Currently Know About Managing FIC.
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
INTRODUCTION
Feline lower urinary tract diseases are characterized by hematuria, pollakiuria, and dysuria, and are common
problems encountered in feline practice. It is estimated that they affect over one half million cats in the United States
annually. Although there are numerous recognized causes of these signs, the exact cause is never identified in the
majority of cases. These cases are classified as feline idiopathic cystitis (FIC) and may represent up to ~50-60% of
non-obstructive lower urinary tract diseases.1 The biologic behavior of FIC is variable and may be complicated by
urinary obstruction due to urethral plugs. Clinical signs in non-obstructed cats often resolve in 2-3 days without
therapy, although in about 15% of cats signs may be frequently recurrent or may persist for longer than 3 weeks.
The overall recurrence rate without any therapeutic intervention appears to be ~40-55%. Cats with persistent signs
or frequent recurrence of signs are sometimes classified as having chronic FIC.
There are numerous theories regarding the etiopathogenesis of FIC. There are some suggestions that the problem is
inherent to the urinary system either as a problem with urine, a problem with the urinary tract, or a problem with the
urinary tract’s response to urine. Examples of these types of problems would include unrecognized uropathogens,
urine toxins, increased permeability, alteration of urinary GAGs, etc… A second theory is that the problem has a
more systemic origin, but that the bladder is one of the most commonly recognized sites of clinical problems. The
specific systemic disorder(s) in this theory are not well understood but may include inappropriate neurological and
hormonal responses to various stressors. This theory also suggests and is supported by the finding of an increased
number of co-morbid conditions in cats with FIC. Unfortunately, identifying basic pathologic processes has been
hindered by lack of comprehensive histopathologic descriptions of tissue samples (including urinary bladder and
other organ systems) and the challenge of clearly establishing a progression or link between cystitis and con-morbid
abnormalities in other systems.
Clinical features of FIC are similar to those observed in an idiopathic lower urinary tract disease of humans referred
to as interstitial cystitis. Interstitial cystitis in humans is a chronic, persistent, and debilitating disorder characterized
by pollakiuria, dysuria, lower abdominal pain, normal urinalysis results and distinctive cystoscopic lesions called
glomerulations. Similarities between the clinical features of idiopathic cystitis in cats and interstitial cystitis in
humans have prompted speculation that these two conditions are analogous to one another. These similarities also
seem to extend to underlying pathophysiologic disturbances and histopathologic lesions. For this reason, several
studies have been performed in cats to try to identify beneficial effects for treatments that have shown promise in
human medicine.
One of the primary difficulties in any clinical trial for this condition is identifying when a medication has a truly
beneficial effect since the majority of cats will recover from their symptoms within 5-7 days without (or despite)
therapy. Thus, it is exceptionally important to determine whether there was adequate placebo control and
appropriate masking of investigators and clients when evaluating these studies.

DIAGNOSIS
As the name implies, this is essentially a diagnosis of exclusion. All other reasonable differential diagnosis should
be ruled out if possible. In a typical diagnostic plan for this condition, we would expect that the serum chemistry
and CBC would be normal. Urinalysis often shows hematuria +/- pyuria. Urine cultures obviously have to be
negative to make this diagnosis. Radiographs or ultrasound often reveal irregular thickening of the bladder wall
which may be severe. Cystoscopy, if performed might reveal small hemorrhagic lesions called glomerulations.
It is always a bit challenging to decide how far to go with diagnostic testing of a cat that has previously been
diagnosed with FIC, but has a relapse/recurrence at a later date. I do not have specific guidelines to offer, and I
think you have to tailor your decisions to the individual patient’s circumstances. However, for cases in which signs
1

are very chronic or frequently recurrent, it would probably be excessive to perform a full diagnostic workup for each
episode.
In addition, considering that one of the current theories about the etiology of this condition involves altered systemic
neurologic and hormonal responses, there has been an emerging interest in evaluating patients for other comorbid
conditions (e.g. chronic gastrointestinal, behavioral, endocrine, respiratory, or cardiovascular disorders).

TREATMENT OPTIONS
At this time, because the underlying cause of FIC remains a mystery, current options for treatment are primarily
based upon symptomatic relief, practice experience, and theoretical benefits. As we learn more about the disease,
there may be more information available to allow identification of better options. Currently we do not expect that
any treatment option will “cure” a cat of this condition. Many cats may not have more than one episode, and no
treatment is recommended for these individuals. For those cats that have chronic symptoms or frequently recurrent
episodes, some of the potential treatment options are listed below.
The primary goals of any treatment option are therefore aimed at minimizing risks and improving quality of life, by
reducing the severity of the symptoms and/or increase the time between episodes. I typically consider four main
questions when considering the goals for any therapeutic strategy for an FIC patient:
•
•
•
•

Is it in keeping with the general principle of “do no harm”?
Could it reduce the risk of obstruction?
Could it reduce the severity of the clinical signs?
Could it decrease the frequency of clinically apparent episodes?

