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OVERVIEW OF MALNUTRITION IN CANCER PATIENTS 

DEFINITIONS OF MALNUTRITION 

 Malnutrition has been defined as ‘A state of nutrition in which a deficiency or excess (or imbalance) of 
energy, protein and other nutrients causes measurable adverse effects on tissue/body forms or 
function and clinical outcomes’ (1).  

 Though this definition does encompass obesity as well as micronutrient or mineral imbalances, in the 
context of cancer malnutrition, the effect of broader macronutrient deficiency, particularly energy 
and protein, is of primary concern (2-3). Hence throughout this learning package, the term 
‘malnutrition’ refers to the deficiency state or under-nutrition, also known as protein-energy 
malnutrition.  

 ICD-10-AM (4) states “in adults, malnutrition includes weight loss of at least 5%, with evidence of 
suboptimal intake resulting in subcutaneous fat loss and/or muscle wasting”. Diagnostic criteria for 
protein-energy malnutrition as per the ICD-10-AM are described below:  

 

Protein-Energy Malnutrition Criteria in Adults (4) 

Degree of PEM* Criteria for Classification 

Severe PEM BMI** <18.5 kg/m2 or >10% unintentional loss of weight 

and evidence of suboptimal intake resulting in severe loss of subcutaneous fat 

and/or severe muscle wasting 

Moderate PEM BMI < 18.5 kg/m2 or 5-9% unintentional loss of weight  

and evidence of suboptimal intake resulting in moderate loss of subcutaneous fat 

and/or moderate muscle wasting 

Mild PEM BMI < 18.5 kg/m2 or 5-9% unintentional loss of weight  

and evidence of suboptimal intake resulting in mild loss of subcutaneous fat and/or 

mild muscle wasting 

*PEM=protein-energy malnutrition, BMI=body mass index 

 

 Micronutrient deficiencies may exist and impact outcomes for cancer patients, either related to 
malnutrition or in isolation, however, there are no nutrition screening or assessment tools specifically 
designed to identify micronutrient deficiency and therefore clinical judgment is required (5). 

 

PREVALENCE OF MALNUTRITION IN PEOPLE WITH CANCER  

 Oncology patients are more likely to be malnourished compared with other clinical groups (6-9) 

 Malignant disease has been found to be an independent risk factor for malnutrition (OR 1.509, CI 
1.180–1.930, P<0.01) (9) 
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 Overall prevalence of malnutrition in oncology patients in Australia has been found to be between 26-
48% (5-6) 

 This is in the range of figures reported in the international literature, with prevalence rates between 
31-71% identified in Europe, Asia and South America (7-11) 

 Prevalence of malnutrition amongst chemotherapy outpatients has been reported to be between 23-
46% in Australia (5, 12-14) 

 Prevalence of malnutrition in unselected radiotherapy outpatients is 9% in Australia (5), increasing to 
35% amongst high-risk groups receiving RT to the head, neck, rectal or abdominal areas (15).  

 This is similar to the 39% prevalence of malnutrition reported internationally during RT in high risk 
groups receiving RT to the head & neck, gastrointestinal tract or lung (16) 

 Concurrent chemotherapy during RT is significantly associated with malnutrition (p=0.006) (16). 
Prevalence of malnutrition during concurrent chemoRT has been found to be higher than during RT or 
chemotherapy alone (37% vs 9% or 23% respectively) (5) 

 

CAUSES AND CONTRIBUTORS OF CANCER MALNUTRITION 

Hospitalisation 

 Many studies have found hospitalisation is significantly associated with malnutrition (5, 10-11) 

 Oncology patients were 1.8 times more likely to eat <50% of food offered in hospital (6).  

 Sub-optimal food intake over an extended time period whilst in hospital puts patients at risk of 
becoming malnourished or of further deterioration in nutritional status (6). 

 
Tumour Location 

 Nutritional deterioration has been significantly linked with tumour location (2) 

 Certain tumour groups have a high incidence of malnutrition and are well-recognised to be patients at 
high nutrition risk: 

o Head and neck: 40-47% malnourished (2, 5, 10-11) 
o Upper gastrointestinal (Stomach, oesophagus): 50- 62% malnourished (2, 5, 10-11) 
o Lung: 37-40% malnourished (5, 10) 

 The physical presence of the tumour in upper gastrointestinal and head and neck cancers can cause 
obstruction/ stricture of the GI tract and nutrition impact symptoms such as pain, odynophagia and 
dysphagia, and hence reduce dietary intake (17-18) 

 At early stages of disease, patients with head and neck and gastro-oesophageal cancers show 
significant reductions in dietary intake(2) and severe loss of weight (18) 

 In lung cancers, malnutrition is likely related to increased energy needs which may lead to weight loss 
without change in dietary intake (19) 

 
Age 

 Malnutrition has been found to be significantly more common in patients >65-70 years (35-43% 
respectively) compared to those in younger age groups (5, 9) 

 The average age of malnourished patients has been found to be significantly greater than in those 
who were well nourished (7)   

 Age correlates significantly with malnutrition (20), and higher age is an independent risk factor for 
malnutrition (9) 

 
Advanced disease 

 Patients’ nutritional deterioration has been found to be significantly related to cancer stage 
(P=0.0001) (2) 

 Advanced cancer stage is an independent factor associated with increased LOW (21). 

