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Introduction 

Chronic kidney disease (CKD) is a frequent 

disease in older dogs and cats and is a leading cause 

of death in their population. Since CKD is 

irreversible, the aim is to delay its progression, and 

therefore to improve the quality of life and duration 

of lifespan. Detecting CKD at an early stage to 

implement appropriate medical and nutritional 

therapy is the preamble to the successful 

management of CKD. 

 

Etiology, pathogenesis  

Chronic kidney disease is defined classically 

as structural and/ or functional alteration of renal 

function for more than 3 months. Structural changes 

in kidneys correspond to the irreversible and 

progressive loss of nephrons, the filtering units i.e., 

the nephrons of the kidney (Polzin, 2017). The 

compensatory mechanism of the remaining nephrons 

initially compensates for the loss by hyperfiltrating 

plasma at the glomerular level. Thereby they 

maintain an overall glomerular filtration rate (GFR), 

which over a period of time leads to their exhaustion 
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and destruction and finally decompensation. In 

addition to the inability to excrete the toxins and to 

concentrate urine, the destruction of renal tissue 

elucidates multiple systemic changes due to its 

metabolic (electrolyte and acid-base regulation) and 

endocrine functions (vitamin D activation, 

production of erythropoietin) disturbances. The 

triggering cause of CKD is obscurely known. 

Important causes of acquired CKD are similar to 

those observed in acute kidney injury, but the clinical 

signs are with a lesser intensity. Protein-losing 

nephropathies (PLN), mostly seen in dogs, are 

characterized by a damaged glomerular barrier that 

leaks protein into the urine and secondary tubular 

injury from proteinuria. The other common causes 

include bacterial infections (chronic pyelonephritis), 

neoplasia, toxic insults, and partial ureteral 

obstruction by uroliths. Irrespective of the numerous 

initiating causes, CKD shows a gradual progression 

to glomerulosclerosis and tubulo-interstitial fibrosis 

(McGrotty, 2008). 

Diagnosing CKD the earlier the better 

A confirmatory diagnosis of CKD may be 

made based on clinical signs, laboratory diagnostic 

test results, and advanced additional diagnostic 

techniques such as imaging. The main aim of 

treatment and management of CKD is to detect the 

disease process early, which is important to increase 

the duration and quality of life of the patients. 

Polyuria, polydipsia, vomiting, weight loss, 

and inappetence are common findings of anamnesis, 

but at early stages of the disease progression, these 

signs are usually not present or clearly obvious. Poor 

body condition, poor hair coat, and the presence of a 

uremic breath are also signs that may be present on 

physical examination in the advanced stages of the 

disease. Abdominal palpation in cats can reveal 

small kidneys with an irregular shape. 

Blood work and urinalysis are essential. 

Hematology often reveals nоn-regenerative 

normocytic, normochromic anemia. Serum 

biochemical, estimation of the creatinine levels 

remains the best indirect marker of renal function 

(and more specifically for GFR). This serves as the 

basis to stage CKD, according to IRIS guidelines 

(Syme, 2016). Serum creatinine levels are not to be 

taken as the base, because it increases only when 

75% of nephrons are already lost; it is influenced by 

muscle mass (where it is produced), and by breed and 

size in dogs (as a general rule, the larger the dog, the 

higher basal plasma creatinine). Blood urea nitrogen 

which increases in case of gastrointestinal bleeding 

has been considered as one of the many extra-renal 

factors of variation, but when carefully interpreted it 

remains as a useful marker of uremic toxin load. 

Other important biochemical parameters like 

albumin (in the case of PLN), calcium, phosphorus 

(although usually maintained within normal limits at 

early stages of CKD due to increased secretion of 

parathyroid hormone, PTH), potassium, and 

bicarbonate and electrolytes may be checked (Syme, 

2019). 

  Urinalysis, preferably performed on a sample 

obtained by cystocentesis, is very valuable. In case 

of elevated serum creatinine, the urine specific 

gravity (USG) is used to determine whether the 

azotemia is of renal origin. Isosthenuria (USG 

between 1.008 and 1.012) is a feature of CKD, but it 

can be higher in the early stages. It is suggested that 

a progressive decrease in USG (<1.025 in cats, 

<1.020 in dogs) is a more precocious sign of CKD 

than a rise in serum creatinine. Additional urine 

markers (glucosuria, white blood cells, etc.) are other 

findings that can help in the diagnosis of the cause of 

CKD (Cortadellas et al., 2010). 

