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            Abstract

            
               
Nutritional support is an integral component in the treatment of head and neck cancers (HNC). Studies indicate 90% of HNC
                  patients are at high risk of developing malnutrition. Chemo-radiation and surgery, the three common treatments used to treat
                  HNC are highly susceptible to toxic side effects. Dysphagia is often underestimated in HNC patients. A prolonged impaired
                  swallowing process can lead to severe morbidities like malnutrition, dehydration, aspiration, pneumonia, and even death. These
                  complications have adverse effects on patients' QoL (Quality of Life) and mental health. These adverse reactions further complicate
                  the nutritional status of the patients and the final treatment outcome, increasing morbidity and mortality. The consensus
                  statements try to address nutritional issues and provide practical recommendations for practicing dieticians and clinicians.
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               Introduction

            The prevalence of malnutrition in HNC patients is very common. Ninety percent of HNC patients are at risk of developing malnutrition
               during cancer treatment.1 Malnutrition has a direct impact on a patient's ability to manage treatment and affects the QoL and survival. Patients often
               experience reduced food intake even before the diagnosis and continues throughout the treatment. As an alternative to feeding,
               patient’s when oral feed is inadequate, enteral and/or parenteral nutrition emerges as an efficient tool for ensuring adequate
               nutrition. In certain HNC cases, prophylactic enteral feeding (nasogastric or gastrostomy feeding) showed some advantages
               in terms of progressive malnutrition (weight loss), hospital readmissions, and addressing dysphagia. 2 Several studies have proposed malnutrition as an independent risk factor, there is an urgent need for nutritional guidelines
               and the implementation of multi-disciplinary strategies to prevent and treat malnutrition in HNC patients during treatment
               and later during survivorship. A prolonged weight reduction and decline in nutritional status promote catabolism and chronic
               low-grade inflammation. This may lead to treatment complications and the cumulative impact that may be harmful and can be
               serious in nature characterized by loss of lean mass, compromised immunity, poor QoL, increased hospital stay, and mortality
               chances. 3

         

         
               Methodology

            A PubMed/Web of Science/EMBASE search for relevant papers, randomized clinical trials, systematic reviews, established guidelines,
               recommendations, and consensus statements indexed in the literature from January 1, 2015, to September 30, 2022, was conducted.
               Relevant publications were selected for review based on clear criteria. Findings from the reviewed literature were merged
               and discussed in several rounds of deliberations from 15-10-2022 till 30-10-2022. As there was a dearth of Indian studies,
               the consensus statement committee has to rely on available international publications. Consensus statements were discussed
               and proposed after approval from the majority of committee members. It was accepted that the consensus statements will be
               called recommendations. In total, 27 experts including oncologists, nutritionists, and speech-swallowing therapists participated
               in the process of reviewing literature, deliberation, discussing, drafting, and approval of recommendations. Participants
               were informed to vote on the recommendation statements as “strong consensus”, “moderate consensus” and “poor consensus”. Finally,
               recommendations were graded as per the majority votes. The entire final draft including comments and recommendations was approved
               unanimously.
            

            

         

         
               Nutrition Screening and Assessment

            For effective nutritional management nutritional screening should be performed at the time of diagnosis to identify at-risk
               patients or those who are already malnourished. 4 Nutritional support is recommended at all stages of the treatment for all HNC patients.2 Hence, screening and nutritional assessment should be performed periodically throughout each phase of the treatment and during
               survivorship as well. Screening can be done by any validated tool5 Malnutrition Universal Screening Tool (MUST), Nutrition Risk Screening 2002 (NRS-2002) can be used specifically for inpatients.
               6, 3, 7. ﻿
            

            
                  Nutrition screening

               
                     Table 1

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               To recognize nutritional disorders at the earliest and treat them effectively, all HNC patients should be screened at the
                                 time of diagnosis. Since nutritional status can change rapidly, screening should be repeated at regular intervals throughout
                                 the treatment. 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Malnutrition screening can identify early HNC patients with oral dysphagia and those who are at risk of malnutrition and may subsequently need to
                  be referred to a dietician for a comprehensive assessment and nutrition intervention and monitoring. 7 Validated screening tools like Malnutrition Screening Tool (MST), Malnutrition Universal Screening Tool, and Nutrition Risk
                  screening (NRS2002) can be used. 7

            

            
                  Nutrition assessment

               
                     Table 2

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               All patients during screening found to be malnourished or at risk should undergo a comprehensive nutritional assessment by
                                 a qualified dietician within 24hrs or at the earliest possible time for effective nutritional intervention. Nutritional assessment
                                 should be repeated at regular intervals during the entire treatment and if possible during survivorship for better QoL and
                                 as a cancer recurrence preventive strategy. 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

