
IRIS EPIDEMIOLOGICAL PROJECT 

 
DESCRIPTIVE ANALYSIS OF POPULATION CHARACTERISTICS OF DOGS AND CATS  

WITH SUSPECTED CHRONIC RENAL INSUFFICIENCY 

 

Introduction: 
This study was organised as a pilot project to look at the feasibility of gathering data from across the world from dogs 

and cats presenting to veterinarians in practice where the suspected diagnosis was that of chronic renal failure.  A 

request was made through Novartis Animal Health Field representatives for practitioners to submit cases to the database 

using the on-line facility created for the Interational Renal Interest Society (IRIS).  This facility allowed entry of all the 

data that would be necessary for classification of the case according to the IRIS algorithm.  This also permitted cases to 

be staged according to the IRIS algorithm allowing an initial examination of the value of this diagnostic classification to 

practitioners and allowing us to see what patterns emerged within the two species. 

 

1. GENERAL DESCRIPTION OF THE POPULATION BY COUNTRY  

 

Information was received 921 cats and dogs suffering from suspected chronic renal insufficiency. 79% of the cases 

were from England, while the remaining 21% were from Canada and various countries in Europe. Table 1.1 lists the 

countries that contributed information.  

 

Table 1.1: Countries that contributed information about cats and dogs with chronic renal insufficiency 

 
Contributing 

Country 
Frequency Percentage of 

total  
Canada 5 0.5 
England 728 79.0 
France 33 3.6 
Germany 8 0.9 
Italy 5 0.5 
Netherlands 1 0.1 
Spain 141 15.3 
Total 921 100.0 

 
Of the 921 animals, 789 were cats (85.7%) and 132 were dogs (14.3%). However, there was a difference in the 

distribution of cats and dogs between the different countries (Figure 1.1). In Spain, the animals presenting with 

suspected renal insufficiency were predominantly dogs (71.6%), whereas in England the vast majority were cats 

(98.9%). France contributed relatively equal numbers of cats and dogs. Due to the small number of cases contributed by 

the remaining countries, they were grouped together as ‘Other’.  
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Figure 1.1: Proportion of cats and dogs presenting with suspected renal insufficiency in various countries 
 

Suspected renal insufficiency cases were evenly distributed between male and female cats in England (49.9% and 

50.1% respectively), but for cats in the remaining countries the disease was predominantly male-related (Figure 1.2a). 

However, circumstances differed slightly for dogs (Figure 1.2b). In Spain and France, over 60% of the animals that 

presented with suspected renal insufficiency were male, yet in England there was an equal number of male and female 

dogs, while in ‘Other’ countries the dogs were primarily female. 
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Figure 1.2: Proportion of male and female (a) cats and (b) dogs presenting with suspected renal insufficiency in various 

countries 

 

More than 65% of the cats suffering from suspected renal insufficiency in Spain, France and England were neutered, yet 

of the 12 cats from the ‘Other’ countries, only one was neutered leaving the majority intact (Figure 1.3a). Dogs however 

displayed a different picture as over 60% of those presenting with renal insufficiency in Spain and France remained 

intact, yet all English dogs were neutered. ‘Other’ countries also had primarily neutered animals (71.4%) (Figure 1.3b).  
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Figure 1.3: Proportion of neutered and intact (a) cats and (b) dogs presenting with suspected renal insufficiency in 

various countries 

 

In all participating countries, over 64% of the suspected renal insufficiency cases occurred in cats older than six years 

(Figure 1.4a). The situation however, was slightly different among the canine population - over 68% of the dogs from 

France, England and ‘Other’ countries presenting with suspected renal insufficiency were over the age of six. However, 

in Spain only 43.2% of the dogs were over the age of six. 
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Figure 1.4: Proportion of (a) cats and (b) dogs younger or older than six years presenting with suspected renal 

insufficiency in various countries 

 



2. DESCRIPTIVE ANALYSIS OF A CAT POPULATION PRESENTING WITH SUSPECTED 

CHRONIC RENAL INSUFFICIENCY 

 

2.1        Gender, Age and Neutering 

As a group the feline population was evenly divided between genders (51.3% males and 48.7% females). The majority 

of cats were neutered (91.2%) and only 8.8% remained intact. Only 11.7% of cats were six years or younger, while the 

majority (88.3%) were older than six.  