In all cases of FIC, client education is extremely important, both in terms of helping the clients understand the
condition and helping them to understand why you might be choosing any particular strategy for managing the
disease. There is even evidence suggesting that clients report improved clinical signs when trained veterinary
personnel spend at least 20 minutes discussing the condition and management strategies.
Whatever strategy is chosen should be tailored to the circumstances of the specific patient.
Increase water intake
The primary consideration here is to increase the overall water intake of the cat and by extension decrease the
concentration of the urine. The primary means of accomplishing this in most cases is by using the canned food
formulation of the cat’s normal diet. An early study demonstrated that this simple change decreased the recurrence
rate from ~40% to ~10%.2 Latter studies have found similar recurrence rates when providing canned food. Any
change of diet formulation should not be made suddenly, but rather gradually so that there is no added stress
associated with the transition.
In addition to the increase water content of canned food, owners should be encouraged to try to increase their cat’s
water intake in other ways. Consider follow up examinations to monitor the urine specific gravity to help determine
if the clients are successful in improving water intake.
Diet
One study (with somewhat complicated data/results) showed fewer relapses and fewer days with clinical signs in
cats that ate the test food (Hill’s c/d Multicare – now Metabolic urinary stress) compared with cats that ate the
control food (manufactured to mimic common commercially available maintenance diets). 3 It is still not clear if diet
products marketed by other companies for this purpose would have similar benefits. There have also been
anecdotal reports of improvement in some cats fed novel protein diets (as for food allergy), but no cause/effect
relationship or objective data have been reported.
There does not appear to be any significant benefit to acidifying the urine or attempting to reduce struvite
crystalluria in cats with non-obstructive FIC, but this may be critical in cats that have a history of urethral plugs.
2

Multimodal environmental enrichment (MMEE) or Multi-modal Environmental MOdification (MEMO)
Whatever the true underlying disease may be, environmental stressors and indoor lifestyle factors do seem to have
an association with the long-term clinical picture of FIC. A multi-modal approach to improving the patient’s home
environment and decreasing stressors as much as possible is typically recommended for almost all cats (especially if
there is any recurrence of signs). This includes looking at a diverse array of factors including: litterboxes (number,
cleaning protocol…), availability of food and water, social interactions (other animals and people), available
activities/toys, and others. One study has identified that this type of MMEE approach seemed to have a positive
effect (decreased severity and frequency of clinical episodes), however, the study did not have a control group.4
One good source of information about environmental enrichment for cats is the website for the indoor pet initiative
at http://indoorpet.osu.edu/. This site has information for veterinarians and pet owners.
Feline pheromone (Feliway®)
There is one study that attempted to evaluate the efficacy of this product in cases of FIC. No significant difference
was detected although there was a slight trend towards improvement. 5 The study was likely underpowered and the
methods would be difficult for the average cat owner to duplicate. Nonetheless, this is used by some veterinarians in
an attempt to help minimize environmental stresses.
Tricyclic antidepressants (amitriptyline, clomipramine) and other antidepressants/anxiolytics
There are conflicting reports about the efficacy of TCAs, and amitriptyline in particular, for cats with FIC. 6,7 There
are several potential benefits including analgesia, anxiety reduction, mast cell stabilization, and antagonism of
glutamate receptors and sodium channels. Even the proponents of TCA use do not recommend it for acute
treatment, but rather for those cases that are severe and persistent or frequently recurrent and for which
environmental enrichment, increased water intake and pheromones have not helped. Furthermore, if TCA are
discontinued it must be done slowly as a taper over 2-3 weeks to avoid rebound withdrawal symptoms. Lastly,
although there are no studies implicating specific drug interactions in cats, TCAs are metabolized by the cytochrome
P450 system so caution is recommended when using them in conjunction with other medications.
Other antidepressants have also been recommended by some for cats with FIC, but there is even less evidence to
support their use. This doesn’t mean that they would be ineffective, just that further study is needed.
GAGs (pentosan polysulfate, Cosequin®)
There is some evidence in cats and humans that there are alterations in the GAGs in the urinary bladder. There are a
few small reports of intravesical (infusions directly into the bladder) administration of a GAG called pentosan
polysulfate helping a subset of human women with interstitial cystitis. There appear to be numerous potential
reasons for this improvement, but the exact mechanism remains unknown. So far, studies in cats have not
demonstrated significant improvements.8 I am not aware of any evidence of oral GAG (i.e. Cosequin™)
supplementation being beneficial in humans or cats.9 However, many people feel that side effects are likely to be
limited and minor, and therefore will recommend trying GAGs in refractory/severe FIC cases.
Analgesics & Anti-inflammatory medications
There are no controlled studies of specifically analgesic medications in cats with FIC. It does appear that the
condition is very uncomfortable and humans with interstitial cystitis report significant pain during symptomatic
episodes. Therefore, it has been suggested that although these medications probably do not have an effect on the
underlying pathology (still controversial and unproven), they may still be warranted as symptomatic therapy. There
are multiple choices and no evidence to support on over the other, so it is probably best to use a medication that can
be administered in a minimally stressful manner and will not adversely affect the cat’s quality of life at home (e.g.
overly sedative).
There is no evidence at this time to support the potential benefit of steroids or NSAIDS in cases of FIC. Two small
studies of NSAIDs and steroids did not identify significant clinical improvements or reduction in recurrence
rates.10,11 In addition, no benefit has been identified in cases of interstitial cystitis in humans. Therefore, these are
not generally recommended for cats.
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Antispasmodic and/or muscle relaxant medications
Drugs such as phenoxybenzamine, prazosin, diazepam, and atracurium have all been utilized in FIC cats that present
with urethral obstruction or re-obstruct shortly after an initial catheterization to relieve obstruction. Of these,
certainly prazosin and diazepam continue to be widely prescribed. Unfortunately, the current available evidence
does not support the use of any of theses medications, and as more studies are published there may even be a trend
towards increased rates of re-obstruction with medications like prazosin when compared with placebo or no
treatment.
Antibiotics
There is no evidence to support the administration of antibiotics for FIC, but they are listed here because they are
probably the most frequently administered medication for this condition (usually based upon a false assumption of
urinary tract infection). However, because the cats typically get better in 2-3 days, it may appear that an antibiotic
(or any other medication) is having a beneficial effect.
It is hard to overstate the importance of performing urine cultures when a UTI is really suspected. Cats actually
have a very low incidence of infection (<1-5% of all lower urinary tract disease in youg cats; possibly up to 20% in
older cats or cats with other diseases). Cats that do develop recurrent UTI (especially young cats) almost always
have some important underlying medical problem.