            

            
                  Nutrition assessment tool

               
                     Table 3

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               For nutritional assessment, the committee recommends the use of validated nutrition assessment tools like Subjective Global
                                 Assessment (SGA). Patient-Generated–Subjective Global Assessment (PG-SGA) can be used in a literate population to assess nutritional
                                 status.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               All those patients with nutritional risk should immediately undergo a comprehensive nutritional assessment. PG-SGA or SGA
                  has been proven to be effective in cancer patients’ nutritional assessment. 7 A detailed nutritional assessment should be able to assess subjectively and objectively to quantify specific nutritional
                  needs. Therefore, a comprehensive nutritional assessment should include anthropometric measurements, recent and past medical
                  history, altered dietary intake, and physical examination along with evaluation of functional capacity and cognitive changes,
                  medications, and laboratory investigations. 3

            

            
                  Nutrition assessment by imaging techniques

               
                     Table 4

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Imaging techniques/investigations like Bioelectrical Impedance Analysis (BIA), dual-energy x-ray absorptiometry (DEXA), computed
                                 tomography (CT), Magnetic resonance imaging(MRI), and ultrasound (USG) provide accurate information on lean mass and fat-free
                                 mass and even bone health. This provides a better perspective of their skeletal-muscle health for effective dietary recommendations
                                 accordingly. These resources are expensive but needs to be encouraged to help better nutritional assessment and treatment
                                 outcome.
                              

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               Several imaging methods can precisely evaluate body muscle mass. Advanced techniques for body composition analysis such as
                  BIA, DEXA, CT, MRI, and USG imaging are gold standards that appear to be the most accurate in measuring adipose tissue and
                  organs in clinical practice.8 Patients' performance status can be assessed by using the Eastern Cooperative Oncology Group (ECOG) scale that may help to
                  identify patients, who may benefit from therapeutic and rehabilitative interventions. 4, 9, 10 Hand Grip Strength (HGS) by hand grip dynamometer can be a useful tool in measuring muscle strength. 4

            

            
                  Dysphagia screening and assessment

               
                     Table 5

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               To maximize the nutritional intervention benefits, all HNC patients should have a pre-treatment baseline assessment of the
                                 swallowing capabilities of patients with dysphagia. The swallowing capability assessment should be repeated at regular intervals
                                 throughout the continuum of care.
                              

                              
                           
                           	
                                 
                              
                              Moderate consensus

                              
                           
                        

                     
                  

               

               Dysphagia is the most frequent and important symptom of HNC. Studies indicate approximately 50% of HNC patients present with
                  oropharyngeal dysphagia. 11 Neuromuscular and sensory damage due to cancer treatment can affect swallowing capacity. Malnutrition, dehydration, even
                  aspiration, and pneumonia can be caused due to impaired swallowing ability. Tumor location and treatment modalities can predict
                  swallowing disorders. Dysphagia screening at the baseline and periodical screening during the treatment can help in detecting
                  high-risk patients. Timely and proper treatment selection, prophylactic exercises, and teaching and training of swallowing
                  maneuvers can reduce impairments, and could optimize functional and therapeutic results, and improve QoL too. 12, 13, 14, 15 
               

            

            
                  Radiation and nutrition evaluation

               
                     Table 6

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               All patients planned for chemo-radiation therapy to the head and neck region should be referred to the dietitian for nutrition
                                 evaluation and nutrition support.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Radiation therapy to the head and neck area can cause several toxic effects that can make the patient difficult to consume
                  adequate amounts of food and fluids. These side effects include loss of appetite, changes in taste, odynophagia, xerostomia,
                  difficulty in chewing, denture issues, oral mucositis (OM), trismus, and dry mouth. Patients receiving radiation for HNC have
                  increased nutritional requirements. Toxic effects of treatment may lead to weight loss. For a better treatment outcome, it
                  is important that the patients maintain their weight to prevent treatment disruptions.
               

