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Abstract
Objectives  The objective of the study was to compare renal functional biomarkers in cats and in caudal stomatitis 
(CS) and in age-matched control cats.
Methods  A cross-sectional, case-control study was conducted on 44 client-owned cats with CS that were 
prospectively enrolled and evaluated for a Comprehensive Oral Health Assessment and Treatment at one of four 
institutions. Renal function was assessed with measurement of serum creatinine, urea nitrogen, serum symmetric 
dimethylarginine, urinalysis, urine protein:creatinine ratio and urine protein electrophoresis. Affected gingiva was 
biopsied to confirm the diagnosis of stomatitis. Renal biochemical analyses from the experimental group were 
compared with those of 44 age-matched controls without CS enrolled prospectively or retrospectively after presenting 
to the primary institution for routine healthcare. Control cats were included if they were clinically stable, their chronic 
illnesses were well managed and minimal dental disease was present on examination. Renal biomarkers were 
compared between groups using a t-test or the Mann–Whitney U-test. Frequency of azotemia, proteinuria and the 
clinical diagnosis of renal disease were compared using Fisher’s exact test.
Results  Relative to the control group, cats in the CS group had significantly lower serum creatinine (P <0.001) and 
albumin concentrations (P <0.001), urine specific gravity (P = 0.024) and hematocrit (P = 0.003), and higher serum 
phosphorus (P <0.001), potassium (P <0.001) and globulin concentrations (P <0.001), white blood cell count  
(P <0.001) and urine protein:creatinine ratio (P = 0.009). There were no significant differences in serum symmetric 
dimethylarginine or urea nitrogen concentrations. No clinically significant findings were noted on urine protein 
electrophoresis. There were no significant differences in the frequency of azotemia, proteinuria or renal disease 
categories between the two groups.
Conclusions and relevance  The present study does not demonstrate a significant difference in the frequency of 
kidney disease between cats with and without CS. Longitudinal evaluation is warranted to investigate the relationship 
between renal disease and CS.
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Introduction
Feline chronic gingivostomatitis is an inflammatory syn-
drome affecting the oral cavity of cats. This disease is 
also referred to as caudal stomatitis (CS) when occurring 
primarily in the caudal aspect of the oral cavity, along 
with a variety of other interchangeable names.1 This is 
a painful disease process that can be debilitating, affect-
ing 0.7–13.5% of cats worldwide.1 This disease is charac-
terized by severe inflammation of the gingiva, mucosa 
and/or the caudal oral mucosa.2 Various portions of the 
mucosa in the oral cavity can be affected, including the 
palatoglossal folds, pharynx, soft palate, hard palate and 
tongue.1 When alveolar and buccal mucosa are affected, 
the disease is defined as alveolar or rostral stomatitis, 
while caudal stomatitis occurs in the caudal oropharynx 
lateral to the palatoglossal folds.2 Because of the varied 
locations in which this disease can manifest, clinical signs 
are varied and can include decreased appetite, dyspha-
gia, generalized oral discomfort, apparent dental disease 
(with or without tooth resorption), becoming ‘head shy’, 
vomiting and even dysphonia.

The etiology of CS and its varieties remains uncer-
tain but is likely multifactorial. A variety of factors have 
been described, including infectious (particularly feline 
calicivirus, feline immunodeficiency virus, feline herpes-
virus and a generalized overreaction of the immune sys-
tem to anaerobic bacterial species colonizing the teeth), 
immunological (suppression of the immune system due 
to other disease processes or immune complex disease), 
dental disease as a whole, as well as genetic and breed 
predispositions.1

Another disease commonly affecting cats is chronic 
kidney disease (CKD), reported to affect 30–40% of 
domestic cats aged >10 years.3 In dogs and people, there 
have been positive correlations between the development 
of dental disease and bacteremia as well as diseases at 
distant sites (particularly cardiac disease, thromboem-
bolic disease and stroke, atherosclerosis, hepatic disease, 
renal disease and low birth weight).4–12 A study by Pavlica 
et al, performed in 2008, showed a significant correlation 
between chronically infected periodontal lesions and the 
level of morphologic alterations in the internal organs 
of small-breed dogs.13 Infectious and inflammatory dis-
eases, including periodontal disease, resulting in chronic 
low-grade bacteremia have also been associated with 
deposition of immune complexes in the kidneys of dogs, 
causing glomerulonephritis.14

The correlation between renal pathology and periodontal 
disease in dogs suggests that periodontal disease may con-
tribute to the development of chronic disease in general 
as a result of persistent low-grade insults.13 Specifically, 
it has been reported that for each square centimeter of 
periodontal disease in dogs, there is a 1.4-fold greater 
odds of kidney pathology.13 Common mechanisms by 
which dental disease may cause kidney injury include 

production of pro-inflammatory cytokines, endotox-
emia and individual immune responses to bacteria. CS 
is a chronic inflammatory condition that may expose the 
kidneys of affected cats to many of these factors.