KEY POINTS
•
•
•
•
•

FIC is the most common cause of lower urinary tract disease in cats.
Most cases are self-limiting and may not benefit from treatment.
Client communication is very important.
There are many options for treatment, but the primary ones with evidence of a positive effect are increasing
water consumption, utilizing urinary diets, and providing multi-modal environmental enrichment.
If you think a cat has a UTI, culture is indicated. If a cat has multiple UTIs, a search for underlying disease is
warranted.
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Dribbling dogs…How to fix the leak?
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1. After this session, participants will be familiar with some of the most common differential diagnoses for
incontinence in dogs.
2. After this session, participants will be able to generate appropriate diagnostic plans to document and characterize
incontinence and identify the specific underlying cause.
3. After this session, participants will be familiar with a variety of treatment options for canine urinary incontinence.

INTRODUCTION:
Incontinence
In general, this can be verified by carful questioning or observation. From a localization perspective, this will
generally involve the nervous system (typically spinal or peripheral) or the lower urinary tract. In many cases, the
differential list for this is relatively short once we have characterized this further and gathered information from the
history and physical examination. Some examples of refined problems with shorter differential lists are included
below:
•
•

•
•
•

Periodic incontinence (esp. during sleep) in an adult female dog – urethral sphincter mechanism
incompetence (USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection,
polyuria), tumor, or other neurologic deficits would be most likely.
Periodic incontinence (esp. when awake or during activity) in an adult dog – urge incontinence (aka
overactive or spastic bladder), urine pooling in vestibule, urethral sphincter mechanism incompetence
(USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection, polyuria), tumor, or
other neurologic deficits would be most likely.
Periodic incontinence (esp. during sleep) in a male dog – urethral sphincter mechanism incompetence
(USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection, polyuria), tumor, or
other neurologic deficits would be most likely.
Constant dibbling incontinence from a young age – ectopic ureters or other congenital problems would be
most likely.
Constant dribbling incontinence that starts during adulthood – Neurologic problems (UMN, LMN,
peripheral) are most likely, but consideration for USMI, pelvic bladder conformation, or influence of
concurrent problems (i.e. infection, polyuria) are also possible. If this started after an obstruction or
procedure, then “atonic” bladder is a primary consideration.
o If bladder is very large, flaccid, and easy to express, then LMN is most likely
o If bladder is medium to large, frim, and cannot be expressed easily, UMN is more likely
o If bladder is small, then LMN, USMI, or others are more likely.

Pollakiuria
This can usually be verified through careful questioning, but is important to distinguish from incontinence. This
clinical sign is typically associated with a problem that involves the lower urinary tract. There is not a lot of further
refinement for this problem, but we do generally ask if there are other associated abnormalities such as strangury,
pigmenturia, periuria, etc. The main differentials in dogs would be infection, stones, neoplasia, or other
inflammation. The main differentials in cats are similar but also include feline idiopathic cystitis (FIC), which is
actually the most common cause of this problem in cats by a large margin. The diagnostic approach would therefore
typically include urinalysis, urine culture, and imaging tests. If a mass is identified, cytology or biopsy would be
needed to make a diagnosis. Treatment would depend on the specific diagnosis.

Polyuria
Direct questioning about or measurement of total daily urine output is often required to confidently verify this
problem, but like pollakiuria, it is important to distinguish from incontinence. Polyuria should not cause
incontinence, but if there are already problems like USMI that are on the edge on causing problems this could be
enough of an added push to see the incontinence manifest. When thinking about localization or characterization of
this problem, one way to consider it is to decide if the primary issue is polydipsia or polyuria. Although they often
occur together, one is usually the driving force.
If polyuria is considered to be the primary issue, then the main categories for differentials are kidney disease (AKI,
CKD, RTA…), rarely lower urogenital tract disease (ie certain UTI or pyometra), endocrine disease (HAC,
Addison’s, DM, DI…), metabolic (hypercalcemia), liver disease, and medication effects, among others.
The first diagnostic step is to perform tests to help localize this to the urinary tract vs elsewhere which might include
serum chemistry, urinalysis, +/- endocrine testing. If these tests are inconclusive we might consider GFR testing, or
eventually things like water deprivation or DDAVP trial (these last two would only be considered after all
reasonable differentials other than diabetes insipidus and psychogenic polydipsia have been ruled out). If the initial
tests support kidney disease, additional imaging studies would almost always be recommended, and potentially
specific infectious disease testing.

