


NUTRITIONAL MANAGEMENT OF CANINE DURING CONVALESCENT PERIOD

ABSTRACT
[bookmark: _GoBack]For dogs, the convalescent phase is a crucial time when a good diet will have a significant result on resilience, long-term health, and recovery results. This review summarises the most recent research (2015–2025) on individualised dietary plans that can be incorporated in eating practices, disease-specific nutritional needs, and the function of newly developed nutraceuticals. To maintain lean body mass, improve immunological modulation, and accelerate tissue regeneration, the focus is on early enteral nutrition, nutrient-dense recovery meals, and altered supplements. Precision feeding programs and developments in veterinary critical care nutrition are changing the view of managing the post-illness and post-surgical canine patients. It is described how to incorporate clinical monitoring techniques like body condition scoring, muscle condition scoring, and novel biomarkers to inform a customised dietary program.
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1.INTRODUCTION
Over the centuries, animal husbandry has changed gradually from a means of survival to a passion and care for animals.  As a result, people now have more duties to continuously assess their health. In which the type of food selection is a crucial factor when discussing dog care.  Originally major portion of dog nutrition consists of 80% meat (Stratone et al., 2023). It is very important for us to know about the animal's feeding behavior so that we can assess how it eats and what nutrients it needs and give it all the vitamins and minerals it needs to stay healthy (Hiney et al., 2021). 
Providing the best nutrition possible for critically ill patients and recovering patients is essential to their treatment and has an impact on both overall survival and their ability to recover. Malnutrition and the body's metabolic response to a serious disease have been linked to higher rates of morbidity and death (Schuetz et al., 2021).
Healthy eating is essential for the recovery of patients with severe illnesses, such as those that necessitate surgery. Malnutrition is still a problem for medical professionals despite tremendous advancements in medicine and improved methods of treating serious illnesses (Van et al., 2019).  A state of imbalance between nutrient intake and requirement is known as malnutrition.  It causes immune system damage, weight loss, muscle weakness, decreased protein concentration, and worsened oxygen consumption. This results in a decline in wound healing and an increase in complications. Research indicates that standard care along with nutritional therapy produces better outcomes than standard care alone (Elia, 2017). But the hospitals continue to underdiagnose and undertreat malnutrition (Bellanti et al, 2022).  
Giving better nutrition for both critically ill patients and recovering patients is essential to their treatment and has an effect on survival and decreases the recovery period. Malnutrition and the body's metabolic response to a serious disease have been linked to higher rates of morbidity and death (Schuetzetal.,2021). Animals, particularly those who are older and have had surgery, admitted to the hospital ward, should have their nutritional status evaluated. Commonly, the measures that aid in assessing nutritional status include the Subjective Global Assessment (SGA) and Nutritional Risk Screening 2002 (NRS) (Malone and Mogensen 2022). The unavailability of required essential tools, like functional biometric equipment, which
h help in tracking down the growth and nutritional status. The implementation of growth monitoring is weak in healthcare institutions due to severe workloads, which additionally declines the provision of nutritional treatment (Endris et al., 2023). 
The major obstacles for effective nutritional management in the healthcare sector are need knowledge, education, targeted training, and institutional initiatives to improve, understand the importance of nutritional management during recovery periods, and discuss socioeconomic determinants of health, thereby increasing the effectiveness of nutritional management (Darnton and Samman, 2015). Hospitalized animals in ICUs are highly prone to undernutrition, which often ends in inflammation, catabolism, and increased resting energy expenditure. Hypermetabolism leads to severe protein-calorie malnutrition, causing higher mortality, longer hospitalization, poor wound healing, and infection rates. Enteral or parenteral nutrition may be an advised strategy (Rzeska et al., 2024).
2. UNDERSTANDING THE CONVALESCENT PERIOD
The term "convalescence period" describes a period of low activity in dogs that allows the body to recover and restore lost strength in the wounded area or from illness for the purpose of rehabilitation. The dog may need to be confined to a smaller area throughout the convalescence period, and the animal's activity should be very much restricted (Olby, 2017).
2.1. IMPORTANCE OF NUTRITION DURING CONVALESCENCE