Little is known, however, about the systemic implications 
of periodontal disease in domestic cats. One study showed 
a correlation between systemic health indices and the 
severity of periodontitis in cats,15 but no such evaluation 
has yet been performed regarding cats with CS specifically, 
a disease commonly seen in the general practice setting 
and affecting up to 12% of the feline population.16

Although the above-described associations have been 
made between periodontal disease and CKD in cats, to 
the authors’ knowledge, no study has previously sought 
to report the relationship between clinicopathologic evi-
dence of renal disease and feline CS specifically. The aim 
of the present cross-sectional study was to describe renal 
biomarker concentrations and the frequency of evidence 
of renal disease in cats with CS, relative to age-matched 
cats without CS. The authors hypothesized that cats with 
CS would have elevated renal biomarker concentrations 
and a higher frequency of evidence of renal disease com-
pared with the control group.

Materials and methods
Animals
This was a cross-sectional study of client-owned cats.  
A total of 44 cats with clinical signs of CS presented 
to referral practices (the University of Georgia Pet 
Health Center, Washington State College of Veterinary 
Medicine, Atlanta Veterinary Dental Services and the 
University of Florida College of Veterinary Medicine) for 
Comprehensive Oral Health Assessment and Treatment 
(COHAT) procedures were prospectively enrolled. At 
the time of the COHAT procedure, comprehensive pre- 
anesthetic laboratory work was performed (complete blood 
count [CBC], biochemistry panel, serum thyroxine concen-
tration [total T4], urinalysis and urine protein:creatinine 
ratio [UPC]). To investigate for evidence of glomerular 
disease, urine protein electrophoresis was performed in 
a subset of cats with CS if the level of protein in the urine 
exceeded IDEXX laboratory’s threshold for urine protein.

An age-matched control group was selected from cats 
presenting to the primary institution, the University of 
Georgia Community Practice Clinic, for wellness visits. 
Data from control cats were collected prospectively (n = 20) 
or retrospectively (n = 24) through review of medical 
records of cats presented for wellness examination in the 
preceding 5 years.

Comprehensive laboratory work, including CBC, 
biochemistry panel, total T4 if aged >7 years, urinaly-
sis and UPC, was performed on each potential control 
cat enrolled prospectively. Available demographic and 
clinicopathologic data were collected from the medical 
records of cats enrolled retrospectively.
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Inclusion criteria
In the experimental group, cats with CS were included if 
the diagnosis was histologically confirmed via a gingival 
biopsy sample taken during the COHAT procedure.

In the control group, control cats were considered age-
matched if the difference in age was ⩽1 year (using the 
CS cat as reference). Cats were included if they were sys-
temically clinically stable on physical examination with 
little to no dental disease noted on thorough oral exam-
ination. Any previously diagnosed chronic conditions 
must have been stable with current medical therapy. Cats 
with hyperthyroidism were excluded, given the effect of 
this condition on glomerular filtration rate (GFR). Control 
cats with data collected retrospectively were included if 
at least all of the following were known: serum creatinine; 
urea nitrogen (SUN); and urine specific gravity (USG).

Clinicopathologic analyses
Renal function was assessed with serum creatinine, SUN, 
symmetric dimethylarginine (SDMA) concentration, USG 
and, when available, UPC. Clinicopathologic analyses 
were performed by IDEXX Laboratories or the University 
of Georgia Clinical Pathology Laboratory. Urine electro-
phoresis was performed by IDEXX Laboratories.

