


CLINICAL INSIGHTS AND IRIS STAGING OF CHRONIC KIDNEY DISEASE IN DOGS


ABSTRACT
The present study investigated the occurrence and clinical features of chronic kidney disease (CKD) in dogs presented to the Veterinary Clinical Complex, Jabalpur. Out of the total screened dogs, 764 were suspected for renal disorders, of which 81 dogs (10.60%) were confirmed to be suffering from CKD based on renal biochemical markers and nephrosonographic findings. The affected dogs were staged according to the International Renal Interest Society (IRIS) classification system using serum creatinine concentration. Among these, 9 (11.11%) dogs were categorized in Stage I, 15 (18.52%) in Stage II, 22 (27.16%) in Stage III, and 35 (43.21%) in Stage IV, indicating that the majority of cases were presented in the advanced stage of the disease. Clinically, anorexia (100%), vomiting (82.72%) and weight loss (60.49%) were the most common abnormalities observed, followed by poor oral health (45.68%), altered posture of urination (35.80%), polyuria (18.52%), polydipsia (18.52%) and dribbling of urine (14.81%). The study concluded that chronic kidney disease remains a significant health concern in canine patients, with a higher proportion of dogs being diagnosed at the late stages of renal insufficiency. Early diagnosis and staging based on biochemical and imaging assessments are crucial for effective management and improved prognosis of affected animals.
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INTRODUCTION 
Kidneys are vital paired organs essential for maintaining health and sustaining life. They are complex structures responsible for regulating homeostasis, water and electrolyte balance, osmotic pressure, and body pH, while also facilitating the excretion of metabolic waste products. In addition to their excretory and regulatory roles, the kidneys perform important endocrine functions by secreting erythropoietin (a hormone that stimulates red blood cell production) and by regulating blood pressure through the Renin-Angiotensin-Aldosterone System (RAAS). Kidney disease refers to the presence of structural or functional abnormalities in one or both kidneys, identified either by a decline in renal function or by evidence of kidney damage. Renal failure is one of the major causes of mortality in dogs and represents a life-threatening condition that requires prompt diagnosis, intensive management, and continuous care. Among renal disorders in canines, renal failure is highly prevalent and manifests primarily in two forms—acute and chronic kidney disease. Chronic kidney disease (CKD) is the most frequently diagnosed renal disorder in dogs. It is characterized by persistent structural or functional abnormalities in one or both kidneys that have been present for at least three months or longer (Polzin, 2011). 
CKD represents a complex clinical syndrome and is considered the terminal outcome of progressive pathological changes affecting one or more segments of the nephron (Brown, 2007). Chronicity is determined based on clinical history, physical and laboratory findings, or imaging evidence of renal structural alterations. The clinical manifestations of CKD vary depending on the stage of the disease. Common signs include progressive weight loss, polyuria, polydipsia, anorexia, vomiting, oral ulcers, halitosis, and lethargy (McGrotty, 2008). Often, the disease remains unnoticed until 50–75% of renal function is lost (Devarajan, 2010). 