GENERATING THE DIAGNOSTIC AND THERAPEUTIC PLANS
Incontinence
As described above, one of the first steps with any case of incontinence or dysuria is to try to observe micturition.
Immediately afterwards, try to palpate the bladder to gauge the degree of emptying. A neurologic examination
should also be included in the physical examination. In most cases, a urinalysis (+/- chemistry and CBC) is
important to help monitor for secondary or contributing problems such as polyuria or an infection, but it is generally
unlikely to provide a definitive diagnosis (the exception would be for some cases of neoplasia).
In order to completely rule out mechanical/structural issues such as a “pelvic” bladder, short urethra, fistulas, or
ectopic ureters, some form of imaging test is generally necessary. Radiographs may help provide some information
about the size and position of the bladder or the presence of mineralization. Ultrasound can provide similar
information, as well as provide information about the appearance of the bladder wall within the abdomen and may
also identify abnormally positioned ureters, especially if they are dilated. Ultrasound cannot generally provide much
information about any part of the urinary tract within the pelvic canal. Contrast radiographic studies are actually
fairly good at defining the interior borders of the urinary tract, but different types of studies are required depending
upon the part of the tract being imaged. CT scans with contrast can be useful for evaluation of ureteral position, but
patient positioning may be critical. Cystoscopy, when available, provides excellent visualization of the lower
urinary tract including urethra, bladder, and ureteral opening position, and is probably the single best test for ruling
out structural problems.
If contributing factors such as polyuria or infection are identified or if a specific structural problem is identified such
as an ectopic ureter, then trying to correct those issues first is the primary therapeutic goal. It is critical to inform
clients that in many cases this may not correct the whole problem. For example, correcting an ectopic ureter with
surgery or laser only eliminates incontinence in 50% of cases, while the remainder may need additional medical or
interventional therapy.
If no structural problems are identified, then the problem is most likely functional/neurologic. The presence of nonurinary neurologic signs would often help to localize the problem (i.e. upper vs lower vs. generalized) or suggest
certain specific underlying conditions. The absence of neurologic signs beyond the urinary tract would be most
suggestive of a local functional problem such as USMI, “pelvic bladder”, spasms, and others. There are some
urodynamic tests such as urethral pressure profilometry and cystometry that can be performed to try to be more
certain about which local problems might be more likely, but there are a lot of challenges with these in dogs and cats
and they are therefore rarely utilized.

Some examples of refined problems with shorter differential lists that were briefly discussed above are included here
with likely diagnostic tests or empiric treatment options included:
•

•

•

•

•

Periodic incontinence (esp. during sleep) in an adult female dog – urethral sphincter mechanism
incompetence (USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection,
polyuria), tumor, or other neurologic deficits would be most likely.
o Tests: chem/UA to look for confounding problems, imaging to R/O structural problems, +/urodynamic studies
o Treatments: if no confounding problems, structural problems, or other neurologic deficits, then
▪ Empiric tx with phenylpropanolamine (PPA) +/- estrogen compounds first,
▪ Consider collagen or hydrostatic occluder if this fails.
Periodic incontinence (esp. when awake or during activity) in an adult dog – urge incontinence (aka
overactive or spastic bladder), urine pooling in vestibule, urethral sphincter mechanism incompetence
(USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection, polyuria), tumor, or
other neurologic deficits would be most likely.
o Tests: chem/UA to look for confounding problems, imaging to R/O structural problems, +/urodynamic studies
o Treatments: if no confounding problems, structural problems, or other neurologic deficits, then
▪ Trial of tamulosin.
▪ Trial of PPA +/- estrogen compounds if that fails,
▪ Consider collagen or hydrostatic occluder if this fails.
Periodic incontinence (esp. during sleep) in a male dog – urethral sphincter mechanism incompetence
(USMI), pelvic bladder conformation, influence of concurrent problem (i.e. infection, polyuria), tumor, or
other neurologic deficits would be most likely.
o Tests: chem/UA to look for confounding problems, imaging to R/O structural problems, +/urodynamic studies
o Treatments: if no confounding problems, structural problems, or other neurologic deficits, then
▪ Trial of PPA +/- testosterone or estrogen compounds
▪ Consider collagen or hydrostatic occluder if this fails.
Constant dibbling incontinence from a young age – ectopic ureters or other congenital problems would be
most likely.
o Tests: chem/UA to look for confounding problems, imaging to R/I or R/O structural problems, +/urodynamic studies
o Treatments: if no confounding problems, structural problems, or other neurologic deficits, then
▪ Trial of PPA +/- testosterone or estrogen compounds
▪ Consider collagen or hydrostatic occluder if this fails.
Constant dribbling incontinence that starts during adulthood – Neurologic problems (UMN, LMN,
peripheral) are most likely, but consideration for USMI, pelvic bladder conformation, or influence of
concurrent problems (i.e. infection, polyuria) are also possible. If this started after an obstruction or
procedure, then “atonic” bladder is a primary consideration.
o If an atonic bladder is suspected
▪ Treatments: consider indwelling urinary catheter, bethanechol, +/- phenoxybenzamine or
prazosin.
o If bladder is very large, flaccid, and easy to express, then LMN is most likely
o If bladder is medium to large, frim, and cannot be expressed easily, UMN is more likely
o If bladder is small, then LMN, USMI, or others are more likely.
▪ Treatments: consider trial of PPA +/- estrogen compounds