Categorization of renal function
Cats were sorted into categories based on the presence 
and presumed cause of azotemia, presence and mag-
nitude of proteinuria, and clinicopathologic evidence  
of renal disease. Regarding azotemia, cats were catego-
rized as non-azotemic (serum creatinine concentration 
<1.6 mg/dl, SDMA ⩽14 μg/dl and SUN below the labo-
ratory’s upper end of the reference interval [RI]) or hav-
ing prerenal azotemia (serum creatinine concentration 
⩾1.6 mg/dl, SDMA >14 μg/dl, SUN above the upper end 
of the laboratory’s RI or a combination of these, with a 
concurrent USG ⩾1.035) or renal azotemia (serum creati-
nine concentration ⩾1.6 mg/dl, SDMA >14 μg/dl, SUN 
above the upper end of the laboratory’s RI or a combina-
tion of these, with a concurrent USG <1.035). Proteinuria 
was categorized as non-proteinuria (UPC <0.2), border-
line proteinuria (UPC 0.2–0.4) or proteinuria (UPC >0.4), 
according to the parameters set forth by the International 
Renal Interest Society (IRIS).17

Cats were also further sorted into three categories 
according to the presence or absence of evidence sug-
gesting a diagnosis of kidney disease: ‘no kidney disease 
detectable’; ‘kidney disease not confirmed or ruled out’; 
and ‘kidney disease’. Cats were categorized as having 
‘no detectable kidney disease’ if they were non-azotemic 
(as defined above) and all available clinicopathologic 
parameters reflective of renal function were normal. Cats 
were classified as ‘kidney disease not confirmed or ruled 
out’ if they were non-azotemic but had USG <1.035, UPC 
⩾0.2 or both. Because a subset of cats with documented 

kidney disease maintains urinary concentrating  
ability,18–21 cats with prerenal azotemia were also included 
in the ‘kidney disease not confirmed or ruled out’ cate-
gory. Cats were assigned to the ‘kidney disease’ category 
if they had renal azotemia, as defined above. Given that 
samples were collected only at a single time point, the 
chronicity and persistence of azotemia, proteinuria or 
kidney disease could not be determined.

Histopathologic analysis
Gingival tissues were biopsied at the time of the COHAT 
procedure for the experimental group and evaluated by 
each institution’s pathology service to definitively diag-
nose CS as the cause of gingival inflammation.

Statistics
The distribution of data for continuous variables was 
assessed for normality by visual examination of histo-
grams and the Shapiro–Wilk test. Normally distributed 
data are presented as mean ± SD and compared between 
groups using the two-sample, unequal variance t-test. 
Non-normally distributed data are presented as median 
(range) and compared between groups using the Mann–
Whitney U-test. Clinicopathologic variables compared 
between groups included hematocrit, white blood cell 
count, serum albumin, globulins, creatinine, SUN, potas-
sium, phosphorus and SDMA concentrations, USG and 
UPC. For statistical analyses, USG values reported as 
>1.050 or >1.060, and UPC values reported as <0.03 
were assigned a value of 1.051 or 1.061, and 0.029, respec-
tively. Categorical data, such as azotemia, proteinuria and 
evidence of renal disease category, were compared using 
Fisher’s exact test.

Results
The 44 cats included in the CS group were all confirmed 
to have CS via histopathologic diagnosis. In all cases, 
inflammation was characterized as severe lympho-
plasmacytic, chronic gingivitis, which is the hallmark 
of stomatitis in cats.2 Most cases also showed varying 
levels of neutrophilic inflammation containing superficial 
mixed populations of bacteria.

Of the 44 cases with CS, 29 (65.9%) cats were male 
(all castrated) and 15 (34.1%) were female (all spayed). 
The median age at presentation was 4 years (mean age 
5.5 years; age range 1–16 years). Of the 44 control cats, 
28 (63.4%) were male (all castrated) and 16 (36.4%) were 
female (all spayed). The median age at presentation was 
5 years (mean age 6.2 years; age range 1.2–16.5 years).

Clinicopathologic data
Serum biochemical analyses, including SUN and creati-
nine concentrations, were available for all cats. Serum 
SDMA concentrations were measured for all cats in the 
CS group and 24/44 control cats.
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Two cats in the CS group and one prospectively 
enrolled cat in the control group did not produce a urine 
sample during their study visit and, therefore, did not 
have a urinalysis or UPC performed. In total, 15 CS and 
21 control group cats did not have a UPC performed. Of 
these, seven CS and three control cats had negative pro-
tein on the urine dipstick.