Abdominal ultrasound examination is useful 

to visualize the size and structure of the kidneys and 

help in determining the etiology, as well as 

diagnosis. Likewise, on abdominal radiography, the 

size and shape of the kidneys can be assessed. The 

nephroliths or ureteroliths can be visualized. Blood 

pressure should be measured, and several (>10) 

readings should be obtained after initial acclimation 

of the animal to reduce the likelihood of the "white 

coat" effect. 
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After CKD is diagnosed, therapy has to be 

initiated and treatment should be formulated based 

on the stage of the disease, the presence of clinical 

signs, and complications. 

The conservative medical management of 

CKD consists of a supportive and symptomatic 

therapy designed to ameliorate clinical signs of 

uremia, correct fluid and electrolyte imbalance, 

provide adequate nutritional requirements, and slow 

the progression of renal failure (Roudebush et al., 

2010).   

Firstly vomiting has to be managed with anti-

emetics (Metoclopramide, Ondansetron) and anti-

nausea drugs (diphenhydramine, promethazine, 

maropitant citrate). Gastric hyperacidity can be 

prevented with H2 antagonists (Ranitidine, 

Famotidine, Cimetidine) or proton pump inhibitors 

(omeprazole, Pantoprazole, Omeprazole, 

Rabeprazole, Esomeprazole). Sucralfate-like 

protectants should be administered to protect the 

gastrointestinal mucosa if ulceration and hemorrhage 

are suspected.  

Anemia can be treated with hormone 

replacement therapy, with either human 

erythropoietin Epogen (EPO) or Procrit (Pro) to limit 

the risks of anti-EPA antibody formation, Ex: 

Darbepoetin alpha (Aranesp). 

Renal proteinuria must also be treated 

aggressively using ACEI (angiotensin-converting 

enzyme inhibitor) like Benazepril, Captopril, 

Enalapril, Fosinopril, Lisinopril, for which dose 

must be increased gradually to avoid a marked 

decline in renal filtration occasionally seen.  

If systemic hypertension is confirmed, it 

must be treated using calcium channel blockers 

(Amlodipine, Felodipine, Nifedipine, Diltiazem, 

Verapamil) and angiotensin-converting enzyme 

inhibitors ( Enalapril or Benazepril).  

The fluid, electrolyte, and acid-base 

imbalances should be corrected, if the patient is 

experiencing a uremic crisis. When specific causes 

of CKD are diagnosed, they should be treated 

accordingly. 

Nutritional management of CKD 

Dietary therapy must be instituted when the 

patient's medical condition is stable. Nutritional 

changes play four roles in the management of renal 

disease (1) By providing sufficient energy to 

maintain adequate body condition, (2) By alleviating 

the clinical manifestations of uremia (3) By 

minimizing the fluid, electrolyte and acid-base 

disturbances, and (4) By slowing down the 

progression of the disease. 

What are the nutrient modifications in a renal 

diet? 

Dietary nutritional modifications have shown 

to be beneficial in dogs and cats suffering  with 

CKD, and are summarized in table 1. Protein and 

phosphorus restriction, and essential fatty acid 

(eicosapentaenoic acid (EPA) and docosahexaenoic 

acid (DHA)) supplementation are key features of 

renal diets. Other nutritional modifications include 

moderate sodium restriction, potassium 

supplementation (especially in cats), alkalinization, 

and B-vitamins and antioxidant supplementations 

may be incorporated. 

The combination of all these dietary changes 

has been validated in clinical studies in dogs and cats 

with kidney diseases. The patients were receiving the 

renal diet and they had an improvement in the quality 

and the duration of life. Commercial renal diets vary 

in their nutrient contents, while most of them are 

restricted in protein and phosphorus; the degree of 

restriction and palatability vary the content of other 

nutrients of importance for the patient (fat, 

potassium etc). Updated nutrient information should 

be obtained from manufacturers as diet 

reformulations occur over time. 
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To increase the patient's acceptance of a  

specialized renal diet, slow transition, over 7 to 10 

days or more may be taken. The earlier the transition 

to renal diet ( i.e., IRIS stages 1 and 2), the more the 

chances of successful implementation of the new 

diet. Progressive transition with regard to specific 

nutrients such as sodium may also be implemented 

in patients with more advanced stages of disease. 

The patient's ability to adjust sodium excretion in 

response to a decreased intake decreases as renal 

function declines. Normally, the patient may 

associate a negative experience with the diet, and 

food aversion that may result in compromising future 

therapeutic options. Therefore, introducing the renal 

diet while the patient is hospitalized or during a 

uremic crisis is not recommended.  