            

            
                  Nutrition substrates

               HNC patients may have difficulties in food consumption due to the location of the tumor causing eating, chewing, and swallowing
                  a difficult and painful process. 16, 17, 18 Therefore, most HNC patients may have poor nutritional status before initiating the treatment, which influences negative
                  prognosis and survivorship. 19, 20 Thus, the nutrition goal for HNC patients is to maximize nutrition intake either orally or through nutrition support therapy
                  when oral intake is inadequate. The primary aim is to preserve body weight, and muscle mass, prevent treatment interruptions
                  and unplanned hospitalizations, and thereby improve treatment outcome and QoL. 21 Therefore, all HNC patients should receive intensive dietary counseling and adequate nutrient supplies throughout the treatment.
                  2 
               

            

            
                  Energy requirements

               
                     Table 7

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Total energy expenditure (TEE) of cancer patients, can be measured with predictive equations or it should be considered equal
                                 to healthy individuals depending upon performance status generally ranging between 25 and 30 kcal/kg/day. Indian population's
                                 physical structure and physical activities are heterogenic. Depending upon the prevailing body weight and desired body weight,
                                 to be achieved in near future, energy requirements can further be increased or decreased.
                              

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               Adequate feeding of cancer patients is of paramount importance to prevent malnutrition and its overall impact. TEE for a cancer
                  patient can be calculated as a sum of the resting energy expenditure (REE), [which can be derived by indirect calorimetry],
                  energy for physical activity, and, diet-induced thermogenesis. 22 The TEE in cancer patients with reduced physical activities will be lower than in healthy individuals, while REE is increased
                  in many cancer patients.23, 24, 25 Various international societies after evaluating several studies have defined the energy requirements of a cancer patient
                  to be equal to a healthy individual. 1, 6, 22, 26

            

            
                  Protein requirements

               
                     Table 8

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               To achieve a positive nitrogen balance, we suggest 1.2 to 1.5 g/kg BW/day. The protein requirements in patients with advanced
                                 hepatic encephalopathy, renal complications, or clinical conditions with varying protein requirements need to be assessed
                                 separately. 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Wasting of muscle mass is strongly related to poor functional capacity, treatment toxicity, and adverse outcome in cancer
                  patients.27 Protein synthesis in cancer patients is not impaired and it is responsive to higher consumption of protein. 28 HNC patients who undergo surgeries as a part of the treatments, perioperative morbidity, and poor wound healing are common.29 HNC patients undergoing aggressive chemo-radiation, and having potential toxic effects impacting the treatment outcome should
                  be identified for an aggressive nutrition regime.6 Protein is required not just to build and maintain muscles, it has many other important physiological functions. Adequate
                  provision of proteins can achieve positive nitrogen balance, faster recovery from toxic side effects of treatments, and help
                  to build muscles or prevent muscle loss. 27 European society for nutrition and metabolism (ESPEN) 1, Nutritional management in head and neck cancer: United Kingdom National Multidisciplinary Guidelines30 Evidence-based practice guidelines for the nutritional management of adult patients with HNC, Cancer Council Australia. 6 recommend protein in the range between 1.2 to 1.5g/kg/day. 
               

            

            
                  Omega 3 fatty acids

               
                     Table 9

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Omega 3 Fatty Acid supplementation can be considered in weight-losing cancer patients, and patients affected by potential
                                 chemoradiation toxic effects during cancer treatment. 
                              

                              
                           
                           	
                                 
                              
                              Moderate consensus

                              
                           
                        

                     
                  

               

               In a Randomized Control Trial (RCT), 37 ambulatory post-operative HNC patients showed improvement in blood protein concentration
                  and lymphocyte levels after they consumed nutritional supplements enriched with omega-3 fatty acids 31  In a systematic review, five out of seven studies reported a beneficial effect of omega-3 enriched Immuno-nutrient formula
                  on the nutritional status of HNC patients by reducing treatment toxic effects. 32 Studies strongly indicate that ω3 PUFA increases nutrient intake and has a significant role in improving increasing body
                  weight and body composition in cancer patients. 33, 34, 35, 36, 37, 38, 39 Couple of studies have demonstrated the protective effect of omega-3 fatty acids on chemo-induced neuropathy. 40, 38 Lyra et al in their meta-analysis, reported omega-3 ( 
                     
                        ω
                     -3) supplementation, with or without other immunonutrients, has benefited in maintaining or improving patients' body weight,
                  BMI, and positive impact on nutritional status.41 In post-operative conditions, ω-3 PUFA supplementation has been shown to reduce inflammatory state  42,  infection incidents 43, 44, 45, and improve overall survival46 and QoL. 47  Hence, ω-3 PUFA seems to have beneficial effects on various clinical conditions.
               

            

            
                  Glutamine supplementation

               
                     Table 10

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               We suggest the use of oral glutamine in HNC patients undergoing RT-CT with caution. The committee has no consensus statements
                                 on topical glutamine and parenteral glutamine recommendations in preventing or treating OM.
                              