A FEW NOTES ABOUT SPECIFIC DIFFERENTIAL DIAGNOSES:
Urethral sphincter mechanism incompetence
This condition is known by several names including urethral sphincter mechanism incompetence (USMI), “spay
incontinence”, hormone-responsive incontinence and others. This is the most common incontinence diagnosis in
small animal practice. It generally occurs in adult spayed female dogs several months to years after OHE, and these
dogs often have a “pre-pubertal” vulvar conformation noted on physical examination. Some congenital anatomic or
functional abnormalities of the urethra also result in urethral incompetence in adult animals.
A presumptive diagnosis is often based upon ruling out other possible causes and evaluating response to therapy.
Definitive diagnosis may be made by confirming urethral incompetence with urodynamic studies, but this is rarely
done unless the incontinence is refractory to traditional medical therapies.
Therapeutic options include:
• α-adrenergic agonists (phenylpropanolamine, psuedoephedrine, ephedrine...) – One or more of these
medications will be effective in ~85-90% of cases. Treatment failures may result from poor compliance or
from not administering the medications at appropriate doses or frequencies.
• estrogens (diethylstilbestrol or estriol) – these may be effective in up to ~50-65% of cases when used as the
sole medication. They may also act in a synergistic manner with α-adrenergics.
• gonadotrophic releasing hormone (GnRH) analogues – There is less experience with these medications, but
they may hold promise as an alternative treatment when other medical options have failed.
• testosterone – This is a controversial treatment, but may be considered in cases of urethral incompetence in
adult neutered male dogs.
If medical therapy fails to resolve the problem, further investigation to confirm the diagnosis may be appropriate. If
the diagnosis is confirmed, there are a couple more invasive procedures that may work in cases where medical
management has failed:
• endoscopic-guided injection of urethral bulking agents such as collagen may help many dogs that are
refractory to medical therapies. There is significant loss of efficacy over time and repeated injections may
be necessary. Additional endoscopic procedures are being explored but have not yet surpassed collagen
injections in terms of safety, efficacy, and cost.
• Surgical procedures such as colposuspension and urethropexy have been used in the past with resolution in
up to 50% of cases and up to ~70-75% resolution when performed with concurrent medical therapy. Long
term responses may be much poorer, however.
• Surgical placement of a hydrostatic external occluder (also sometimes called an artificial urethral sphincter)
have been used with fairly good short-term success. The long-term success of this procedure remains
unknown.
Detrusor instability / urge incontinence
In some cases, incontinence occurs when the detrusor muscle contracts involuntarily during the urine storage phase
or when there is a low compliance or an altered voiding trigger pressure of the detrusor muscle. These conditions
can be confirmed through urodynamic studies such as cystometrography and urethral pressure profilometry. If this
is secondary to an inflammatory condition of the lower urinary tract (e.g. UTI, urolith…) the term urge incontinence
is used. If no underlying cause is identified, it is classified as idiopathic detrusor instability.
Most often definitive testing is only pursued in cases that have failed empiric therapy for urethral incompetence and
in which inflammatory lower urinary tract disease has been ruled out.
Treatment for the idiopathic form involves the use of anticholinergic medications (e.g. oxybutynin, imipramine,
dicyclomine…). These medications act to decrease the frequency and strength of detrusor contractions during urine
storage. Imipramine may also increase urethral pressure and thus be especially useful in dogs with both detrusor
instability and urethral incompetence.

Ectopic ureters
This congenital abnormality is typically diagnosed in young animals. Imaging tests are generally required. Contrast
studies and cystoscopy can provide insight into the specific anatomic defect present in an individual patient, since it
is often not as simple as just one opening in one place. When available and appropriate (intramural ureters which
account for ~95% of ectopic ureters), endoscopic guided procedures are generally recommended over surgical
procedures. Many animals with this condition have concurrent abnormalities in anatomy, detrusor function and/or
urethral tone regulation.
Pelvic bladder
This term is used to describe a urinary bladder with a trigone that is blunted (rather than tapered) in appearance, and
in which the trigone is located within the pelvic canal. There is some controversy about whether this reflects an
actual pathologic condition and whether it may be associated with urinary incontinence. Due to the controversy
surrounding this condition, a thorough diagnostic workup to rule out other potential causes of incontinence is
recommended prior to performing surgery to move the bladder neck cranially.
Ureterocele
This is another congenital abnormality, although it may not be recognized until later in life. A ureterocele is a cystic
dilation of the terminal portion of the ureter which often protrudes into the bladder or urethral lumen. Treatment
involves incision/excision +/- reimplantation depending upon the anatomic localization of the lesion and the type
and extent of any other concurrent anatomic abnormalities.
Ureterovaginal fistula
This may be congenital or acquired, but most often is iatrogenic (when the ureter is accidentally included in a
ligature around the vaginal stump. Surgical correction is recommended.
Persistent urachus
This is a very uncommon congenital disorder in small animals that results in urine leakage from the umbilicus.
Surgical correction is recommended.
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Dysuric dogs…What to do when the urine won’t flow?
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1. After this session, participants will be familiar with some of the most common differential diagnoses for dysuria
in dogs.
2. After this session, participants will be able to generate appropriate diagnostic plans to document and characterize
dysuria and identify the specific underlying cause.
3. After this session, participants will be familiar with a variety of treatment options for.

INTRODUCTION:
Dysuria is a relatively non-specific term, so further clarification or observation is critical to help identify the most
likely differentials. Verification by observation is critical. The underlying diseases would typically be localized to
the lower urinary tract, though neurologic diseases or problems with other local tissue that impinge on the lower
urinary tract may also be considered. Some examples of refined problems with shorter differential lists are included
below:
• Micturition that starts normally but trails off at the end, or where the stream is interrupted – These types of
patterns can be suggestive of functional obstruction such as urethral spasm, reflex dysynergia,
• Strangury throughout micturition or occurring at times without significant urine output – This is more
typical of mechanical obstruction such as stones, masses, urethritis, stricture, etc.
Other clinical urination patterns that are commonly identified in patients with lower urinary tract disease that may be
considered types of dysuria include:
• Pollakiuria - This can usually be verified through careful questioning. This clinical sign is typically
associated with a problem that involves the lower urinary tract. There is not a lot of further refinement for
this problem, but we do generally ask if there are other associated abnormalities such as strangury,
pigmenturia, periuria, etc. The main differentials in dogs would be infection, stones, neoplasia, or other
inflammation. The main differentials in cats are similar but also include feline idiopathic cystitis (FIC),
which is actually the most common cause of this problem in cats by a large margin.
• Periuria - This is a term that is sometimes used to describe the clinical sign of urinating in an
“inappropriate” place such as outside of a litterbox. Verification is typically unnecessary given the nature
of the problem. The main localization categories would include lower urinary tract, neurologic, or
behavioral. The main differentials in a cat would be FIC, stones, UTI, neoplasia, behavior, or CNS disease.