Diagnosis is typically based on a combination of clinical history, physical examination, urinalysis, hematological and biochemical evaluation, and ultrasonographic imaging of the kidneys (Oburai et al., 2015). The prognosis of CKD is variable—some dogs succumb within months, while others may live for several years following diagnosis (Bartlett et al., 2010). For the diagnosis of renal disorders, measurement of non-protein nitrogenous compounds, particularly blood urea and serum creatinine, is of prime importance. Elevated concentrations of these substances indicate their accumulation due to impaired renal excretion (Pradhan and Roy, 2012). 
The severity and clinical significance of kidney disease differ widely depending on the extent of renal impairment. To address this variability, the International Renal Interest Society (IRIS) developed a staging system for CKD in dogs. This system primarily relies on serum creatinine levels to classify disease stages, which are closely correlated with survival time and prognosis (Boyd et al., 2008). 
MATERIALS AND METHODS 
The present study was carried out in the Department of Veterinary Medicine, College of Veterinary Science and Animal Husbandry, Nanaji Deshmukh Veterinary Science University, Jabalpur (M.P.). The institute is located at 23.17° N latitude and 79.57° E longitude, at an elevation of approximately 410.87 meters above mean sea level. Geographically, it lies in the southern part of the second agro-climatic zone of Madhya Pradesh, encompassing the Satpura Plateau and Kymore Hills. The region experiences a tropical climate with an average annual rainfall of about 1241 mm. 
A total of 10785 dogs presented at Veterinary Clinical Complex, College of Veterinary Science and Animal Husbandry, NDVSU, Jabalpur (M.P.) for a period of 12 months i.e. from May 2024 to April 2025, were screened on the basis of history and presence of clinical signs suggestive of chronic kidney disease i.e. anorexia, vomition, polyuria, polydipsia, dribbling of urine, altered posture of urination, weight loss and poor oral health for at least 3 months or longer periods. Out of 10785 dogs, a total of 764 dogs were suspected for renal failure, out of which, 81 dogs were identified for chronic kidney disease (CKD). The confirmatory diagnosis of chronic kidney disease was made based on estimation of renal markers along with nephrosonography. All the confirmed cases of dogs with chronic kidney disease were classified into four different stages on the basis of serum creatinine concentration (Polzin, 2013). Whole blood and serum samples were collected for haemato-biochemical analysis.
All the dogs were examined for the presence of clinical symptoms viz anorexia, vomition, polyuria, polydipsia, dribbling of urine, altered posture of urination, weight loss and poor oral health etc. 
Nephrosonographic examination was performed by using Philips HD7 XE Ultrasound machine with 3-12MHz. linear array transducer. Each dog affected with chronic kidney disease was restrained simultaneously in both dorso-ventral and lateral recumbency to scan the coronal (longitudinal) and transverse sections of both the kidneys. 
Establishment of different stages of chronic kidney disease (CKD) 
Dogs confirmed to be suffering from chronic kidney disease (CKD) were selected based on the evaluation of renal function markers and nephrosonographic findings. The staging of CKD in these confirmed cases was performed following the four-tier classification system proposed by the International Renal Interest Society (IRIS) (Polzin, 2013). 
Specifically, stage I comprised non-azotemic dogs, while stage II included dogs exhibiting mild azotemia. Dogs showing moderate azotemia were categorized as stage III, and those with severe azotemia were classified under stage IV. Thus, all affected dogs were systematically grouped into four distinct stages according to their serum creatinine concentrations (Table 01). 
Table 01: CKD staging system on the basis of serum creatinine concentration 
	S. No.
	Stages of chronic kidney disease
	Serum creatinine values (mg/dL)