                              
                           
                           	
                                 
                              
                              Moderate Consensus

                              
                           
                        

                     
                  

               

               A systematic review of twenty studies involving 1535 patients suggested supplementation with glutamine did not reduce the
                  overall incidence of mucositis but delayed the onset of oral mucositis. 32 In another systematic review conducted by the Mucositis Study Group of the Multinational Association of Supportive Care in
                  Cancer / International Society of Oral Oncology (MASCC/ISOO), out of 78 papers that were identified, 29 papers were analyzed.
                  Some of these studies had heterogeneous patient populations with varying degrees of CTRT treatment. Based on the evidence
                  level the committee stated in favor of oral glutamine with caution in HNC patients for the management of OM. 48 The meta-analysis of RCTs by Lyra et al has found significantly lower mucositis grades and shorter mucositis duration in
                  interventional groups compared to controls. 41 In an RCT of 144 patients with nasopharyngeal cancer, who had received concurrent chemoradiotherapy (CCRT) were administered
                  parenteral glutamine. In the glutamine (+) group 90% of patients and in the glutamine (-ve) group 92% of patients developed
                  all-grade OM. 49 A meta-analysis of RCTs concluded oral glutamine supplementation with no certain clinical benefits in the radiation-induced
                  onset of OM, preventing or reducing incidence and severity in HNC patients. 50 
               

            

            
                  Immunonutrition in mucositis

               
                     Table 11

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Due to insufficient evidence, we are not recommending immunonutrition supplementation in reducing mucositis incidence and
                                 its severity.
                              

                              
                           
                           	
                                 
                              
                               Moderate Consensus

                              
                           
                        

                     
                  

               

            

            
                  Immunonutrition in HNC surgeries

               
                     Table 12

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Due to inconsistent and insufficient evidence, we recommend the use of immunonutrition supplementation in HNC surgical patients
                                 either intravenous or enteral with caution.
                              

                              
                           
                           	
                                 
                              
                               Moderate Consensus

                              
                           
                        

                     
                  

               

               A systematic review of twenty studies indicated that immunonutrient-enriched formulas in HNC patients during chemo-radiation
                  may have a positive impact on maintaining nutrition status.32 In another review paper, Immunonutrition showed to reduce postoperative fistula formation, but there was no other positive
                  outcome on length of hospital stay, wound infection, and adverse events. 51  In a systematic search of oral or enteral immunonutrition versus standard nutrition, Miller et al concluded that there is
                  insufficient evidence on the beneficial effects of immunonutrition on infectious episodes in heterogeneous populations including
                  HNC patients during chemotherapy. 52 In 96 HNC patients undergoing salvage surgery for squamous cell carcinoma, preoperative supplementation of immunonutrition
                  showed improvements in tissue regeneration, 53 immune response, 53 reduced complication rates, and length of hospital stay. 53, 54 In an RCT of 88 HNC patients receiving CCRT, immunonutrition supplementation in 45% of patients saw lower hematological toxicities
                  and a much lower percentage of severe nonhematologic toxicities with no effect on the 2-year overall survival. However, the
                  results were not statistically significant. 55 In 110 HNC patients undergoing definitive CCRT immunonutrition did not show any advantages in reducing the risk of mucositis.56 A double-blind phase III trial of immunomodulating nutrition formula administered during adjuvant chemoradiotherapy failed
                  to reduce severe mucositis, but there was an improvement in the long-term survival and progression-free survival of compliant
                  Head and Neck Squamous Cell Carcinoma (HNSCC) patients.46 Further investigations and well-planned larger studies are needed, to clarify the definite benefits, timing, dosage, and
                  duration of immunonutrition.
               

            

            
                  Arginine

               
                     Table 13

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Due to inconsistent evidence, routine use of arginine supplementation cannot be recommended.  