In present times, providing nutritional care management is seen as a crucial component of providing assistance for critically sick patients, particularly those who are under-nourished (Gagne and Wakshlag, 2015). During the period, animals can quickly develop undernutrition, or pre-existing undernutrition, which is mainly due to inflammatory reactions and metabolic stress due to illness and injury (Wortinger and Burns, 2024). There are many conditions encountered during the critical illness like the presence of organ dysfunction (e.g., ileus, diarrhoea, azotemia), gastrointestinal disturbances (e.g., vomiting, nausea, regurgitation, diarrhoea) causing dysmotility and loss of mucosal barrier function, metabolic disorders (e.g., hypokalaemia, acidosis, hyperglycemia, lean muscle wasting, hypocalcemia), and associated conditions (e.g., anaemia, chronic kidney disease, aspiration pneumonia) which interrupt the effective enteral nutrition. More or less, inadequate nourishment will only amplify the metabolic and nutritional conditions, making recovery more challenging for the patients. Long-term fasting will disrupt nitrogen balance and fasten the catabolic state, which is difficult to reverse even when feeding is resumed (Whitehead et al., 2016). Insufficient nourishment also affects the body's ability to produce essential substances such as albumin, which impacts the pharmacokinetics of medications.  These factors make it impossible to ignore the importance of a healthy diet.  There has been growing evidence that an animal's outcomes can be improved with early nutritional supplementation (Hoffberg and Koenigshof, 2017; Harris et al., 2017). So, it is very important for those who care for critically ill patients to look at ways to start early nutritional support whenever it is possible.
2.2. WHY NUTRITION IS IMPORTANT DURING CONVALESCENCE
When an animal is critically ill, getting the right nutritional support is vital, which helps protect their body from wasting away and losing body condition. The early detection of animals that aren’t eating enough or are at risk of malnutrition, as they are more prone to proteolysis, muscle loss, slower healing, and a weaker immune system (Latimer, 2020). Some patients without enough nourishment, their bodies start breaking down muscle just to stay alive. This makes it harder to fight infections, delays recovery from wounds or postoperative surgery. The knowledge of good nutrition isn’t just about food; it’s about giving the patient's body the best chance to heal (Chan, 2015). Enteral feeding must be started as soon as feasible since it lowers expenses, shortens hospital stays, and decreases morbidity.  Parenteral feeding must be taken into consideration if it is contraindicated.  Following hospital release, proper home nourishment is equally crucial (Van et al., 2019).
Although the individual nutritional management plans are advantageous, and their efficacy may differ based on a number of variables, such as the patient's characteristics, the intervention's particulars, and the surrounding environment, the treatment.  This variation highlights the necessity of continuing research and nutritional treatment strategy, adjusting to successfully manage patients' wide range of demands (Ingstad et al., 2020).
2.3. CONDITIONS REQUIRED FOR CONVALESCENT CARE
Nutritional support should be given for animals which has lost weight that exceeds 10% of their bodyweight or those with increased nutrient losses from chronic diarrhoea or vomiting, wounds, renal disease, or burns and for the animals whose normal daily feed intake has been or will be disturbed for more than 5 continuous days (should be considered less with young patients or smaller animal species) (Latimer, 2020).
3. AETIOLOGY OF UNDERNUTRITION
3.1. Starvation vs illness
A healthy animal under simple starvation, its body goes through a few stages to survive. First, it uses all the sugar reserves to keep the blood sugar levels steady after running out of sugar, then the protein gets broken down from muscles and organs. Then, about 72 hours the body slows down its metabolism and starts using fat as the main energy source. This helps in protecting muscle and organ tissues, which increases the chance of surviving without food for a longer time (Wortinger and Burns, 2015). These conditions are very different from the physiological stress caused mainly due to illness. The given (Table 1) below gives a basic idea of simple starvation and illness. Inflammatory response in illness or stress leads to metabolic changes, particularly in strict carnivores like cats. Very low glycogen reserves cause early amino acid mobilization, which leads to rapid proteolysis (breakdown of proteins) and energy use. Stress-induced muscle catabolism provides additional amino acids and gluconeogenic precursors (Chan, 2020). This loss of lean tissue impairs immunological function, weakens muscles, slows the healing of wounds, and can lead to infectious illnesses, intestinal dysbiosis, or worsening of current infectious processes (Ridgway, 2020).
Table 1: SIMPLE STARVATION VS ILLNESS/PHYSIOLOGICAL STRESS. 
(Latimer, 2020)
	Metabolic activity
	Simple starvation
	Physiological stress/ illness