 

When sub-divided according to gender, male and female cats both displayed a predominance of neutered animals and 

only a small proportion of intact cases (Table 2.1). 

 

Table 2.1:  Proportion of neutered and intact animals among male and female cats 
 

 Male (n=380) Female (n=400) 
Neutered 88.5% 93.9% 
Intact 11.5% 6.1% 

 

The majority of both male and female cats were older than six years (85.2% and 91.5% respectively) (Table 2.2). 
 
Table 2.2: Proportion of male and female cats younger or older than six years 
 

 Male (n=371) Female (n=355) 
< 6 years 14.8% 8.5% 
> 6 years 85.2% 91.5% 

 

There was a difference in the number of neutered and intact cats between the two age groups as more than 92% of the 

neutered cats were over the age of six, whereas intact cats were more evenly distributed between the two age groups 

(Table 2.3). 

 

Table 2.3: Proportion of neutered and intact cats younger or older than six years 
 

 Neutered (n=662) Intact (n=61) 
< 6 years 7.6% 54.1% 
> 6 years 92.4% 45.9% 

 

Median age of the cat population was 13.00 years (interquartile range 10-15). There was hardly any difference in the 

median age of male (13 years) and female (13.1 years) cats (interquartile ranges 9.1-15 and 10.1-16 respectively), 

although median age of neutered cats was almost two and a half times that of intact cats (13.0 and 5.5 years 

respectively; interquartile ranges 11-15.1 and 1.1-12 respectively). Median age of cats in the six-years-or-younger age-

group was 3.5 years while those in the over-six-years age-group had a median age of 13.6 years (interquartile ranges 

1.5-5.6 and 11-16 respectively).  

 

2.2 Breeds 

Suspected renal insufficiency among cats did not appear to be restricted to any one breed, although some were more 

frequently represented than others. Those breeds that had 12 or more cases are listed in Table 2.4. 

 

 

 



Table 2.4: Most frequently occurring cat breeds presenting with suspected renal insufficiency 
 

Breed Number of cats 
Domestic short hair 594 

Domestic long hair 80 

Persian 20 

Siamese 21 

European 18 

Burmese 12 

 

 

2.3 Historical and Clinical Examination Findings 

The most common signs occurring in the history of cats suspected of having renal insufficiency were 

polyuria/polydipsia (40.3%), weight loss (40.1%), a decreased appetite (22.8%), vomiting (22.4%), and lethargy (12%) 

(Figure 2.1). 
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Figure 2.1: Proportion of various signs in the history of cats presenting with suspected chronic renal insufficiency 

 

When considering the history of the animal, male cats displayed a higher prevalence than female cats for each sign 

except for a decrease in sociability and therapy affect. The two most common historical findings among both male and 

female cats were polyuria/polydipsia (44.9% and 35.9% respectively) and weight loss (43.7% and 35.9%% 

respectively), with the third most common being a decreased appetite for males (25.6%) and vomiting for females 

(22.4%) (Figure 2.2). 
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Figure 2.2: Proportion of various signs in the history of male and female cats presenting with suspected chronic renal 

insufficiency 

 

The history of intact cats showed a higher prevalence of each sign than neutered cats except for ployuria/polydipsia and 

weight loss. The two most common signs for both intact and neutered cats were polyuria/polydipsia (37.7% and 41.1% 

respectively) and weight loss (37.7% and 40.1% respectively) with the third most common for intact cats being 

decreased appetite (34.8%) and vomiting for neutered cats (22.1%) (Figure 2.3)  
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Figure 2.3: Proportion of various signs in the history of neutered and intact cats presenting with suspected chronic renal 

insufficiency 

 

The history of older animals showed a higher prevalence of all signs except for decreased appetite, coat change, 

exercise intolerance and therapy effect (Figure 2.4). The most common signs for older cats were polyuria/polydipsia 

(43.7%), weight loss (42%), and vomiting (23.7%). For young cats (six years or less) the most common signs were 

decreased appetite (29.4%) polyuria/polydipsia (23.5%), and weight loss (22.4%). 
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Figure 2.4: Proportion of various signs in the history of cats younger or older than six years presenting with suspected 

chronic renal insufficiency 

 

The most common signs recorded during the clinical examination of cats presenting with suspected renal insufficiency 

were dental problems (34.5%), abnormal renal palpation (18.4%), a decrease in weight (17%), an abnormal coat 

(16.6%) and dehydration (10.9%) (Figure 2.5). 
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Figure 2.5: Proportion of cats exhibiting various signs during their clinical examination 

 

During the clinical examination male cats displayed a higher prevalence than female cats for each sign except oedema. 