GENERATING THE DIAGNOSTIC AND THERAPEUTIC PLANS:
Dysuria (esp. strangury)
One of the key goals of the diagnostic plan for this problem is to differentiate mechanical/structural obstruction from
function obstruction. You may have some sense of this from the physical examination and observation of
micturition, but it is not always easy to determine.
Some simple steps that can be used to help make this distinction include attempting to pass a catheter. There are
rare cases in which there could still be a “one-way” mechanical obstruction or where the partial obstruction requires
more pressure to open than the patient can generate normally when awake. In this case, a catheter may still pass, so
another option is to attempt to express the urinary bladder under anesthesia. If expression is very difficult or
impossible even with general anesthesia, a mechanical obstruction should be suspected.
When a mechanical obstruction is suspected or possible, imaging tests can be particularly helpful for localizing and
characterizing the type of obstruction. Radiographs tend to be very good at identifying mineral opacity lesions such
as uroliths, but it is important to make sure that the films include the entire region of interest and to be aware that

there are a few cases in which stones can be radiolucent. Ultrasound can be a useful modality when looking for
problems in the urinary bladder or proximal urethra, but may not always identify intra-pelvic or urethral
abnormalities. Contrast studies such as a positive cystourethrogram are excellent for localizing obstructive lesions.
When available, urethrocystoscopy is probably the gold standard for identifying, localizing, and characterizing
obstructive lesions. If a mass is present, cytology or biopsy would be needed to make a diagnosis. Treatment for a
mechanical obstruction is based on trying to remove, fix, shrink, open, or bypass the lesion.
If a mechanical lesion has been ruled out, then the focus shifts to identifying or treating “functional” obstruction
which is typically the result of a neurologic problem. One of the first steps is to evaluate whether this is generalized
or spinal problem or a more localized problem that is only affecting the urinary tract. There are urodynamic studies
that could help characterize specific local urinary problems, but these are seldom used in practice. In most cases, if
we are confident that there is not a mechanical obstruction, we consider empiric treatment with medications to
reduce urethral pressure (phenoxybenzamine, prazosin…), or minimize spasms (oxybutynin…). Last ditch efforts
might involve bypassing the problem or mechanically opening the affected part of the tract (i.e. stenting) thought
there are significant costs, risks, and client considerations with these techniques.
While the same general principles apply in cats that are described above, they are a bit different than dogs in that at
least 50-80% of non-obstructive cases of dysuria in young cats will be due to feline idiopathic cystitis, and the vast
majority of the remaining cases will be either stones or more rarely infections so the diagnostic approach may be
tailored for this shorter list of differential diagnoses. For older cats experiencing this clinical sign for the first time
the list of likely differentials is also relatively short, with uroliths, infections, and cancer being most likely.
Pollakiuria
As described above, the main differentials in dogs would be infection, stones, neoplasia, or other inflammation. The
diagnostic approach would therefore typically include urinalysis, urine culture, and imaging tests. If a mass,
cytology or biopsy would be needed to make a diagnosis. Treatment would depend on the specific diagnosis.
The main differentials in cats are similar but also include feline idiopathic cystitis (FIC), which is actually the most
common cause of this problem in cats by a large margin.
Periuria
The main differentials in a cat would be FIC, stones, UTI, neoplasia, behavior, or CNS disease. The diagnostic
approach would therefore typically include urinalysis to confirm that there is evidence inflammation to support
urinary tract localization. If this is found, additional tests would likely include urine culture and imaging tests. If a
mass, cytology or biopsy would be needed to make a diagnosis. Treatment would depend on the specific diagnosis.

A FEW NOTES ABOUT A COUPLE SPECIFIC DIFFERENTIAL DIAGNOSES FOR
“MECHANICAL” OBSTRUCTUIONS:
Uroliths
Diagnosis
• Be aware that not all stones are radiopaque.
• Be aware of positioning on radiographs – easy to miss stones within os penis, if there is
superimposition of pelvis/femur, or if the radiograph doesn’t include the whole lower urinary
tract.
• Be aware of ultrasound limitations – often can’t see stones in urethra within pelvic canal.
• A good contrast series or urethrocystoscopy should identify uroliths
Treatment
• The “best” treatment for urethral stones per the available published consensus statement for stoen
management is cystoscopic retrieval (utilizing lithotripsy if needed). Practically, this is expensive

and there is limited availability so the most common treatment is retropulsion into the bladder
followed by cystotomy or dissolution.
Neoplasia
Diagnosis
• Very difficult to pick up on radiographs unless contrast in used
• Ultrasound is likely to identify urinary bladder (i.e. trigonal) masses, but finding urethral tumors
may be very challenging.
• Contrast studies or urethrocystoscopy should identify a mass or lesion, but cannot provide a
definitive diagnosis (i.e. whether it is a tumor and what kind).
• BRAF mutation testing using urine samples is a non-invasive way to screen for cancers and
should catch up to 50% of prostatic carcinomas and >90% of transitional cell carcinomas (TCC).
• Definitive diagnosis requires cytology or biopsy.
Treatment
• Treatment and prognosis may depend on tumor type and location.
o In some cases, surgical removal may be an option (i.e. penile amputation with
urethrostomy, or excision of vaginal leiomyomas).
▪ In other cases, partial excision may be a component of multimodal therapy
o Radiation may also be an option for treatment or adjunctive treatment in some cases
o Chemotherapy can provide significantly longer median survival times in some patients
(esp. TCC)
o If carcinoma is suspected and the above are not reasonable options for the pet/client,
consider non-selective (piroxicam) or COX-2 selective (i.e. carprofen) NSAIDs.
o If the lesion is obstructive, minimally invasive procedures such as stent placement or
laser ablation may provide some symptomatic relief (which can lead to increased median
survival times).
o In some cases where the patient feels good and the client is able to pursue multi-modal
therapies, there is a much longer survival time now than what we used to see with TCC.
Infection/Inflammation (proliferative urethritis)
Diagnosis
• Very difficult to identify on radiographs or ultrasound.
• Contrast studies will be abnormal, but difficult to tell the difference between this and neoplasia
• Urethrocystoscopy has a somewhat characteristic appearance, but is not definitive
• Biopsy and culture is still required for definitive diagnosis
Treatment
• When infection is present, a long course (weeks-months) of antibiotics may be needed
• If no infection, either steroids or NSAIDs have been used in these patients.
• Some of these patients (anecdotally higher percentage than other mechanical obstructions) may
have bladder atony and require additional treatments for that
o To help prevent or treat this and keep bladder empty, some patients may require a short
term indwelling urinary catheter or placement of a urethral stent