	1.
	Stage 1
	<1.4

	2.
	Stage 2
	1.4-2.0

	3.
	Stage 3
	2.1-5.0

	4.
	Stage 4
	>5.0


RESULT AND DISCUSSION 
Overall occurrence of chronic kidney disease in dogs 
An epidemiological investigation was carried out to determine the occurrence of chronic kidney disease (CKD) in dogs presented to the Veterinary Clinical Complex (VCC), Jabalpur. Out of a total of 10,785 dogs screened for renal disorders, 764 exhibited clinical signs suggestive of renal involvement. Among these suspected cases, 81 dogs were confirmed to be affected with CKD. Thus, the overall occurrence of chronic kidney disease among the suspected dogs was found to be 10.60 percent (Table 02). 
Table 02: Overall occurrence of chronic kidney disease in dogs 
	Particulars
	No. screened
	No. affected
	Occurrence (%)

	Dogs suspected for renal disorders
	764
	81
	10.60


The findings of the present study were in close agreement with those of Nabi et al. (2018) and Sahu (2021), who reported an overall occurrence of CKD in dogs as 12.03 percent and 9.77% respectively. Similarly, Guidi et al. (2012) documented a higher prevalence rate of 24.97 percent in dogs examined at the University of Pisa, Italy. In contrast, lower occurrences was reported by Tufani et al. (2015) and Singh et al. (2020), who recorded overall CKD rates to be 1.08 percent and 1.69 percent, respectively. 
The results of the current investigation confirmed the presence of chronic kidney disease among dogs attending the Veterinary Clinical Complex, Jabalpur, though the occurrence rate varied from that reported in earlier studies. Such variations may be attributed to the presence of concurrent conditions such as ehrlichiosis, babesiosis, pyometra, or non-infectious factors like renal ischemia, hypotension, hypertension, and drug-induced nephrotoxicity (Tufani et al., 2015). Additionally, differences in study design, diagnostic criteria, and screening methodologies may also contribute to the discrepancies in the reported occurrence. 
Nephrosonographic findings
Nephrosonography was performed in dogs suspected of having chronic kidney disease (CKD). In apparently healthy dogs, the renal echogenicity appeared normal, with the left renal cortex showing a hypoechoic texture compared to the splenic echogenicity, and the right renal cortex appearing hypoechoic relative to the liver echogenicity. The medulla of both kidneys was more hypoechoic than the cortex, and a distinct cortico-medullary junction was observed. In contrast, dogs affected with CKD exhibited multiple alterations in the renal parenchyma, characterized by changes in echotexture and loss of normal sonographic architecture.
The ultrasonographic changes observed in CKD-affected dogs in the present study were consistent with the findings of Perondi et al. (2020), who reported various nephrosonographic alterations such as increased cortical echogenicity, indistinct cortico-medullary junction, irregular renal contour, and altered medullary echogenicity. These changes were most frequently observed in CKD stage IV, followed by stages III and II.
In the present investigation, ultrasonographic findings of reduced renal size and irregular renal contour or profile could be attributed to the progressive loss of functional nephrons, a hallmark of advanced CKD. Features such as kidney shrinkage, distorted contour and loss of cortico-medullary differentiation, rendering the kidney indistinguishable from surrounding tissues were indicative of “end-stage kidney,” as also described by Kumar et al. (2011).
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Fig. 01: Ultrasonogram of dog showing Altered echotexture of kidney cortex and medulla
Clinical abnormalities 
In the present study, various clinical abnormalities were recorded in dogs affected with chronic kidney disease (CKD). As presented in Table 03, anorexia was the most consistent clinical sign, observed in 100% (81/81) of the affected dogs. This was followed by vomiting in 82.72% (67/81), weight loss in 60.49% (49/81), and poor oral health in 45.68% (37/81) of cases. Other commonly observed abnormalities included altered posture during urination (35.80%; 29/81), polyuria (18.52%; 15/81), polydipsia (18.52%; 15/81) and dribbling of urine (14.81%; 12/81). Overall, the majority of CKD-affected dogs exhibited nonspecific clinical signs such as anorexia, vomiting and weight loss, which are typical manifestations of renal insufficiency and uremia. 
Table 03: Clinical abnormalities in chronic kidney disease affected dogs 
	Clinical abnormalities
	Frequency (n=81)
	Per cent (%)