The three most common signs encountered in the clinical examination of male cats were dental problems (36%), an 

abnormal coat (19.4%) and an abnormal renal palpation (18.4%). The three most common signs for females were dental 

problems (33%), abnormal renal palpation (18.6%) and weightloss (17%). (Figure 2.6). 
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Figure 2.6: Proportion of male and female cats presenting with suspected chronic renal insufficiency exhibiting various 

signs in their clinical examination  

 

During the clinical examination the three most common signs displayed by intact cats were pale mucous membranes 

(27.5%), dehydration (27.5%), and occular changes (23.2%). The three most common signs displayed by neutered cats 

were dental problems (36.2%), abnormal renal palpation (19.4%) and weightloss (17.7%) (Figure 2.7).  
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Figure 2.7: Proportion of neutered and intact cats presenting with suspected chronic renal insufficiency exhibiting 

various signs in their clinical examination 

 

The most common signs in cats six years or younger were abnormal renal palpation (16.5%), dental problems (16.5%) 

and pale mucous membranes (14.1)%. The most common signs in older cats were dental problems (36.8%), abnormal 

renal palpation (18.1%) and weight loss (17.5%) (Figure 2.8). 
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Figure 2.8: Proportion of cats younger or older than six years presenting with suspected chronic renal insufficiency 

exhibiting various signs in their clinical examination 

 

2.4 Blood and Urine Variables 

Median plasma and urinary variables of the cats presenting with suspected chronic renal insufficiency are listed in Table 

2.5.  Seventy-two percent of cats had a urine sample available for analysis 

 
Table 2.5: Median plasma and urinary variables of cats presenting with suspected chronic renal insufficiency 

 

 
 Median Interquartile range Number of cats 
Plasma bicarbonate (mmol/l) 19.00 17 - 21 123 

Plasma potassium (mmol/l) 4.14 3.8 - 4.5 738 

Plasma phosphorus (mmol/l) 1.67 1.3 - 2.3 744 

Plasma creatinine (umol/l) 

Urine specific gravity (mm Hg) 

Urine protein:creatinine ratio 

178.00 

1.022 

0.311 

125 - 280.5 

1.016 – 1.035 

0.158 – 0.785 

789 

570 

61 

 
 
 

 

 

 

 

 

 

Blood pressure readings were divided into categories and the number of cats in each group is presented in Table 2.6. 

Only 17% of cats had blood pressure data available, 47.8% of these were either borderline hypertensive or hypertensive 

according to the IRIS classification. 

  

Table 2.6:  Blood pressure readings of cats presenting with suspected chronic renal insufficiency 

 

Blood pressure Frequency (n=134) 
< 150 mmHg 52.2% 

150-179 mmHg 26.2% 

> 179 mmHg 21.6% 

 



Dividing the feline population according to severity of renal failure (stages one to four) based on plasma creatinine 

values, revealed that 70.5% of the cats were classified as either stage 1 or stage 2 (Table 2.7).  

 

Table 2.7: Number of cats in stages one to four of renal failure based on plasma creatinine values 

 

Stage of renal failure Frequency (n=786) 
Stage 1   (<140umol/l) 33.3% 

Stage 2   (140 – 249.9umol/l) 37.2% 

Stage 3   (250 – 439.9umol/l) 15.4% 

Stage 4   (>440umol/l) 14.1% 

 

Table 2.8: Median plasma and urinary variables (with interquartile range) of cats with suspected renal insufficiency 

divided according to stage of renal failure (stage one to four) 

 

 Stage 1 Stage 2 Stage 3 Stage 4 
Plasma bicarbonate (mmol/l) 19.0  

(16.8-20.5) 

19.0  

(17.3-21.0) 

22.0 

(17.3-24.0) 

18.0  

(15.0-20.0) 

Plasma potassium (mmol/l) 4.08 

(3.8-4.4) 

4.13  

(3.8-4.5) 

4.22 

(3.7-4.6) 

4.26 

(3.7-5.0) 

Plasma phosphorus (mmol/l) 1.56 

(1.3-1.9) 

1.50  

(1.2-1.9) 

1.96  

(1.5-2.8) 