                              
                           
                           	
                                 
                              
                               Moderate Consensus

                              
                           
                        

                     
                  

               

               The arginine-enriched formula showed to decrease in the incidence of fistulas in the HNC patient’s post-surgery period with
                  a reduction in the length of hospital stay. However, the advantages seemed to be statistically insignificant after adjusting
                  for age, tumor stage, or aggressiveness of the surgery. 57 Similarly, in a meta-analysis, 397 patients from six studies receiving arginine as a single substance with other nutrition
                  saw a reduction in fistulas (OR ¼ 0.36, 95% CI: 0.14 to 0.95, p ¼ 0.039), and LOS (mean difference: 6.8 d, 95% CI: 12.6 to
                  0.9 d, p ¼ 0.023). But, there was no benefit observed in wound infections or other infections 58 Another RCT showed that enteral arginine supplementation had no advantage in postoperative nutritional status, surgery-induced
                  immune suppression, or clinical outcome in severely malnourished HNC patients. 59 A review paper on the use of arginine on inflammatory markers concluded no benefit on inflammatory markers such as C-reactive
                  protein (CRP), interleukin-6 (IL-6), and tumor necrosis factor-alpha values (TNF-α). 60

            

            
                  Micronutrient deficiencies

               
                     Table 14

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               HNC patients are at risk of developing micronutrient deficiencies from the time of diagnosis and throughout the treatment.
                                 Therefore routine checkup of micronutrient deficiencies is recommended. 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

            

            
                  Micronutrient (Vitamins and minerals supplementation)

               
                     Table 15

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Micronutrient supplementation is recommended in established nutrient deficiencies in amounts approximately equal to the RDA.
                                 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Few studies indicate potential associations between vitamin D and HNC, and supplementation of micronutrients has been proposed
                  to prevent several cancers. 61, 62, 63, 64, 65  HNSCC patients with severe vitamin D deficiency have shown reduced immune cell activities. 66, 67 Vitamin D supplementation, in these patients showed a significant rise in natural killer cell’s (NKC) cytotoxic activities.
                  It is also proposed in the study that Vitamin D substitution as an adjuvant in immune therapies such as cetuximab and nivolumab
                  treatment could support antitumorigenic activities, thus improving patients' prognosis. 66 Vitamin D/cisplatin combinations were seen to be effective in killing cisplatin-resistant cells. 68 Few studies have proposed vitamin D deficiency may increase the incidents and mortality of HNC. 69, 70, 71, 72, 73 Some studies have suggested that vitamin D supplementation in cancer patients could improve survival rates. 74  contrary to these studies Meyer F et al found no influence of pre-treatment vitamin D status on the disease outcome in HNC
                  patients. 75 whereas some studies have asked for more RCTs in this area of research for a definite conclusion. 76 
               

               The dietary assessment of 114 HNC patients through FFQs showed reduced micronutrient intake. The majority of HNC patients
                  did not meet their recommended dietary intakes for vitamins D, E, C, folate, and magnesium. 77 The Netherlands Cohort Study which included 120,852 participants completed an FFQ that revealed a strong inverse association
                  between vitamin C and overall HNC incidents.78 In the same study, no statistically significant results were seen for other nutrients such as vitamin E, α-carotene, β-carotene,
                  lycopene, and lutein plus zeaxanthin. 78 A prospective RCT of 62 HNC patients who underwent surgery, reported a deficiency of protein, vitamin D, zinc, and iron immediately
                  after surgery. 79 In 29 HNSCC patients, the blood samples collected after radiotherapy, plasma lutein, zeaxanthin, α-carotene, β-carotene,
                  lycopene, and total carotenoids were found to be significantly lower. 80 
               

            

            
                  Vitamin E as a therapeutic intervention in treating mucositis

               
                     Table 16

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Vitamin E applicant is recommended with caution in preventing or treating OM. 

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

            

            
                  Vitamin A as a therapeutic intervention in treating mucositis

               
                     Table 17

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               There is insufficient evidence to recommend vitamin A applicants in treating or preventing OM.

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               OM is one of the most common toxic effects seen in HNC patients undergoing anticancer therapies. A survey of scientific literature
                  published between the years 2004 and 2019 revealed a positive effect of vitamin E, zinc, and glutamine in preventing and treating
                  OM. 81 A systematic analysis revealed that Vitamin E topical application had performed better on OM than Vitamin E systemic administration.
                  Vitamin A topical treatment also showed a reduction in the severity of OM similar to vitamin E. 82

            

            
                  Zinc

               
                     Table 18

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               There’s inconsistent evidence of the benefits of zinc supplementation in addressing mucositis, taste, and dermatitis, we
                                 cannot recommend routine use of zinc supplements in treating or preventing OM, dermatitis, and/or improving taste.
                              