	Basal metabolic rate
	Initially increased, then decreased
	Increased

	Fat as an energy substrate
	High
	none

	Substrate for energy
	Fat
	Mixed (mostly protein)

	Ketone bodies in blood
	high
	low

	Protein as an energy substrate
	Low
	High


Table 2: ASSESSMENT DOMAIN 1 NUTRITIONAL STATUS & DISEASE SEVERITY (STRESS-INDUCED METABOLIC DEMAND) (Thibault et al., 2021).
	score
	Clinical condition
	Criteria

	0 
	No additional energy needs; patient is in stable condition
	No signs of malnutrition; normal nutritional intake

	1- mild
	Conditions like hip fractures, chronic illnesses with acute episodes (e.g., cirrhosis, COPD, oncology, chronic dialysis, diabetes)
	- Unintended weight loss <5% over 3 months
- Intake reduced to 50–75% of usual in the past week

	2- Moderate
	Patients undergoing major abdominal surgeries, strokes, severe pneumonia, or hematologic cancers.

	- Weight loss between 5–10% over 2 months
- BMI between 18.5–20.5 with visible physical decline
- Food intake reduced to 25–50% of normal in the previous week

	3- Severe
	Highly catabolic or critical cases severe trauma, intensive care patients, head injuries, bone marrow transplants (e.g., APACHE score ≥10)

	- Weight loss >5% in 1 month or >15% in 3 months
- BMI below 18.5 with poor physical condition
- Consumed less than 25% of the nutritional requirement in the last week


3.2. OBJECTIVES OF NUTRITIONAL MANAGEMENT (Latimer, 2020).
The objectives can be describes as follows:
i. Prevent further catabolism of lean body mass (or) to prevent further deterioration of the body condition. 
ii. Provide sufficient calories and nutrients for fast recovery.
 iii. Correcting the nutritional deficiencies and nutritional imbalances caused by illness.                                                                                                                   
4. ESTIMATION OF REQUIREMENTS
4.1. Nutritional assessment
Screening evaluation and extended evaluation should be conducted. Create an animal feeding and monitoring plan and provide comfort, preferred, and favoured foods. Fulfil the dietary requirements every day using a syringe and voluntary oral feeding. Petting, moving to a quiet place, and warming food will increase food intake. Feed tubes are recommended in feeding, but in conditions like gastrointestinal issues or aspiration risk, parenteral nutrition is advised. Patients who are neurologically impaired or recumbent require a thorough examination (Nguyen et al., 2016).
The nutritional evaluation method identifies malnourished individuals with difficulties and potential benefits from intervention based on history and physical criteria. It assesses reduced food intake, poor digestion, and malabsorption, and classifies them as well-nourished, moderately malnourished, at risk, or severely malnourished (Michel, 2015)
In order to evaluate undernutrition, the European Society for Clinical Nutrition and Metabolism (ESPEN) recommendations suggest using the Nutrition Risk Screening 2002 (NRS) tool along with subjective global assessment and blood albumin levels less than 30 g/L (Thibault et al., 2021)
Preparing an accurate nutritional evaluation, by selecting the patients who are most likely to benefit from nutritional care management, and putting a practical and efficient dietary plan into action, are all necessary to ensure the successful nutritional care of critically sick patients, along with assessing their resting energy requirement (RER) (Chan, 2020). Resting Energy Requirement (RER) is an estimation of the amount of daily energy needed to sustain essential bodily functions when the dog/cat is in the resting phase in a thermoneutral environment (Latimer, 2020). The patient's voluntary food intake is then evaluated, a calorie target is set, suitable foods are chosen, and a feeding plan is created to appropriately account for food consumption.
The most widely accepted formula for calculating RER in patients, particularly cats and dogs weighing between 2 kg and 45 kg, is 
RER = (30 x (bodyweight in kg) + 70
For patients who are smaller than 2 kg and larger than 45 kg, the formula changes to 
RER = 70 x (bodyweight in kg)0.75 (Wortinger, 2019).
Enteral feeding is considered ideal for patients with a functioning digestive system, even if they can only consume a very small quantity of food. Parenteral nutrition supplementation should be considered only when enteral feeding is unable to satisfy at least 50% of the patient's nutritional requirements, or 50% of their resting energy demands (Chan and Freeman, 2015).
Before starting a dietary plan, patients should be stable, have electrolyte and acid-base imbalances checked, and their hydration status should also be checked to avoid any sort of complications (Preiser et al., 2015). The given content in Table 3 discusses the clinical indicators and evaluation of their risk factor. Immediately after the patient attains haemodynamic stability is achieved the nutritional assistance should begin without any delay (Mehta et al., 2017; Tume et al., 2020).
Table 3: EVALUATION OF NUTRITIONAL ASSISTANCE (Fascetti et al., 2023)
	CLINICAL INDICATOR
	High Risk
	Moderate  Risk
	Low Risk

	Reduced caloric intake (<80% RER) less than 3 days
	No
	No
	Yes

	Inadequate energy intake for 3–5 days
	No
	Yes
	No

	Caloric deficit persists beyond 5 days
	Yes
	No
	No

	Noticeable unintentional weight loss
	Yes
	Yes
	No

	Recurrent or persistent vomiting and/or diarrhea
	Yes
	No
	No

	Body condition score below 4 out of 9
	Yes
	No
	No

	Muscle mass severely diminished (score <2)
	Yes
	No
	No

	Blood albumin levels are abnormally low
	Yes
	No
	No

	Illness projected to resolve within 3 days
	No
	No
	Yes

	Anticipated illness duration of 2–3 days
	No
	Yes
	No

	Disease course expected to extend beyond 3 days
	Yes
	[bookmark: OLE_LINK1]No
	No