3.51 

(2.3-5.5) 

Plasma creatinine (umol/l) 107.0  

(88.4-124.9) 

182.25  

(160.6-210) 

306.40  

(276.8-348.5) 

752.9 

 (539.2-1202) 

Urine specific gravity (mm Hg) 1.037 

(1.028-1.050) 

1.022 

(1.017-1.032) 

1.016 

(1.012-1.021) 

1.014 

(1.010-1.018) 

Urine protein:creatinine ratio 0.258 

(0.137-0.49) 

0.243 

(0.128-0.379) 

0.352 

(0.131-1.044) 

0.891 

(0.50-1.70) 

 

As might be predicted, plasma phosphate concentration tended to be higher in the stage 3 and 4 categories. Urine was 

more dilute the higher the stage and urine protein to creatinine ratio tended to be higher in the stage 3 and 4 categories.   

The number of proteinuric and hypertensive animals in each stage can be derived from the flow charts presented in the 

appendix Figures 1, 3 and 5. 

 

Table 2.9: Results of urinary protein dipstick and urinary sediment examination of cats presenting with suspected renal 
insufficiency 
 
Urinary protein dipstick evaluation (n=489) 
Negative 7.2% 

+1 or less 71.4% 

More than 1+ 21.4% 

Urinary sediment (n= 458) 
Abnormal 15.9% 

Normal and/or hyaline casts 84.1% 

 



3 DESCRIPTIVE ANALYSIS OF A DOG POPULATION PRESENTING WITH CHRONIC RENAL 

INSUFFICIENCY 

 

3.1 Gender, Age and Neutering 

As a group the canine population was relatively evenly divided between genders, with 59.1% males and 40.9% females. 

Only 43.1% of the dogs were neutered, leaving 56.9% intact. 49.2% were six years or younger, while 50.8% were over 

the age of six. 

 

The number of intact and neutered female dogs was relatively even (45.3% and 54.7% respectively). However, 65.9% 

of male dogs remained intact (Table 3.1). 

 

Table 3.1:  Proportion of neutered and intact animals among male and female dogs 

 

 Male (n=77) Female (n=53) 
Neutered 35.1% 54.7% 
Intact 65.9% 45.3% 

 

Of those animals over six years, 57.1% were male and only 41.7% were female. However, those animals six years or 

younger were predominantly female (Table 3.2). 

 

Table 3.2: Proportion of male and female dogs younger or older than six years 

 

 Male (n=70) Female (n=48) 
< 6 years 42.9% 58.3% 
> 6 years 57.1% 41.7% 

 

Both neutered and intact dogs were equally divided between the two age groups (Table 2.3). 

 

Table 3.3: Proportion of neutered and intact dogs younger or older than six years 

 

 Neutered (n=48) Intact (n=70) 
< 6 years 50% 48.6% 
> 6 years 50% 51.4% 

 

Median age of dogs presenting with suspected renal insufficiency was 7.0 years (interquartile range 4.7-9.4). Further 

investigation revealed that when grouped according to breed size (n=34 small, 61 medium and 31 large), there was a 

difference between the median age of small and medium dogs (8.3 versus 5.7 years; interquartile ranges 5.8-11.6 and 

4.3-9.1 respectively), and between small and large dogs (8.2 versus 7.1 years, interquartile ranges 5.8-11.6 and 5.1-9 

respectively). 

 

The median age of female dogs (5.7 years) was different to that of male dogs (7.3 years) (interquartile ranges 4.1-9.6 

and 5.1-9.4 respectively), although there was very little difference between the mean age of intact and neutered dogs  

(7.1 and 6.6 years respectively; interquartile ranges 4.3-11.3 and 3.3-8.8 respectively). Median age of dogs in the six-

years-or-younger age-group was 4.7 years (interquartile range 3.3-5.5) while those in the over-six-years age-group had 

a median age of 9.3 years (interquartile range 7.9-12). 