Relative to the control group, cats in the CS group had 
significantly lower median serum creatinine (P = 0.001) 
and albumin (P <0.001) concentrations, USG (P = 0.024) 
and hematocrit (P = 0.003), and higher serum phosphorus 

Figure 1  Box plot of (a) serum creatinine, (b) symmetric dimethylarginine (SDMA), (c) urea nitrogen, (d) phosphorus,  
(e) potassium, (f) albumin and (g) globulin concentrations, (h) hematocrit, (i) white blood cell count, (j) urine specific gravity 
and (k) urine protein:creatinine ratio in cats with caudal stomatitis (n = 44) and in age-matched cats without stomatitis (controls; 
n = 44). The number of cats for which data are available is noted on the x-axis. Boxes represent the interquartile range, and 
the horizontal bar within each box represents the median. Upper and lower bars and outliers (closed circles) are plotted using 
Tukey’s method. **P <0.01; ***P <0.001; ****P <0.0001

(P <0.001), potassium (P <0.001) and globulin (P <0.001) 
concentrations, white blood cell count (P <0.001) and UPC 
(P = 0.009) (Figure 1). There were no significant differences 
in median concentrations of serum SDMA or SUN.

Urine protein electrophoresis was performed in 30/44 
(68.2%) cats in the CS group and none of the control 
group. Of these 30 cats, 16 had a UPC ⩾0.2. In the cats 
in which protein electrophoresis was performed, there 
were no clinically significant findings, and, for financial 
reasons, routine submission of urine protein electropho-
resis was not continued.
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Categorization of renal function
There were no significant differences in the frequency 
of azotemia, proteinuria and evidence of renal disease 
between cats with CS and age-matched control cats 
(Table 1). Most cats in both groups were non-azotemic. 
For the azotemic cats, elevation in a single biomarker of 
GFR was most common, with only one cat in each group 
showing concurrent serum creatinine and SDMA concen-
trations >1.6 mg/dl and 14 μg/dl, respectively (Table 2). A 
majority of cats in either group were assigned to the ‘kidney 
disease not confirmed or ruled out’ category, many of 
which showed prerenal azotemia, borderline proteinuria 
or both (Table 3).

Discussion
The aim of the present study was to evaluate whether 
the frequency of detectable renal disease was higher in 
cats with CS than in those without. The hypothesis stated 
that cats with CS would have elevated renal biomarker 
concentrations and a higher frequency of evidence of 
renal insufficiency compared with the control group. The 

authors were unable to document a difference in evidence 
of renal disease between these two groups, and therefore 
failed to accept this hypothesis.

Contrary to our hypothesis, the median serum creati-
nine concentration was significantly higher in the control 
group relative to the CS group. Although the exact reasons 
for this difference cannot be known, the authors offer 
several possible explanations for this finding. Although the 
frequency of prerenal azotemia was not different between 
groups, it is possible that subclinical dehydration contrib-
uted to the increase in serum creatinine concentration in 
the control group, as median hematocrit and serum albu-
min concentration were also found to be higher in this 
group. Given that cats with CS are more likely to be eating 
moist/canned cat food or broths due to oral pain, it stands 
to reason that they would have an increased water intake 
and, therefore, less pronounced pre-renal factors affecting 
GFR. Cats in the control group also likely had higher mus-
cle mass due to a more consistent diet and lack of chronic 
illnesses affecting their ability to eat, resulting in a higher 
creatinine concentration.22 Along these same lines, cats 

Table 1  Frequency of azotemia, proteinuria and evidence of renal disease in cats with CS (n = 44) and age-matched 
cats without stomatitis (control group; n = 44)

Control group CS group P value

Azotemia Non-azotemic 25 (56.8) 25 (56.8) 0.76
Prerenal 14 (31.8) 11 (25.0)
Renal 5 (11.4) 7 (15.9)
Azotemic but no USG performed 0 (0) 1 (2.3)

Proteinuria Non-proteinuric 11 (25.0) 7 (15.9) 0.17
Borderline proteinuric 11 (25.0) 18 (40.9)
Proteinuric 1 (2.3) 4 (9.1)
UPC not performed 21 (47.7) 15 (34.1)

Kidney disease No kidney disease detectable 16 (36.4) 9 (20.5) 0.26
Kidney disease not confirmed or ruled out 23 (52.3) 28 (63.6)
Kidney disease 5 (11.4) 7 (15.9)

Data are n (%) unless otherwise indicated
CS = caudal stomatitis; UPC = urine protein:creatinine ratio; USG = urine specific gravity