A patient with two or more high-risk points should start receiving nutritional assistance.  Close observation and re-evaluation should be performed every few days for patients with fewer than two high-risk criteria.
5. FEEDING STARTERGIES DURING RECOVERY 
Nutritional management may be quite challenging, especially when taking the patient's response into account. Patients usually find it difficult to adjust to new dietary guidelines, especially when there are significant differences from their previous eating habits. These difficulties may be due to dietary customs, personal preferences, and chronic conditions that may restrict certain foods (Rzeska et al., 2024).
Animals and humans with related illnesses may have similar dietary needs, but species and illness variations may limit their similar dietary needs. Animals with thermal burns may have altered energy needs, but this doesn't apply to life-threatening conditions, where the energy requirements may exceed 2 x Resting Energy Requirements (RER) (Mehta et al., 2017; Tume et al., 2020).
Challenges that are faced during dietary modification need to consider the differences in relation to behavioural change. Younger patients show more willingness to the changes in their dietary behaviour compared to older patients, which suggests the need for an age-adjusted approach in dietary guidelines (de Frel et al., 2023)
It is advised that dogs have 5–6 g of protein per 100 kcal, which is 25%–35% of total energy, and cats receive 6–8 g of protein per 100 kcal, which is 30%–40% of total energy. Less protein intake (e.g., 3–4 g protein per 100 kcal) is recommended for patients who are intolerant towards protein (e.g., hepatic encephalopathy, severe azotemia). Likewise, individuals with hyperglycemia or hyperlipidemia could also need to consume less fat and simple carbohydrates, respectively.  The patient's underlying condition, clinical symptoms, and test results will determine any further nutritional needs (Chan, 2020).
Early nutritional management in canine patients that are suffering from acute pancreatitis, peritonitis, and parvoviral enteritis is well-tolerated and prevents complications. Feeding should be delayed after anaesthesia, and also with patients who with impaired gastrointestinal motility need close observation (Harris et al., 2017).
Parenteral nutrition is a method of providing a liquid diet directly into the patient's circulation, bypassing the gastrointestinal tract. This approach is suitable for severely malnourished patients or those not suitable for oral feeding. It enhances nutrient absorption, nitrogen balance, and immune system strength, aiding wound healing. Side effects include phlebitis and hyperglycemia (Baiu and Spain 2019). The table given below (Table 7) discusses the key nutrient requirements for specific conditions/ diseases. The first meal should be fed at 6-12 hours after surgery. If a feeding tube has been placed, first try to feed through oral nutrition if possible. Divided meals 3 times/day. Volume of food should be gradually increased over 2 to 4 days 1st day 1/3 RER, if well tolerated, then on 2nd day 2/3 RER, if well tolerated, then 3rd day 100% RER (Fages, 2022).
5.1. Condition-Specific Nutritional Needs
5.1.1. Gastrointestinal disorders
Inflammation can cause gastrointestinal compromise in patients in critical condition, even if the primary illness is not gastrointestinal. Inflammation can be caused by various factors, including pancreatitis, trauma, systemic disorders, immune-mediated diseases, and surgery (Gajanyake, 2021). The immune system's response to inflammation helps restore health during the acute phase. However, inappropriate or persistent inflammation can cause mucosal damage, occurs can cause systemic harm to healthy organs and tissue, leading to ongoing inflammation (Rooney, 2017). The immunosuppressive drugs suppress the body's immune response, reducing inflammation but promoting vomiting, diarrhoea, and gastrointestinal ulcers. Appetite stimulants have a beneficial effect on those patients with decreased appetite, while the use of antibiotics lowers bacterial burden but increases permeability and bacterial translocation (Jacques, 2023). Inadequate enteral nutrition leads to the weakening of the gastrointestinal mucosa, which leads to atrophy and inflammation of the intestinal epithelia. This, in turn, increases the risk of chronic inflammation and bacterial translocation, potentially causing systemic infections and further inflammation (Bacon, 2019).
5.1.2. Chronic enteropathy
Chronic enteropathy (CE) is a common disease in dogs that causes gastrointestinal (GI) dysfunction and is characterized by persistent clinical symptoms like vomiting, diarrhoea, and low appetite (Wang et al., 2019) Compared to other methods like antibiotics and immunosuppressive drugs, nutritional treatment for dogs with Chronic Enteropathy has been associated with more robust, longer-lasting phases of clinical remission (Allenspach et al., 2016). Up to 69% of dogs have shown a resolution in clinical symptoms after dietary intervention (Holmberg et al., 2022). Protein from elemental diets (EDs) can be given as individual amino acids as an alternative to entire proteins or polypeptides (hydrolyzed diets) (Damas et al., 2019). To create a well-balanced diet, carbohydrates, fat, vitamins, and minerals should be included. This type of nutrition is readily absorbed, which is non-immunogenic (Manchester et al., 2023).
5.1.3. Protein-losing enteropathy 
The prognosis for dogs with inflammatory protein-losing enteropathy (PLE) is guarded, since 54.2% of these dogs will die from the disease (Craven and Washabau, 2019). While relatively few studies have evaluated treatment, the majority of research on PLE in dogs to date has concentrated on identifying negative prognostic indicators, including serum albumin, bodyweight, serum blood urea nitrogen, and vitamin D metabolites as potential indicators (Kathrani et al., 2019). When compared to dogs receiving immunosuppressive medication, dogs with PLE that respond well to food treatment alone have better clinical outcomes and longer survival periods, indicating the importance of dietary treatment in these cases (Nagata et al., 2020). The enteral feeding significantly improves 6-month survival in dogs with inflammatory Protein-Losing Enteropathy (PLE), who are undergoing immunosuppressive treatment. Feeding tubes enhanced recovery in anorexic or hyporexic cases. Early dietary supplementation may enhance treatment outcomes and the immune system (Economu et al., 2021).
5.2. ENTERAL NUTRITION
The enteral route (delivering the food directly into the gastrointestinal (GI) tract is the most practical, safe, and preferred way to deliver nutritional support; it should be employed whenever possible (Chan, 2020). Feeding via enteral tubes (nasal, oesophagostomy, or gastrostomy) can begin once the patient has recovered from anaesthesia, starting with water to check tolerance. In immobilized patients, start feeding carefully, starting at 25–33% of caloric needs and gradually increasing over 3–4 days. Most animals tolerate 5–10 mL/kg per meal; reduce volume if signs like nausea, drooling, or vomiting occur. Feeding can be by intermittent meals or constant-rate infusion. Owner education on feeding care and monitoring is crucial for safe home management. Promotility drugs may help if intolerance develops (Larsen, 2023).
5.2.1. WHY ENTERAL FEEDING
Enteral feeding is achieved through voluntary intake through strategies like improving meal palatability and controlling the hospital environment. Pharmacologic appetite stimulants like cyproheptidine, prednisone, and benzodiazepines are used in short-term studies, but not long-term. Patients with partial or complete anorexia can use forced feeding techniques, which can cause stress. The information given below (Table 4) gives the information on reasons for the enteral feeding. The most effective method for providing a suitable diet is through an enteral feeding device, which can be administered over a long period using various types of tubes. The table given below (Table 6) discusses the types of enteral tubes and their applications (Larsen, 2023).
Table 4: REASONS AND THE BENEFITS OF ENTERAL FEEDING (Larsen, 2023).
	Reason
	Benefit