 Malnutrition and weight loss were significantly higher and dietary intakes of energy and protein were 
significantly lower in patients with stage 3-4 cancers compared to patients with stage 1-2 cancers (2) 

 Patients with advanced disease receiving treatment of palliative intent have significantly higher rates 
of malnutrition compared with patients receiving active/curative treatments (75% vs 46% 
respectively) (5) 

 Presence of metastases is associated with the presence of malnutrition (10) and frequency of weight 
loss (21) 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 5  

 
Social situation 

 Malnutrition is higher in patients living in residential care (50 per cent) versus living alone (35 per 
cent) versus living with family or a carer (30 per cent) (5) 

 Prevalence of malnutrition was found to be higher in areas of lower per-capita income (20) 
 

Performance status 

 Low performance status was associated with the presence of malnutrition (10) 

 Patients who have lost weight are significantly more likely to have a poorer performance status than 
those who have not lost weight (22)  

 
Polypharmacy 

 Polypharmacy is an independent risk factor for malnutrition (9) 
 

Nutrition Impact Symptoms (related to cancer itself)  

 Stress and anxiety of a cancer diagnosis can affect appetite and food intake (5) 

 Up to 62% of cancer patients present with symptoms that may affect eating (23) 

 Symptom burden increases with advanced cancer, with a mean of 3.7 symptoms impacting dietary 
intake (24) 

 A higher incidence of adverse symptoms prior to treatment has been correlated with increased loss of 
weight (23) 

 The most commonly reported symptom amongst cancer patients is anorexia, with 38-52% of patients 
experiencing poor appetite (11, 23-25) 

 Other commonly reported symptoms include: 
o Pain- 22-30% (11, 23, 25) 
o Early Satiety- 22-27% (11, 23) 
o Nausea- 18-38% (23, 25) 

 The absence of nausea and vomiting has been found to be an independent determinant of weight 
stabilization (26) 

 

Nutrition Impact Symptoms/ Toxicities related to cancer treatment  

 Nutritional deterioration in advanced cancer has been significantly associated with previous surgery 
or chemotherapy (P=0.02) (2) 

 Treatment with radiotherapy has been significantly associated with the presence of malnutrition (10) 

 RT and/or chemotherapy may cause a number of side-effects that can affect nutritional status e.g. 
Mucositis, nausea, vomiting, anorexia, diarrhoea, fatigue (22, 27-31) 

 Acute toxicity is greater for combined chemoRT compared with chemotherapy or RT alone due to 
chemotherapeutic agents acting as radio-sensitizers (31) 

 Increased severity of toxicity was strongly associated with decline in nutritional status in patients 
undergoing radiotherapy (30) 

 Radiation-induced toxicities can continue for weeks to months beyond the end of treatment (27-29, 
32) 

 Toxicity from radiotherapy has been found to be more frequent, severe and of longer duration when 
nutritional intake is suboptimal (29) 

 Symptoms such as appetite loss, nausea and vomiting and fatigue were significantly worse in 
malnourished patients compared with well-nourished patients during chemotherapy (33) 

 

Modified diets 

 Patients with dysphagia or poor dentition (34), or toxicity from treatments e.g. 
mucositis/odynophagia, may require texture-modified diets 

 Inpatients on texture modified diets were least likely to consume all the food offered in the Australian 
Nutrition Care Day Survey (6).  

 In older adults, patients on texture-modified diets had significantly lower intakes of energy and 
protein compared to patients consuming a normal diet (34) 

 Even in healthy adults, texture modification significantly reduced food intake by 7- 9% (35) 
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 Standard texture meals were rated significantly more palatable than texture-modified meals by 
healthy adults (35) 

 Possible reasons for poor intake of texture modified diets include: a higher incidence of eating 
difficulties in patients requiring texture modification, reduced food choice, unappealing presentation 
of food and foods being less palatable(34) 

 

Additional requirements related to cancer itself 

 Energy expenditure has been shown to vary greatly in cancer patients (3) 

 Treatment and disease stage may alter metabolic requirements over time (36) 

 Hypermetabolism has been found to be present in approximately 50% of patients with advanced 
cancer and is not compensated for by increased intake, which can make a large contribution to 
negative energy balance and wasting (3, 37)  

 Cancer cachexia also increases nutritional requirements (36) likely mediated by systemic 
inflammatory processes (38) 

 

Additional requirements related to cancer treatment  

 Evidence-based practice guidelines recommend increased intakes of energy and protein during 
chemotherapy and radiotherapy are required for weight stability (36, 39) 

 Additional energy and protein is also required for recovery from surgery (40-41) 
 

Dietary restrictions 

Cancer diets 

 Many patients with cancer use complementary and alternative medicine, of which diets and 
nutritional supplements are most common (42) 

 Often cancer diets are based on theories of carcinogenesis which do not agree with modern scientific 
concepts (42) 