Table 2  Information used to assign cats with CS and age-matched cats without CS to azotemia categories

Group Biomarker elevated Azotemia category

Prerenal (USG ⩾1.035) Renal (USG <1.035) Azotemic but no USG performed

Control Creatinine alone (n) 13 3 0
Creatinine and SDMA (n) 1 0 0
SDMA alone (n) 0 2 0

Stomatitis Creatinine alone (n) 4 1 0
Creatinine and SDMA (n) 0 1 0
SDMA alone (n) 6 5 1
SUN alone (n) 1 0 0

CS = caudal stomatitis; SDMA = symmetric dimethylarginine; SUN = serum urea nitrogen; USG = urine specific gravity
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with CS may have been consuming fewer calories due to 
oral pain, causing muscle wasting secondary to this dis-
ease. Although SDMA was not consistently evaluated in 
all control cats, there was no difference in median SDMA 
concentration between the groups, suggesting that muscle 
mass might have indeed been a factor in the serum creati-
nine results observed.23,24 Nonetheless, the cats’ muscle 
condition scores and hydration status were not consist-
ently recorded during their examinations, and clinical 
evaluation of dehydration is subjective and insensitive, 
so neither explanation can be further assessed.

In addition to potential changes in hydration sta-
tus, the lower albumin in the CS group may also reflect 
changes related to inflammation as a negative acute 
phase protein.25 Cats in the CS group had a significantly 
higher mean concentration of serum globulins. Elevated 
globulin concentration is a hallmark of inflammation in 
nearly all veterinary species and has been previously 
associated with chronic inflammatory conditions, includ-
ing CS.26 The CS group also was noted to have a higher 
white blood cell count than the control group, further 
suggesting a systemic inflammatory immune response. 
Similarly, cats with CS might have a lower hematocrit due 
to chronic inflammatory disease.27

Serum phosphorus and potassium concentrations in 
the CS cats were significantly higher when compared 
with control cats, although it should be noted that most of 
these values were still within the normal reference range. 
There were two cats in the CS group with elevated phos-
phorus levels (8.4 and 7.6 mg/dl; IDEXX RI 2.9–6.3 mg/
dl) and three cats in the CS group with elevated potassium 
levels (7.4, 5.9 and 6.8 mmol/l; IDEXX RI 3.7–5.2 mmol/l), 
which were not associated with azotemia in these cats.

Overall, there was no difference in the frequency of 
proteinuria between the CS and control groups. However, 
borderline proteinuria was a frequent reason for cats to 
be classified as ‘kidney disease not confirmed or ruled 
out’. Despite the lack of difference regarding proteinu-
ria categories between groups, the median UPC was 
significantly higher in the CS group. Although systemic 
inflammation and, specifically, periodontitis may cause 
glomerulonephritis,28 urine protein electrophoresis was 
normal in all cats for which it was evaluated, 14 of which 
were non-proteinuric.

Cats in the present study were assigned to categories 
to describe their overall level of renal dysfunction, and the 
frequency of renal disease was similar between cats with 
and without CS. Prior research has shown an increased 
prevalence of kidney dysfunction in other species with 
dental disease overall.13 The evaluation of chronicity, and 
therefore a diagnosis of CKD, requires documentation of 
renal azotemia across multiple time points or renal imaging 
or histopathology documenting chronic changes. Because 
the present study compared only one time point between 
the two groups, and imaging studies were not performed, 
persistence and chronicity could not be evaluated, which 
is a main limitation of the present study. Although not 
statistically significant, a numerically higher number of 
cats in the CS group were assigned a diagnosis of ‘kidney 
disease’ or ‘kidney disease not confirmed or ruled out’ 
or were ‘borderline proteinuric’. Because of the cross-
sectional design of the present study and the limited infor-
mation available for some cats, it cannot be determined 
how many cats in the ‘kidney disease not confirmed or 
ruled out’ category might have had normal kidney func-
tion had they undergone repeated and more complete clin-
icopathologic testing. For example, USG <1.035 might be a 
normal finding in a euhydrated cat, borderline proteinuria 
might be transient, and mild elevation in serum markers 
of GFR with concurrent concentrated urine is often due to 
true prerenal azotemia versus renal disease with retained 
concentrating ability. On the other hand, it is possible that 
if tracked over time, cats with ‘kidney disease not con-
firmed or ruled out’ or those that were ‘borderline pro-
teinuric’ would have been shown to have or develop CKD. 
Although the present study did not show a significantly 
higher frequency of renal insufficiency and CS, it may lay 
the groundwork for future research on this and broader 
subjects.