	Ensure Adequate Calories
	When pets won’t eat enough to maintain their weight

	Give an Appropriate Diet
	Helps manage disease-specific needs (e.g., low protein in renal disease)

	Compensate for Taste/Smell Loss
	Seen in azotemia or due to medications

	Simplify Medication
	Avoids oral “pilling”; easier fluid/medication delivery

	Home Care Possible
	Most tubes support long-term at-home feeding

	Improve Prognosis & Quality of Life
	Better recovery chances and disease management




5.2.2. WHEN TO USE ENTERAL TUBES
Feeding tubes are commonly used in the standard treatment protocol for several diseases, such as feline hepatic lipidosis, trauma, pancreatitis, and renal disease. The given table below (Table 5) discusses the conditions required for intervention of enteral feeding. Furthermore, a lot of animals with renal disease have hypertension and/or fat intolerance, which may require the administration of an even less diet that is low in salt, fat, and protein (Larsen, 2023).
Table 5: CONDITIONS REQUIRED FOR INTERVENTION OF ENTERAL FEEDING (Larsen, 2023).
	Condition
	When to Intervene

	Anorexia
	If no eating for >3–5 days or expected not to eat for next 2–3 days

	Malnutrition or poor intake
	As soon as identified or anticipated

	Chronic illness
	With poor body condition (e.g., renal disease, hepatic lipidosis)

	Orofacial trauma/surgery
	When oral feeding is not possible

	Emergencies (trauma)
	After stabilization


5.2.3. GENERAL CONTRAINDICATIONS IN ENTERAL FEEDING TUBES
Enteral feeding systems are generally not recommended for patients at high risk of aspiration, especially those with impaired awareness, vomiting, or diminished gag reflex. However, devices ending in the jejunum may be the best alternative, and regular anaesthesia or sedation is crucial. The use of an enteral feeding that ends in the jejunum or simplifies meal feeding and allows gastric residual assessment through aspiration or imaging is advised (Larsen, 2023). Malabsorption, acute sepsis, intestinal obstructions or ischaemia, and aspiration are among the most significant consequences, along with tube malposition, obstruction, clogging, hypo- or hyperglycemia, electrolyte imbalance, and malabsorption (Rzeska et al., 2024).
Table 6: TYPES OF FEEDING TUBES IN DOGS (Larsen, 2023).
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	Duration
	When to Use

	Contraindications
	Advantages
	Disadvantages

	Naso-esophageal (NE)

	Nose → Esophagus

	Short-term (<7 days)

	Anorexic dogs with intact GI function, mild cases
	Nasal trauma, severe vomiting, facial/head trauma
	Easy to place, no anesthesia required
	Narrow bore – only liquid diet, potential for dislodgement

	Nasogastric (NG)

	Nose → Stomach

	Short-term (<7 days)

	Need for gastric feeding; better for larger dogs.

	Same as NE + impaired gastric function

	Allows gastric feeding, quick to place

	Risk of aspiration, limited diet type
(Woods-Lee, 2022)

	Esophagostomy (E-tube)

	Cervical esophagus.

	Medium–long term (weeks/months).

	Patients needing long-term support; stable esophagus

		Esophageal disease, regurgitation disorders



	



	Can deliver blended diets, relatively easy maintenance

	Requires general anesthesia for placement


	Gastrostomy (G-tube)

	Stomach via the abdominal wall.
	Long-term (weeks–months)
	When oral/NG/E-tube feeding is not possible or tolerated
	Unstable patients, peritonitis, recent GI surgery

	Allows large-bore feeding, owner-friendly home use

	Surgical or endoscopic placement carries higher risk.