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               Zinc is a trace element that has an important role to play in immunity and cell growth. 9 The serum zinc level was seen to have an inverse relation with the early development of mucositis and dermatitis. 83  Zinc has been proposed to have a therapeutic impact on taste loss and OM. 84, 85 A systematic review by C Hoppe et al concluded that Zinc supplementation can prevent oral toxicities, and dermatitis during
                  radiation but no improvement in mucositis or other side effects induced by chemotherapy. 84 In a meta-analysis, three studies favored zinc in reducing the incidence and severity of mucositis in HNC patients undergoing
                  radiotherapy with or without chemotherapy and one study by Gorge et al found no benefits in the incidence of mucositis.86 In an RCT of 120 HNC patients, 60 patients, received 150mg of Zinc sulfate once daily benefited in the delay of onset, decrease
                  in severity, and duration of oropharyngeal mucositis.87 In a retrospective study 202 HNC patients, out of which 95 patients received Zinc supplementation and fared better in salivary
                  gland toxicities compared to the others who dint receive Zinc supplements. 88 In a systemic review of four RCTs involving 162 HNC patients, zinc sulfate supplementation did not find the benefit of prophylaxis
                  against radiation-induced OM. 89 Similarly, another review of five RCTs of oral zinc sulfate found no clinical benefits in chemotherapy-induced OM in preventing
                  or reducing the incidence, severity, or pain intensity. 90 
               

               In a review of twelve RCTs majority of studies showed the benefits of glutamine and zinc supplementation in delaying the onset
                  of OM and reducing the severity in HNC patients receiving chemoradiotherapy. 91

            

            
                  Perioperative nutrition

               Perioperative nutrition deals with preoperative, intraoperative, and postoperative care. Perioperative nutrition plays a vital
                  role in patients with poor nutritional status and surgical outcomes. Perioperative nutrition includes prehabilitation, preoperative
                  carbohydrate loading, and immunonutrition. 92

            

            
                  ERAS feasibility and benefits in HNC surgeries

               
                     Table 19

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               HNC patients may benefit from the implementation of comprehensive ERAS protocols, as ERAS can expedite their recovery, food
                                 intake, pain, speech, swallowing, and communication.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Perioperative nutritional support, as recommended within the ERAS (Enhanced Recovery After Surgery) protocol, has been shown
                  to be beneficial in achieving better results post-operatively.93, 94 ERAS is an earnest attempt to use metabolic strategy to reduce perioperative stress, reduce post-operative complications,
                  reduce hospital stay, and thus improve postoperative outcomes. 95, 96, 94 A significantly shorter LOS was observed in the ERAS group of patients (median, 14 days; range, 10-19) compared to the non-ERAS
                  group (median, 17.5 days; range, 13-21) (p = 0.0128). 97 In a recent study, Twenty-five patients underwent surgery with ERAS protocols with perioperative nutrition supplementation.
                  A strong negative correlation between the modified Nutrition-Related Index (mNRI) and the number of complications (P = 0.01),
                  specifically, fistula rate (P = 0.04) and unplanned reoperation (P = 0.04) was observed.94 HNC patients can benefit from comprehensive ERAS protocols, by helping them enhance their recovery, including breathing,
                  food intake, pain, speech, swallowing, and communication.98 Prolonged inadequate oral intake is associated with higher mortality. 
               

            

            
                  Perioperative nutrition

               
                     Table 20

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Pre-operative nutrition buildup of 10-14 days is recommended, specifically in malnourished or at-risk patients undergoing
                                 major surgery, even if the surgery has to be delayed.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Prehabilitation or preoperative nutritional management does not mean correcting years of nutritional deficiencies. It focuses
                  on optimizing the malnourished or at-risk patients for surgical stress which are complex and diverse. 99

               Nutrition support of 10-14 days is recommended in severely malnourished or at-risk patients before major surgery even if surgery
                  has to be delayed. 30 Perioperative nutritional optimization by carbohydrate loading consistent with ERAS recommendations is safe and well tolerated
                  in patients undergoing head and neck surgery. 30, 100 
               

            

            
                  Perioperative immunonutrition

               
                     Table 21

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Pre operative immunonutrition has shown no additional benefits like reduced infections or faster wound healing compared to
                                 standard nutrition. However, post-operative immunonutrition may be considered with caution to benefit from reduced length
                                 of stay and reduced fistula formation.
                              