Table 3  Information used to assign cats with CS and  
age-matched cats without CS to the ‘kidney disease  
not confirmed or ruled out’ category

Group Clinicopathologic data n

Control Prerenal creatinine elevation 11
Prerenal creatinine and SDMA elevation 1
Prerenal creatinine elevation and 
borderline proteinuria

1

Prerenal creatinine elevation and 
proteinuria

1

Borderline proteinuria 7
Borderline proteinuria and USG <1.035 1
USG <1.035 1
Total 23

Stomatitis Prerenal creatinine elevation 3
Prerenal SDMA elevation 3
Prerenal SUN elevation 1
SDMA elevation (no USG performed) 1
Prerenal creatinine elevation and 
borderline proteinuria

1

Prerenal SDMA elevation and borderline 
proteinuria

3

Borderline proteinuria 11
Borderline proteinuria and USG <1.035 1
Proteinuria 1
USG <1.035 3
Total 28

CS = caudal stomatitis; SDMA = symmetric dimethylarginine; 
SUN = serum urea nitrogen; UPC = urine protein:creatinine ratio; 
USG = urine specific gravity
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There are several limitations to this study. As men-
tioned above, this was a cross-sectional study, and the 
diagnosis of CKD could not be established. In addition, 
the kidney disease and azotemia categories were largely 
based on criteria for the staging of CKD set forth by 
IRIS,17 which are intended to be applied to cats for which 
a diagnosis of CKD has been established. Based on the 
IRIS staging scheme, a serum creatinine concentration 
of 1.6 mg/dl was used to define azotemia. This value 
is within the RI of several laboratories, including those 
used in the present study, and might have promoted a 
larger number of cats to be assigned to an azotemic cat-
egory. CS is a disease affecting cats of all ages,1 although 
our particular experimental group is skewed toward 
younger cats, with 34 of the 44 cats aged <10 years. As 
such, the prevalence of renal disease may have been low 
at that life stage and might increase more rapidly over 
time in that group. Also, as cases were recruited at dif-
ferent institutions and a subset of controls was enrolled 
retrospectively, a few clinicopathologic data points were 
occasionally missing. For example, a CBC and SDMA 
was not performed in all control cats. Further, a sample 
size of 44 cats in each group may not provide enough 
power to detect significant differences in the frequency 
of azotemia, renal disease or proteinuria categories, when 
those are overall modest.

CKD remains the most commonly diagnosed meta-
bolic disease of domesticated cats, with estimates of over-
all prevalence in the range of 1–3%29 to 50%.30 There are 
many studies completed and ongoing evaluating possible 
risk factors for the development of CKD in the domestic 
cat population. Several associations have been identified 
for the development of CKD in domestic cats (lower body 
weight, lower frequency of veterinary visits, history of 
moderate to severe periodontal disease, previous diag-
nosis of hypertension, cystitis, living anywhere in the 
contiguous USA except the northeast, higher frequency 
of vaccination), but very few of these parameters have 
demonstrated causality over time, and exploration into 
the pathophysiological mechanism of renal injury for 
these parameters is ongoing.29,31,32 Therefore, it would be 
of interest in future research to re-evaluate renal biomark-
ers in cats with CS and other types of dental disease in a 
longitudinal manner. The goal of this type of study would 
be to determine whether cats with untreated periodontal 
disease are more prone to the development of CKD later 
in life, or whether they develop this condition earlier than 
cats with either no dental disease or with dental disease 
which is well managed/routinely addressed. Within this 
study model, the question of whether certain types of 
dental disease (ie, periodontitis, tooth resorption, CS) are 
more likely to lead to renal damage than others could 
be investigated. This research would not only provide 
more information as to the possible causation of CKD 
but would also arm veterinarians with evidence to keep 

their clients more informed and feline patients healthier 
for longer periods of their life.

Conclusions
Although several significant differences were noted 
between the groups for the aforementioned parameters, 
the present study does not demonstrate a significant dif-
ference in the frequency of kidney disease between cats 
with and without CS. Given the limitations discussed 
above, prospective, longitudinal research is needed to 
determine whether cats with CS and other dental diseases 
are at higher risk of developing renal damage later in life.
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