Stricture
Diagnosis
• Very difficult to identify on radiographs or ultrasound.
• Contrast studies and urethrocystoscopy have a characteristic appearance, but can not definitively
distinguish this from neoplasia in all cases.
Treatment
• Most commonly treated with a bouginage or balloon dilation procedure, but this may need to be
repeated if the stricture recurs
o A stent can be placed in cases of repeated recurrence
• If this is a distal lesion, urethrostomy can be considered
A FEW NOTES ABOUT SPECIFIC DIFFERENTIAL DIAGNOSES FOR “FUNCTIONAL”
OBSTRUCTUIONS:
Reflex dyssynergia / Detrusor-urethral dyssynergia / dyssynchrony
Diagnosis
• Imaging tests may be completely normal in these cases.
• If a voluntary voiding contrast study can be accomplished with fluoroscopy, some dynamic
changes may be present to suggest this disorder, but this is very hard to accomplish.
• Definitive diagnosis requires pressure profilometry which is rarely performed in practice.
• Often diagnosis is presumptive based on negative imaging tests, stop/start/spurts pattern of
micturition, and response to treatment
Treatment
• Alpha adrenergic medications (i.e. phenoxybenzamine, prazosin) are the mainstays of therapy for
this.
• In some cases, if the clinical course has been prolonged, bladder atony can occur which may
require additional treatment (bladder emptying, use of a parasympathomimetic like bethanechol)
Urethral spasm
Diagnosis
• Static imaging tests may be completely normal in these cases.
• If a voiding contrast study can be accomplished with fluoroscopy, dynamic changes may be
present to suggest this disorder.
• Definitive diagnosis requires urethral pressure profilometry during the voiding phase which is
rarely performed in practice.
• Often diagnosis is presumptive based on negative imaging tests, hard stop with continued
stangury pattern of micturition, or response to treatment
Treatment
• Anti-spasmodic medications (oxybutynin, tamsulosin) are the primary treatments, but muscle
relaxants and/or paralytics could also be considered.
o Anecdotally, this has a poor prognosis.
• Stenting has been tried when the spasm appears localized on imaging, but anecdotally this does
not seem to provide lasting relief and spasms are commonly reported in new locations beyond the
borders of the stent when patients are re-imaged.
• Urinary diversion (i.e. tube cystostomy) can be considered a last ditch, palliative treatment.

Spinal or local nerve problems
Diagnosis
• Static and dynamic imaging tests are often completely normal in these cases.
• Pressure profilometry can support the diagnosis, but there are no classic patterns and this is rarely
performed in practice.
• Often diagnosis is presumptive based on negative imaging tests, finding of overflow incontinence
concurrent with strangury/dysuria, and other concurrent neurologic abnormalities.
o In cases with evidence of other UNM or LMN spinal problems, advanced imaging can
localize or diagnose the primary lesion
o In cases with evidence suggesting a multi-focal or global peripheral neuropathy,
additional testing for conditions like dysautonomia or myasthenia gravis may be
considered.
Treatment
• This would depend on the suspected underlying lesion/disease.
• May be largely supportive in some cases (frequent expression or emptying of bladder).
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Unbothered by Bugs and Stones…Is it really okay not to treat subclinical
bacteriuria or urolithiasis?
Andrew Specht, DVM, DACVIM (SAIM)
University of Florida
LEARNING OBJECTIVES:
1. After this session, participants will be familiar with some commonly accepted definitions of
“subclinical bacteriuria”.
2. After this session, participants will understand the circumstances in which it may be okay to not use
antibiotics to treat confirmed bacteriuria.
3. After this session, participants will understand the circumstances in which it may be okay to not
intervene to treat confirmed urolithiasis.
4. After this session, participants will be able to recognize some of the most common potential dangers
related to apparently asymptomatic bacteriuria or urolithiasis and how to develop a monitoring strategy
that helps mitigate those risks.

INTRODUCTION:
This is sort of two talks in one (or two bits of additional information that I could not fit into the UTI and
stone management presentations). I have also found that these are situations that a lot of veterinarians,
including myself, struggle a bit with. It is difficult to know that there is, or might be, a problem presents
in your patient and then to make a conscious decision not to treat. Nonetheless, there are some scenarios
in which treatment may be unnecessary or even harmful. There are also scenarios in which practical
considerations like finances or willingness to pursue invasive procedures may guide us towards a nontreatment approach.