	Jejunostomy (J-tube)
	Jejunum (surgically placed)
	Long-term (weeks)
	
	


When the stomach must be bypassed (e.g., vomiting, reflux)
	Poor surgical candidates, hemodynamic instability 
	Bypasses the stomach, avoiding vomiting risk
	Complex placement, continuous feeding only


                                                                                                                                                                                
Table 7: KEY NUTRIENTS REQUIRED FOR DISEASE-SPECIFIC CONDITIONS

		Disease / Condition



	



		Nutritional Goals



	



		Key Nutrients / Dietary Components



	



		Sources of Nutrients



	



		Special Considerations



	




	Chronic Enteropathy (CE) / IBD (Dandrieux, 2016)

	-Reduce gut inflammation, improve digestion, and restore gut microbiota

	-Novel or hydrolyzed protein, omega-3 fatty acids, soluble fibre, probiotics

	-Venison, duck, hydrolyzed soy protein, psyllium husk(from Plantago ovata plant), fish oil, probiotics
	-Introduce new diets gradually to avoid relapse; avoid known allergens


	Pancreatitis
(Cridge et al., 2022)
	-Provide nutrition without the production of pancreatic enzyme release.
-Ensure sufficient energy and nutrients.
-Prevent relapse by maintaining low-fat intake.
	-Low fat (ideally <10–15% ME; consensus <20%).
-Moderate protein (≈4 g/kg BW) of high digestibility.
-High fiber to slow fat absorption.
-Avoid pro-inflammatory ingredients.

	-Low-fat diets; lean proteins (skinless chicken, cottage cheese); complex carbohydrates (rice, potatoes); pumpkin or psyllium (fibre) 

	-Reintroduce oral feeding as soon as vomiting stops (small meals).
-Strictly avoid high-fat food.
-Monitor triglyceride levels and, in chronic cases, consider pancreatic enzyme supplements if maldigestion occurs.

	Hepatic Encephalopathy (HE) (Bagavan et al., 2023)
	-Reduce ammonia and neurotoxins; support brain function.
		-Moderate protein (≥2.1 g CP/kg/day). 
-Low methionine to reduce mercaptan production. 
-Fermentable fibre for SCFA modulation
- Lactulose to trap ammonia in the colon.
	



	-Cottage cheese, tofu, rice, Fiber-rich foods.
	-Avoid methionine-rich proteins; monitor neurological signs. Lactulose and antibiotics may be adjuncts.

			Chronic Hepatitis / Cirrhosis (Bagavan et al., 2023)
	



	



		-Support liver regeneration; prevent malnutrition and vitamin deficiencies- Energy-dense feed
	



	Moderate protein.
-Fat-soluble vitamins (A, D, E, K).
-Antioxidants (Vitamin E, SAMe, silymarin).
-B-complex vitamins. 
	Cooked chicken, rice, and fish oil.
-Vitamin supplements.
-Liver-support nutraceuticals. 
	-Address anorexia and vomiting; avoid hepatotoxic additives; monitor bile salt secretion and fat-soluble vitamin absorption.

	Canine Parvovirus Enteritis (viral)
(Mazzaferro, 2020)
	-Rapid restoration of fluids and electrolytes.
- Maintain gut integrity and prevent villus atrophy.
-Minimize weight loss and support immune recovery.
	-Highly digestible, low-fat diet start at ~25–50% RER and advance gradually to 100%
- Moderate protein (≈3–4 g/kg BW initially)
-Simple carbohydrates and electrolytes (glucose, Na, K).
- Probiotics, glutamine for gut healing.
	-Canned gastrointestinal or recovery diets; boiled white chicken/rice; bland diets. Fortified recovery fluids (e.g., chicken broth with glucose).
	-Early enteral feeding (e.g., by syringe or tube) is critical – avoid prolonged fasting. 
-Use antiemetics to allow feeding. -Small, frequent meals of easily digestible food (low-fat to reduce vomiting).
Supplementation of glutamine or probiotics. 
-Monitor for hypoglycemia and anemia.

		Canine Distemper Virus (CDV) infection



	


(Abdelhameed et al., 2025)
	-Support the immune system.
-Maintain hydration and electrolyte balance.
-Provide adequate energy to prevent muscle wasting.
- Aid recovery from GI, respiratory, and neurological signs.
	-High-quality protein for tissue repair and immune support.
-Moderate fat for energy.
-Easily digestible carbohydrates.
-Electrolytes (Na, K, Cl) to replace losses from diarrhoea/vomiting.
-Vitamins A, C, and E.
-B-complex vitamins for metabolic support.
	-Protein Boiled chicken, turkey, eggs, low-fat dairy.
-Carbohydrates White rice, pasta, boiled potatoes.
-Fat Chicken fat, small amounts of fish oil.
-Electrolytes & Vitamins Oral rehydration solutions, vitamin supplements, vet electrolyte powders.
-Antioxidants Carrot puree, leafy greens.
	-Monitor for dehydration.
-Feed little, frequent meals.
-Adjust diet if neurological signs impair swallowing/chewing.
-Avoid lactose-containing foods.
-In severe cases, consider assisted or enteral feeding.
-Manage in a low-stress, warm environment to aid recovery.