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               In HNC surgeries preoperative immunonutrition studies have not shown any additional benefits compared to standard nutrition
                  support in patients undergoing HNC surgery. Investigations have produced mixed results in this population. There are large
                  variations in the study designs, the composition of immunonutrition formulas, administration protocols, and the period of
                  administration. 101, 102 In a nonrandomized study of 195 high-risk HNC patients undergoing surgery, 59% of the patients were prescribed arginine enriched
                  nutritional supplements, and 41% did not. Of those who did not receive the supplement, 38 (47.5%) patients experienced postoperative
                  complications compared to 29 (25.2%) patients who consumed the arginine enriched supplement (p=0.0021). On average 2.8 days
                  longer hospital stay was observed in patients who did not have enhanced nutrition (p=0.02), and there was no difference in
                  readmission rates between the two groups (p=0.91). 103 Similar results were observed in a retrospective study in patients who received immunonutrition had a lower fistula occurrence
                  rate (17.91% vs. 32.84%; p=0.047) and a shorter mean Length of Stay (LOS) [28.25 (SD 16.11) Vs 35.50 (SD 25.73) days; p=0.030].
                  57  In a systemic review of 19 RCTs (1099 patients) the authors found no evidence of a difference in the LOS (mean difference
                  -2.5 days, 95% confidence interval (CI) -5.11 to 0.12). Similarly, the effect of immunonutrition on wound infection was found
                  to be poor (risk ratio (RR) 0.94, 95% CI 0.70 to 1.26) However, there was reduced fistula formation with immunonutrition group;
                  the absolute risks were 11.3% and 5.4% in the standard care and immunonutrition groups, with a RR of 0.48 (95% CI 0.27 to
                  0.85). But the study concluded that the evidence was of low quality. 51 A review article of 19 studies with 1099 HNC patients found no benefit of immunonutrition on wound infection. 51

            

            
                  Pre-operative carbohydrate loading

               
                     Table 22

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Consider carbohydrate loading in patients undergoing head and neck surgeries and use cautiously in diabetic patients considering
                                 glycemic variability.
                              

                              
                           
                           	
                                 
                              
                               Moderate consensus

                              
                           
                        

                     
                  

               

               The rationale for preoperative carbohydrate loading is that a fed state before surgery can attenuate insulin resistance and
                  catabolism, improves better glucose management, and preserves lean body mass.104  A large number of studies on the role of carbohydrate loading in HNC surgeries are limited. However, the studies strongly
                  indicate carbohydrate loading in patients undergoing HNC surgeries is safe and well tolerated.97 
               

            

            
                  Route of feeding

               
                     Table 23

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               The oral route with counseling is the preferred choice to improve nutrition and nutritional supplements should be recommended
                                 if counseling is not effective. In conditions when oral feeding is not possible or intake is less than 60% of daily requirements
                                 and the condition is going to prevail for the next five days or more enteral tube feeding can be considered. In case of a
                                 nonfunctional gut expected for more than five days, TPN can be started.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               The intestine; other than the digestive, absorptive, and endocrine processes, also has an effective immunological function.
                  The gut-associated lymphoid tissue (GALT) plays an important role in gut immunity as it is the host for many immune cells
                  like B and T lymphocytes, macrophages, antigen-presenting cells, and enteroendocrine cells. 105, 106 Mucosal starvation leads to lymphoid tissue atrophy, a decline in immune system function, and increased bacterial translocation.
                  107 SCCM-ASPEN critical care nutrition guidelines recommend the oral route as the preferred choice and encourage early enteral
                  feeding when oral feeding is not an option available. If unable to meet 60% of caloric requirements through enteral feeds
                  for several days, parenteral nutrition can be added.108, 30 High-risk patients or severely malnourished patients whose gut is not available for enteral feeding should be administered
                  TPN. 108, 7, 30 National Institute for Health and Care Excellence guidelines recommend gastrostomy feeding if enteral feeding is expected
                  to prolong for more than four weeks. 109

            

            
                  Post-operatively when to start feeding

               
                     Table 24

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Feeding should start within 24 hours after the surgery. If oral feeding is not possible enteral feeding should be considered
                                 
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               One of the principles of ERAS is the early initiation of oral or enteral tube feeding after all surgeries. Early initiation
                  enteral feeding has been shown to reduce the risk of infection, improved insulin resistance, and reduced the number of hospital
                  stays. 96 Early feeding increases gastrointestinal (GI) hormone secretion and improves macrophagic activity and increases intestinal
                  absorptive function. 110 Studies in HNC surgeries have demonstrated that early feeding (oral diet) on POD-1 reduces the length of stay without increasing
                  perioperative complications. 111

            

            
                  Diagnosis of Chyle’s leak

               
                     Table 25

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               Confirm chyle leak by analysis of drainage fluid for triglycerides and chylomicrons. 