Several commercial diets formulated for 

renal disease are available in the market. These diets 

are available in various forms (dry, canned, morsels 

in gravy, etc ).  For patients refusing commercial 

diets, or patients with specific additional conditions 

like adverse food reactions, homemade diets can be 

formulated. They should always be formulated by 

veterinary nutritionists as generic recipes found in 

books or online are always adequate, as evidenced 

by a recent study (Table 2). 

At the time of CKD diagnosis, a low body 

condition score (BCS  1-3/9) is associated with a 

shorter survival time. Weight loss in CKD is because 

of dysorexia or anorexia, which are multifactorial. 

Nausea from nitrogen waste product accumulation is 

also a main symptom. Anemia, dehydration, 

electrolyte and acid-base imbalances, buccal and 

gastrointestinal mucosal ulcerations in advanced 

stages of the disease, possible altered sense of smell, 

lower palatability of low protein and low phosphorus 

diets, etc. These factors have to be taken into 

consideration while giving a comprehensive diet 

plan which is a main criteria for management of the 

CKD cases. 

When continuous weight loss is observed, 

and after all the attempts to offer various renal diets 

have failed, assisted enteral feeding should be 

considered after discussing it with the owner. Force-

feeding should be initiated, but, forced feeding 

increases the risks of food aversion and creates stress 

that compromises the patient's quality of life. 

Appetite-stimulating drugs (cyproheptadine, 

mirtazapine etc.) can be used but these usually fail to 

maintain sufficient caloric intake in the long term. 

Feeding tubes offer the better option to provide 

required calories that are not consumed voluntarily 

by the patient, this also help to administer the 

required water volume to maintain hydration, and the 

various medications. 

Esophagostomy (E-) or gastrostomy (G-) 

tubes can be used for long term management (weeks 

to months). G-tubes have larger diameters but can be 

more challenging to place, and E-tubes allow the 

administration of all renal diets after sufficient 

dilution with water to achieve adequate consistency.  

Follow-up and therapeutic adjustments 

Once the nutritional plan is implemented, to 

readjust medical and nutritional therapy as needed, 

and ensure the owner's compliance the patient should 

be evaluated after 2-3 weeks,  and reviewed two to 

four times a year (depending on the stage of the 

disease). The amount of food truly eaten rather than 

offered, and any treat or supplement given should be 

documented. Body weight and BCS curves are easy 

but precious follow-up tools, that can help in 

deciding the time to implement new feeding 

strategies (feeding tube placement for instance). 

Blood work provides insight into the 

appropriateness of the dietary plan. If dietary 

restriction alone is not sufficient to achieve this 

target, oral phosphorus binders must be added to the 

diet. Aluminum hydroxide (40-100 mg/kg/day) is 

commonly used, but the liquid form may decrease 

palatability and the powder form mixed with the diet 

is preferred. Excessive doses should not be used to 

prevent the risk of aluminum toxicity. Instead, a 

different phosphate binder [lanthanum carbonate for 

instance) can be added. 

 

 

Implementing a renal diet
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CKD is posing a challenge for the 

veterinarian. It is complex, but its outcome should 

not be seen as a fatality. Appropriate nutritional 

change is the cornerstone of its management 

provided that medical management is implemented: 

it delays the progression of the disease and improves 

the quality of life of the patients. To maximize its 

benefits, it should be initiated at an early stage of the 

disease, and later on adjusted as per the individual 

patient's needs, based on close monitoring of 

physical and laboratory parameters. 

Table 1: Slow down CKD   progression 

NUTRIENT    MODIFICATION AND 

RATIONALE 

Protein? The restriction only beneficial to 

lime renal proteinuria in dogs 

with PLN 

Phosphorus Restriction to limit secondary 

hyperparathyroidism and soft 

tissue mineralization 

EPA+DHA Supplementation to promote and 

inflammatory and vasodilating 

eicosanoids 

Antioxidants Supplementation to limit 

oxidative damage 

Table 2: Alleviate clinical signs and metabolic 

disturbances 

Protein     Restriction to avoid 

excessive nitrogen, waste 

products 

Fat   High content to increase 

caloric density and 

minimize meal volume in 

patients with  decreased 

appetite 

Sodium Moderate restriction, but 

unclear relationship with 

blood pressure 

Potassium      Supplementation usually to 

treat body depletion but 

careful monitoring of serum 

potassium is warranted to 

avoid excessive levels 

especially in dogs 

Bicarbonate/Alkali Alkalinization of diet to 

treat metabolic acidosis 

B vitamins Supplementation to prevent 

deficiencies secondary to 

excessive urinary losses 
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