		Leptospirosis (Sykes et al., 2023) 



	



	
	


-Support recovery from acute kidney injury.
-Provide adequate energy and protein to prevent muscle wasting.
- Maintain hydration and electrolyte balance.
	-High-quality protein– e.g. ~4–5 g/kg BW.
-Adequate calories (≥100–120%RER).
-Low-to-moderate fat (~20%ME).
- Potassium, B vitamins to support renal recovery.
	-Lean meats (chicken, beef), eggs, high-protein therapeutic renal/kidney diets, whey protein supplement.
	-Avoid high protein in diets initially – early feeding should focus on positive nitrogen balance. -Provide frequent small meals or appetite stimulants if anorexic. 
-Monitor renal function; adjust phosphorus only if chronic changes develop

	Pyometra (Costa et al., 2021)
	-Counter severe catabolic state post-surgery.
-Support wound healing and immune function.
-Maintain or restore lean body mass

	-Protein high (supplement with glutamine/glutamate) – e.g.,≥5 g/kg BW total protein.
-Energy-dense diet to meet elevated metabolic demands.
-Arginine and other amino acids for collagen synthesis.

	-Lean meat or egg-based diets (glutamine-rich), recovery diets, or targeted amino acid supplementation (L-glutamine).

	-Provide high-protein, palatable meals as soon as tolerated after surgery. 
-Supplementation with L-glutamine/glutamate has been shown to reduce muscle breakdown and improve body condition in post-pyometra patients. 
-Ensure gradual feeding if GI upset, and consider antioxidant vitamins to reduce inflammation.

	Diabetes Mellitus (metabolic)
(Behrend et al., 2018; Banton et al., 2025)
	- Achieve and maintain ideal body weight
- Minimize postprandial blood glucose spikes
- Preserve lean muscle mass while losing fat (if obese)
	- Moderate-to-high protein (≥4 g/kg BW) to spare muscle (e.g. ~30–40% ME)
- Low-glycemic carbs/fiber (~10–15% crude fiber) to smooth glucose response
- Moderate fat (<20% ME) if not overweight
	Prescription diabetic or weight-management diets (high fibre, moderate protein); lean chicken or fish; whole grains like barley, oats.
	Feed consistent meals at regular intervals. Monitor weight and glycaemic control closely. If overweight, calorie restriction for gradual weight loss (1–2% BW/wk) is important. Avoid simple sugars or free-choice feeding.


	
	

	Chronic Kidney Disease (Parker, 2021)



	







	-Slow progression of renal failure.
-Maintain lean body mass despite protein restriction.
-Control uremic toxins and acidosis
	-Moderate protein (~3.5–4.5 g/kg BW) of high biological value.
-Restricted phosphorus (<100 mg/100 kcal) – many renal diets target 50–80 mg/100 kcal.
-Increased fat (up to 30% ME) for calories.
-Omega-3 FAs (EPA/DHA) to reduce renal inflammation
	-renal diets (Hill’s k/d, Royal Canin Renal) which meet the above criteria; fresh water and potassium supplements if hypokalaemic
	Regularly monitor serum urea/creatinine, phosphorus, and potassium. Encourage fluid intake (wet diets). Avoid excessive sodium restriction unless hypertension. If muscle loss occurs, ensure caloric intake is sufficient to prevent cachexia

	Acute Kidney Injury (Robertson, 2017; Sykes et al., 2023) 
	-Maintain caloric intake during recovery.
-Prevent excessive protein catabolism during oliguria/anuria (once diuresis starts).
- Avoid nutrient deficiencies.
	-Normal-to-high protein (≳4 g/kg BW). 
-Calories (≥150% RER initially if tolerated).
-Phosphorus binders deferred until enteral feeding is established
	
	


-High-calorie, high-protein diets (same sources as leptospirosis row); intravenous fluids during oliguric phase; transition to enteral feeding as early as possible
	-In the oliguric phase, prioritize IV fluids and electrolytes. Once appetite returns, feed small, frequent meals. Monitor electrolytes closely. Address hyperphosphatemia by controlling diet after initial feeding

	Osteoarthritis (Johnson et al., 2020)
	-Reduce inflammation and pain.
-Support cartilage health and joint mobility.
-Aid weight management to reduce joint load.
	-Omega-3 fatty acids (EPA + DHA) 230–370 mg/kg body weight/day.
-Green-lipped mussel (GLM) chondroprotective and anti-inflammatory (dose TBD).
-Glucosamine + chondroitin sulphate synergistically support cartilage repair and reduce inflammation.
	-Fish oil supplements or enriched diets (e.g., 3.5% fish oil inclusion)
-GLM extracts
-Glucosamine and chondroitin sulphate supplements, ideally as a combined formulation.
	Nutraceuticals offer early relief in mild cases but often require NSAIDs or therapies in moderate to severe cases. 