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

            

            
                  Nutritional management of Chyle's leak

               
                     Table 26

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               For most patients with high-output postoperative chyle leaks, the preferred approach is early intervention (surgical/interventional
                                 radiology) rather than prolonged conservative therapy with nutritional modification. While awaiting surgery, the patients
                                 may be treated with tube thoracostomy drainage, bowel rest, and administration of TPN and somatostatin analogs. For most patients
                                 with low-volume postoperative chyle leaks or patients with chylothorax for nonsurgical reasons, an initial conservative approach
                                 is justified. The conservative management may include tube thoracostomy drainage, a low-fat diet, and administration of TPN
                                 and somatostatin analogs.
                              

                              
                           
                           	
                                 
                              
                               Strong consensus

                              
                           
                        

                     
                  

               

               Chyle leak (CL) leads to the loss of protein, fat, and fat-soluble vitamins, trace elements, and lymphocytes through the chyle.
                  Large volume chyle loss may result in hypovolemia, electrolyte imbalances, malnutrition, and immunosuppression 112, 113, 114, 115. CL can be confirmed by analysis of drained fluid for triglycerides and chylomicrons. 30  All suspected CL patients should be recommended to a conservative nonfat diet, low-fat diet, or medium-chain triglycerides
                  (MCT) diet with bed rest and bed elevation. 109 Patients on a fat-free diet or diet with MCT for a prolonged period may need essential fatty acid supplements and fat-soluble
                  vitamins. If CL does not resolve after fat restriction or the MCT diet does not respond satisfactorily to conservative management
                  alone, and the drainage volume is consistently high, TPN can be administered. 109 Management of chylothorax depends on the etiology and whether the leak has a high (> 1 lire) or low (< 1 liter) output. There
                  are multiple options for patients who fail to respond to the conservative measures, which include pleurodesis, percutaneous
                  thoracic duct embolization/ disruption, or thoracic duct ligation.
               

            

            
                  Nutrition in palliative care

               
                     Table 27

                  
                        
                           
                              	
                                 
                              
                               Recommendation

                              
                           
                           	
                                 
                              
                               Comment

                              
                           
                        

                        
                              	
                                 
                              
                               The goals of nutrition in palliative care and at the end of life should be to improve QoL and symptom management. It is important
                                 to address issues of food and feeding rather than nutrients. Minimize food-related discomforts. Consider ethical questions
                                 before administering artificial feeding therapies.
                              

                              
                           
                           	
                                 
                              
                               Moderate Consensus

                              
                           
                        

                     
                  

               

               Advanced cancer patients' life expectancy may range from months to years. The main issues of cancer patients with chronic
                  or incurable illnesses are cachexia and nutrition management. Palliative care should be focused on alleviating symptoms and
                  improving QoL. 22, 116. Attempts can be made for good nutritional status, physical activities, and psychosocial needs for palliative patients depending
                  upon the expected survival period and performance status. 117 Patients at the end of life receiving palliative care experience difficulties in food intake. 116, 117 Sánchez-Sánchez E et al, in their review concluded that even though the use of EN reduced diarrheal episodes and improved
                  hospital survival, it increased visits to the emergency department and EN showed no benefit on the level of comfort and satisfaction
                  over the group of patients those who were not on EN. 118 In a single-centered one-month observational study, 72 palliative care patients of which 34 (47%) were on parenteral nutrition
                  had frequent venous access complications, edema, and poor QoL. 116 Thus the benefit of artificial nutrition in end-of-life treatment seems questionable and can lead to ethical issues. Artificial
                  nutrition should be used with realistic goals of treatment outcome and wishes of patient and assessment by the doctor and
                  other health care professionals.118, 119 
               

            

            
                  Modified diet for patients with dysphagia

               Dysphagia can lead to serious clinical conditions like malnutrition, dehydration, aspiration pneumonia, reduced functional
                  capacity, and even death.120 More than 50% of oropharyngeal cancer patients and patients who had undergone total glossectomy develop dysphagia. 11 Dysphagia has varied symptoms. The swallowing capacity of a patient with dysphagia should be evaluated by a speech and swallowing
                  therapist. 121 The swallowing therapist based on the diagnosis will advise on the right texture of the food to ensure that they receive
                  adequate nutrients. The bolus food consistency modification is an effective strategy for improving nutritional and hydration
                  status in patients with dysphagia. In cases of severe dysphagia, patients will need enteral tube feedings. 120, 121 The expert committee recommends the changes in the food textures as specified in Figure  1.
               

               

               
                     
                     Figure 1

                     Modified texture dysphagia diet chart

                  
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/a18f4ac3-eb39-4a38-a26f-ec0c036b3b51/image/ef053e36-fc49-4061-bd77-8c41bd7e6003-uimage.png]
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