SUBCLINICAL BACTERIURIA:
This is not necessarily a “new” concept, but it has been a topic of discussion in recent years and there has
been a significant re-thinking of some clinical practices that were once considered
The term “subclinical bacteriuria” (SB) is now generally accepted to refer to a case in which there is
documentation of bacteria in urine by culture, but no clinical signs or evidence of tissue damage or organ
dysfunction. In general, pyuria is not considered to move from subclinical to clinical bacteriuria, but
structural changes on imaging studies (i.e. bladder wall thickening, pyelectasia) or changes on blood tests
(i.e. significant increase in creatinine or SDMA) would move the case into the category of UTI in terms of
treatment recommendations. Similarly, the type of bacteria, number of bacteria, and pattern of
susceptibility or resistance to antibiotics are not used to classify as subclinical vs UTI, but there are some
circumstances in which these factors (particularly bacterial species) may alter the risk to benefit ratio of
leaving a subclinical bacteriuria untreated.
Most of the recommendations about how to classify this condition in dogs and cats is based on
extrapolation from humans, but that does raise some questions. In particular, while we can usually
recognize clinical signs like pollakiuria, strangury, or vocalization, the most common clinical sign of a
UTI in people is pain and we know that we are not particularly good about recognizing that in dogs.
Therefore, subtle signs such as lethargy or anorexia may have to be considered possible clinical signs in
these cases. Another question is whether cognitive impairment may be a clinical sign of UTI. The

literature in both humans and veterinary species is unclear about this, but at a minimum suggests that
there may be some subset of patients for which there is a connection.
There is a fair amount of evidence that SB is relatively common in our small animal patient population.
This includes ~10% of clinically healthy female dogs (all ages) and potentially higher rates in dogs with
concurrent diseases (i.e. ~15% in dogs with hypercortisolism). In cats, there is a recognized increase in
prevalence in older populations and those with concurrent disease, and overall between 10% to >20% of
these cats may have SB.
In the most recent International Society for Companion Animal Infectious Diseases (ISCAID) guidelines
for the diagnosis and management of bacterial urinary tract infections in dogs and cats1, there are sections
related to SB and the general recommendations can be distilled to:
Diagnostics:
• Only culture if you would treat a positive result – i.e. if there are clinical signs or clinical
abnormalities that might be associated with a UTI
o Do not culture just because of diseases like diabetes, Cushing’s, or CKD
Treatment
• Antibiotic treatment is not recommended, unless:
o There is high risk or evidence of kidney involvement (i.e. any documented AKI)
o It is unclear if clinical signs are related (i.e. anorexia, cognitive dysfunction)
o The patient is unable to display clinical signs of UTI (i.e. neurologic patients)
o There is a known plaque-forming bacteria (Corynebacterium)
o There is a known urease-producing bacteria (i.e. Staph, Proteus..)
o There is a planned urinary tract surgery or intervention (i.e. ectopic ureter laser
ablation)
In addition, there are starting to be some studies to help support these recommendations, though direct
comparisons between treatment and control groups are still limited. In one study following older cats, the
rates of death or euthanasia were not different in cats that had or did not have SB. In another study of
dogs with hypercortisolism, those with SB did receive antibiotics, but had no perceived clinical benefit
and half of them had refractory or persistent E. coli with development of antibiotic resistance.
The potential harm in an approach that limits our diagnostic testing or treatment for SB, is that we may
not be recognizing all clinical signs or consequences of the bacteriuria or that even if there are no current
problems we may be allowing future problems to develop. However, in the absence of clear clinical
benefit to treatment, I support the general guidelines from the ISCAID consensus laid out above,
especially as I think it helps us improve our antibiotic stewardship efforts. Nonetheless, I do think that if
we know bacteria are present, it requires a conversation about our choices with the client and probably a
plan for monitoring.

UROLITHIASIS WITHOUT CLINICAL SIGNS:
Many different techniques for attempting to manage urolithiasis are discussed in another lecture in this
series, but there are sometimes cases when the relative risk to benefit ratio of those options leads us to
choose a more conservative monitoring and risk mitigation strategy instead. There are also cases in
which the costs or practicalities of the procedures are simply beyond the means of the client and/or what
they are willing to consider for the pet. In this section, some of the relative risk to benefit considerations
will be discussed as well as any available evidence to support that consideration.

Some of the simplest generalities of stone management are based on location and clinical signs or
consequences:
• Urethra – prefer to remove whether clinical or not
• Urinary bladder – prefer to remove, but may be okay to leave if no clinical signs and unlikely to
cause obstruction
• Nephroliths (and ureteroliths?) – prefer to leave alone if no clinical signs or consequences (i.e.
not obstructive, infected, painful)
In addition to location and overt clinical signs or consequences, other factors that might influence our
decisions include:
• Costs – Any surgical or minimally invasive intervention is likely to be a significant expense.
Even specific prescription dietary therapy can be expensive, especially as a long-term
management strategy.
• Concurrent disease
o This could certainly influence the risk consideration related to anesthesia – i.e. with heart
disease.
o This could impact decisions about whether certain dietary management strategies are
reasonable to specific patients.
• Uncertainty about clinical signs or consequences
o As discussed for SB, one clinical sign of stones could be pain, which we may not be good
at recognizing in dogs and cats.
o It can be difficult to tell if a ureterolith or nephrolith is obstructive; they are not always
hydronephrotic
o It can be difficult to know if a urolith is the cause or result of a UTI and/or whether the
stone will serve as a nidus for future infection, especially if the stone is in the upper
urinary tract.
• Client tolerance of risk and/or our confidence in the ability of the client to monitor for changes
Unlike SB, leaving stones alone may not mean doing nothing at all. There are some inexpensive and noninvasive recommendations that should probably be made in almost all cases. At a minimum, we should
be trying to figure out a way to encourage water consumption.
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