 



3.2 Breeds 

Suspected renal insufficiency did not appear to be restricted to any one breed, although some were more frequently 

represented than others. Those breeds that had 5 or more cases are listed in Table 3.4 

 

Table 3.4: Most frequently occurring dog breeds with suspected chronic renal insufficiency 

 

Breed Number of dogs 
Mongrel 33 

German shepherd 13 

Boxer 13 

Cocker spaniel 8 

Labrador 5 

Poodle 5 

 

 

3.3 History and Clinical Examination Symptoms  

The most common signs occurring in the history of dogs presenting with suspected renal insufficiency were a decreased 

appetite (83.3%), weight loss (69%), lethargy (62.1%), polyuria/polydypsia (58.3%) and vomiting (56.1%) (Figure 3.1). 
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Figure 3.1: Proportion of dogs presenting with suspected chronic renal insufficiency exhibiting various signs in their 

history 

 

When considering the history of the animal, male dogs displayed a higher prevalence than female dogs for most signs 

under consideration except for coat change, exercise intolerance, decreased sociability, therapy affect and blindness.  

(Figure 3.2). The three most common historical signs among both male and female dogs were a decreased appetite 

(85.9% and 79.6% respectively), weight loss (74.4% and 61.1% respectively) and lethargy (65.4% and 57.4% 

respectively).  
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Figure 3.2: Proportion of male and female dogs presenting with suspected chronic renal insufficiency exhibiting various 

signs in their history 

 

The history of neutered dogs showed a higher prevalence than intact dogs of most signs except for polyuria/polydypsia, 

weight loss, decreased appetite, coat change and vomiting. For both intact and neutered dogs decreased appetite (89.2% 

and 76.8% respectively) and weight loss (71.6% and 66.1% respectively) were the most common signs, with the next 

most common being vomiting (68.9%) for intact dogs and lethargy (64.3%) for neutered dogs (Figure 3.3).  
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Figure 3.3: Proportion of neutered and intact dogs presenting with suspected chronic renal insufficiency exhibiting 

various signs in their history 

 

The most common signs for dogs six years or younger were a decreased appetite (86.2%), weight loss (79.3%) and 

lethargy (70.7%). For dogs older than six years the most common signs were a decreased appetite (78.3%), 

polyuria/polydipsia (65%), weight loss, lethargy and vomiting (all 55%) (Figure 3.4). 
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Figure 3.4: Proportion of dogs younger or older than six years exhibiting various signs in their history  

 

The most common signs occurring in the clinical examination of dogs suspected of having renal insufficiency were pale 

mucous membranes (41.7%), high blood pressure (39.4%), dehydration (33.3%), occular changes (28%) and dental 

problems (27.3%) (Figure 3.5). 
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Figure 3.5: Proportion of dogs presenting with suspected chronic renal insufficiency exhibiting various signs during 

their clinical examination 

 

On examination male dogs displayed a higher prevalence than female dogs of each sign, except for abnormal coat, oral 

problems, occular changes and a decrease in weight. The most common signs seen in male dogs were high blood 

pressure (46.2%), pale mucous membranes (44.9%) and dehydration (38.5%), while the most common for female dogs 

were pale mucous membranes (37%), occular changes (31.5%), and high blood pressure (29.6%) (Figure 3.6). 
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Figure 3.6: Proportion of male and female dogs presenting with suspected chronic renal insufficiency exhibiting various 

signs during their clinical examination 

 

Clinical examination revealed that the most common signs for intact dogs were pale mucous membranes (48.7%), high 

blood pressure (46%) and dehydration (41.9%), yet for neutered dogs these were occular changes (50%), pale mucous 

membranes (34%), and high blood pressure (32.1%) (Figure 3.7). 

 

0.00

10.00
20.00

30.00

40.00
50.00

60.00

pa
le 

mm

de
hy

dra
tio

n

ab
no

rm
al 

co
at

de
nta

l p
rob

lem
s

ora
l p

rob
lem

s

ab
n r

en
al 

pa
lp

ab
n r

ec
tal

 pa
lp

hig
h b

loo
d p

res
su

re

oc
cu

lar
 ch

an
ge

s

weig
ht 

los
s

os
teo

dy
str

op
hy

oe
de

ma

Clinical examination signs

Pr
op

or
tio

n 
of

 d
og

 p
op

ul
at

io
n 

(%
)

neutered
intact

 
Figure 3:7. Proportion of neutered and intact dogs presenting with suspected chronic renal insufficiency exhibiting 

various signs during their clinical examination 

 

Clinical examination of dogs six years or younger revealed the most common signs to be pale mucous membranes 

(48.3%), high blood pressure (46.6%) and dehydration (34.5%), while in older dogs the most common signs were dental 

problems (40%), pale mucous membranes (36.7%) and dehydration (33.3%) (Figure 3.8).  
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