	Anorexia
	81
	100

	Vomition
	67
	82.72

	Weight loss
	49
	60.49

	Poor oral health
	37
	45.68

	Altered posture of urination
	29
	35.80

	Polyuria
	15
	18.52

	Polydipsia
	15
	18.52

	Dribbling of urine
	12
	14.81


The clinical abnormalities observed in CKD-affected dogs in the present study were in close agreement with the findings of previous researchers. Oburai et al. (2015) reported frequent signs such as anorexia (64.5%), vomiting (48.38%), and weight loss (45.16%), followed by oral ulcers (38.7%) and polyuria/polydipsia (16.12%). Similarly, Karunanithy et al. (2019) recorded comparable observations including vomiting (93.50%), anorexia (65.30%), oliguria (29.40%), polyuria (28.20%), oral ulcers (21.7%), and weight loss (3.80%). O’Neill et al. (2013) also documented vomiting (50.0%), polyuria/polydipsia (43.9%), and anorexia (39.5%) as the most common clinical signs, followed by weight loss (28.9%), urinary incontinence (19.7%), and halitosis (11.8%). Kumar et al. (2011) noted anorexia, vomiting, progressive weight loss, polyuria/polydipsia, dribbling of urine, and halitosis as major clinical findings, whereas Ramesh et al. (2018) reported vomiting, melena, diarrhea, progressive weight loss, polyuria, and polydipsia with varying levels of physical activity among affected dogs. Singh et al. (2020) also observed various clinical signs associated with renal failure in dogs such as anorexia, melena, vomiting, oliguria, hematuria and sunken eyeballs.
The variation in the frequency and severity of these clinical signs could be attributed to differences in the degree of renal impairment, the level of azotemia, and the overall health status of the affected animals. Anorexia and vomiting were primarily associated with hypergastrinemia and the activation of the chemoreceptor trigger zone by uremic toxins (Forrester and Lees, 1994). Weight loss and lethargy could be due to insufficient caloric intake, the catabolic impact of uremia, and intestinal malabsorption (Liao et al., 2012). Polyuria and polydipsia might be due to the glomerular hyperfiltration and systemic hypertension (Bartges, 2012). Halitosis and poor oral health might be the consequences of alterations in oral microflora caused by the presence of uremic toxins, promoting ammonia genesis and local tissue irritation (Brown, 2003). 
Overall, the clinical profile observed in this study reflects the chronic and progressive nature of CKD in dogs. The predominance of nonspecific signs such as anorexia, vomiting, and weight loss emphasized the importance of early diagnostic screening, as these signs often become apparent only after significant nephron loss has occurred. Early recognition and staging of CKD are therefore essential for timely therapeutic intervention and improved prognosis in canine patients. 
Staging of chronic kidney disease in affected dogs 
A total of 81 dogs affected with chronic kidney disease (CKD) were classified into four stages based on serum creatinine concentration, following the four-tier CKD staging system developed by the International Renal Interest Society (IRIS). The highest number of dogs were observed in stage IV, followed by stage III, stage II, and stage I. The results are presented in Table 04. 
Table 04: Stages of chronic kidney disease in dogs with CKD
	Stage of CKD
	Serum creatinine range (mg/dL)
	No.  of affected dogs (n=81)
	Per cent (%)

	I
	<1.4
	9
	11.11

	II
	1.4-2.0
	15
	18.52

	III
	2.1-5.0
	22
	27.16

	IV
	>5.0
	35
	43.21


 Chronic kidney disease (CKD) is a progressive and irreversible condition; therefore, early detection of renal impairment is crucial for assessing prognosis and initiating timely management. The diagnosis, prognosis, and therapeutic approach to CKD in dogs largely depend on the stage of the disease. In the present study, the staging pattern of CKD closely aligns with the observations of Sharma et al. (2015) and Ramesh et al. (2018), who also reported the highest number of dogs in stage IV, followed by stages III, II, and I. Similarly, Sonu et al. (2019) recorded the majority of CKD-affected dogs in stage IV with serum creatinine values exceeding 5.0 mg/dL, followed by stage III, stage II and stage I (<1.4 mg/dL). Lucero et al. (2019) also reported a comparable distribution, categorizing most dogs in stage IV, followed by stage III, stage II, and stage I, with corresponding mean plasma creatinine concentrations of 8.5, 3.53, 1.76, and 1.28 mg/dL, respectively. In contrast, Lippi et al. (2014) found 29.54% of dogs in stage I, 15.90% in stage II, 29.54% in stage III, and 25.00% in stage IV, indicating variability in staging distribution possibly due to differences in population characteristics and diagnostic inclusion criteria. 
Relationship between clinical abnormalities and chronic kidney disease stage in dogs
After the staging of CKD in dogs, establishment of relationship between various clinical abnormalities with the stage of CKD has been done. The result shown in figure 02. The overall trend indicates that the severity and frequency of clinical signs increase with disease progression, reflecting the gradual decline in renal function and accumulation of metabolic waste products.

Fig. 02: Relationship between clinical abnormalities and chronic kidney disease stage in dogs 

CONCLUSION 
The present study revealed that chronic kidney disease (CKD) is a significant health concern among dogs presented to the Veterinary Clinical Complex, Jabalpur, with an overall occurrence of 10.60% among suspected renal cases. Most affected dogs exhibited nonspecific clinical signs such as anorexia, vomiting, and weight loss, which often appear only after substantial renal damage has occurred. A majority of the cases were diagnosed in advanced stages (III and IV), indicating delayed clinical presentation and diagnosis. These findings underscore the importance of early screening, routine renal function monitoring, and timely therapeutic intervention to slow disease progression, improve quality of life, and enhance survival outcomes in canine patients.
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