	Leishmaniasis (de Sousa et al., 2021)
	-Modulate immune response.
-Reduce oxidative stress and inflammation.
-Improve protein status.
	-Omega-3 PUFAs (nutritional adjuvants).
-B-complex vitamins as antioxidants.
	-Dietary omega-3 (e.g., fish oil), multivitamin supplementation.
	-Early administration of supplements (30 days before antiparasitic therapy) led to better control decreases globulins, decreases anti-Leishmania Ig, decreases total protein, and increases albumin/globulin ratio.

		Blastomycosis (O'Brien et al., 2018)



	



	-Maintain body weight and muscle mass during prolonged antifungal treatment.
-Support immune function.
-Address nutrient deficiencies that may impair healing.
	- Vitamin D (25-hydroxyvitamin D) dogs with blastomycosis have significantly lower serum 25(OH)D than healthy controls—consider supplementation.
	-Fortified diets; oily fish (e.g., salmon); vitamin D supplements formulated for dogs.
	-Monitoring and correcting vitamin D levels may be beneficial. Recovery; 25(OH)D wasn’t associated with survival but may affect healing and immune response.


6. FUTURE DIRECTIONS 
6.1. Immuno-nutrition
Immune nutrition is defined as “It is a scientific study that determines how essential nutrients are maintained or how other dietary components, such as phytochemicals, probiotics, prebiotics, and food allergies, may impact the immune system's normal physiology and how much these processes are impacted by illness, overnutrition, deficiencies, and supplements” (Harbige and Calder 2018). The table given below (Table 8) discusses specific conditions and their key immune-nutrients, along with their functions.
Table 8. Immuno-nutrients in disease conditions 
	Conditions/ diseases
	Key immune-nutrients
	Functions

	Parvoviral enteritis (Kim et al., 2023).
	L-alanyl-L-glutamine (ala-gin)/ glutamine.
	Oral Ala-Gln at 0.4 g/kg twice daily improved survival chances and faster improvement in appetite.

	Postoperative/wound healing/critically ill (Ham and Kim, 2025).
	Arginine, Glutamine, Omega-3 (EPA/DHA), nucleotides.
	Immune-enhancing formulas (arginine + glutamine + omega-3) improve lymphocyte functioning, wound healing; reduce inflammatory cytokines, and help gut barrier integrity in catabolic/surgical conditions.

	General immune system supports (Pereira et al., 2021).
	Zinc, Selenium, Copper (balance)
	Zinc is essential for innate & adaptive immunity; there is variability in commercial food zinc and highlights bioavailability differences (organic vs inorganic). Use appropriate form/level to avoid deficiencies and interactions

	Broad immunonutrition / micronutrients & functional foods
(Barroso et al., 2024)
	Vitamins A, C, E (antioxidants); B-vitamins; prebiotics/probiotics; nucleotides; omega-3 fatty acids
	Vitamins & phytonutrients as modulators of immune function in dogs; probiotics/prebiotics support gut immunity, and by including these in convalescent diets when indicated, and monitoring interactions



6.2. Artificial intelligence
The relationship between nutrients and gut bacteria can be used for the application of artificial intelligence in nutritional therapy. The development of probiotics that work better and their novel combinations is important (Shima et al., 2017).
Additionally, artificial intelligence also assists preparation of personalized nutrition assessment programs, which makes it possible to develop more individualized nutrition plans that consider patient-specific variations in metabolism or genetics. The use of artificial intelligence in nutritional therapy is still in the research phase. (Shyam et al., 2022).
Recovery problems at the earliest are made possible by a sensor-based Artificial Intelligence system that helps in tracking canine actions, such as swallowing and licking, and generates a health score. Monitoring the activity, sleep, and appetite through sensors helps in convalescent nutritional control and allows for necessary dietary changes. It shows potential for individualized, remote nutrition planning during recovery, despite the small sample size and absence of direct nutritional data (Kim and Kim, 2024).
Artificial intelligence has been effective and more shown good results in predicting survival and recovery period in canine parvovirus patients. Clinicians can customize nutrition support and improve survival rates by utilizing AI models that provide data on intestinal tolerance, fluid therapy, and nutrition delivery methods, thereby reducing dependence on biomarkers (Sanaei et al., 2025).
7. CONCLUSION
Nutritional regulation is essential during the stage of recovery, i.e convalescent stage of illness. foods high in nutrients, meals that are easily digested, and early feeding to maintain muscle mass, restore energy stores, and reduce clinically or recovery periods. Treatment plans are more effective when specific nutrients like nutraceuticals, immune-boosting micronutrients, and targeted amino acids are fed to patients for a particular condition, such as metabolic, infectious, or surgical recovery, and also help promote healing and further lower inflammation. The nutritional monitoring and adjusting meal plans using validated scoring techniques are equally important. With the new research and clinical developments in the field of artificial intelligence, veterinarians can now treat canine convalescence with the same level of precision as acute treatment, ensuring a complete, rapid, and long-lasting recovery.
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