 Restrictive or imbalanced dietary intakes associated with cancer diets have been associated with risks 
such as excesses or deficiencies of macro- and micro-nutrients, weight loss metabolic derangements 
and death (42) 

 

Peri-operative care 

 Traditional perioperative care involves extensive fasting periods or fluid-only diets to prepare the 
bowel for surgery and to ‘rest’ the gut following surgery, and is still common in hospitals throughout 
Australia (43)  

 Conservative views on progression to full ward diet post-operatively can mean advice such as ‘go 
slow’ and ‘take it easy’ with food and fluid intake is commonly given to patients (43) 

 Despite awareness of the ERAS nutrition protocols many hospitals have not been able to fully 
implement the evidence-based nutrition care guidelines (43) 

 “A significant gap between the literature and clinical practice remains in the nutritional management 
of colorectal surgery patients” (43) 

 

Fasting for procedures  

 The Australian Nutrition Care Day Survey identified being away for a diagnostic test/procedure was 
the second most common reason why participants did not consume between-meal snacks (6) 

 

CONSEQUENCES OF CANCER MALNUTRITION 

Increased mortality 

 Many studies have found mortality rates are significantly higher in malnourished patients when 
compared with well-nourished patients (5, 7-8, 10, 44-45) 

 Risk of death increases with severity of malnutrition (10) 
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 Malnutrition has been found to be independently associated with mortality (10, 45-46) and is a 
significant predictor of overall mortality (7) 

 Malnourished patients were found to have up to a four-fold increase in risk of death at one year 
follow up (7) 

 Similarly, weight loss has also been associated with reduced survival in oncology patients in a number 
of studies (18, 21-22, 37, 47) 

 Risk of death for GI cancer patients undergoing chemotherapy was increased by 43% for those who 
had lost weight (22) 

 Weight loss is a significant predictor of decreased survival independent of tumour extent and 
performance status- even small amounts of weight loss (<5%) may considerably worsen prognosis 
(21)  

 Mortality rates among patients with >10% loss of weight were observed to be approximately double 
that of patients with <10% loss of weight (47) 

 Weight stabilisation is also associated with significantly longer survival compared with continued 
weight loss (22, 26) 

 

Increased relapse rates 

 Patients who had lost weight had significantly shorter failure-free survival (median 5.1 months) than 
those who had not lost weight (6.3 months, P< 0.0001) (22) 

 Weight loss >5% has been found to be a prognostic factor for distant metastatic recurrence (18) 

 Weight loss is a significant predictor of progression-free (48) and disease-free (18) survival 

 Weight stabilisation resulted in a significant improvement in both progression-free and overall 
survival in lung cancer patients receiving chemotherapy (46) 

  

Poor immunity/increased risk of infection 

 Severe or long term malnutrition can lead to decreased immunity, resulting in susceptibility to 
infection (21) 

 Antibiotic use in hospital has been found to be significantly increased in malnourished patients 
compared to well-nourished patients (P<0.001) (5, 10) 

 Incidence of infectious complications is significantly higher in malnourished patients compared to 
well-nourished patients  (19.4 vs 10.1%, p<0.01) (45) 

 Nutrition support has been found to be more effective in reducing infectious complications than non-
infectious ones (47) suggesting nutrition may be able to modulate the immune response 

 
Increased incidence of in-hospital complications 

 Malnourished patients have a significantly higher incidence of complications than well-nourished 
patients (8, 45, 47) 

 Malnutrition and weight loss are independent risk factors for complications (45, 47), and the risk of 
complications increases continuously as the percent weight loss exceeds 10% (47) 

 Nutrition support has been shown to significantly decrease the risk of complications when compared 
with standard IV fluids post-operatively (p<0.001) (47) 

 A clinically but not statistically significant difference was seen when comparing the presence of 
pressure ulcers in malnourished and well-nourished patients (83 per cent versus 55 per cent, p = 
0.075) (5)  

 Incidence of in-hospital complications rose significantly together with increasing severity of 
malnutrition (49) 

 Patients who developed complications stayed significantly longer in hospital than patients without 
complications (49) 

 
Reduced treatment tolerance 

 Weight loss has been associated with reduced chemotherapy response rates in oncology patients (21-
22) 

 Significantly fewer patients with weight loss completed 3 cycles of chemotherapy than those without 
weight loss (67% vs 81%, P<0.001) due to early disease progression or toxicity (46) 

 Treatment was delayed significantly more frequently in chemotherapy patients with weight loss 
compared to those without weight loss (46) 
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 Radiotherapy patients who required treatment breaks experienced significantly greater weight loss 
than those who did not require breaks (30) 

 Patients with weight loss had an increased occurrence of dose-limiting toxicity and consequently, 
were found to receive on average, 30 days less treatment than those without weight loss either due 
to longer or more frequent  breaks during treatment (22) 

 Patients with weight loss may also receive less treatment due to beginning chemotherapy at a lower 
dose, as dose is based on body surface area which is calculated using body weight (22) 

 Reduced time on treatment may mean the overall dose of treatment received may be insufficient to 
effectively eradicate the malignancy (22) 

 

Reduced muscle mass/poor physical function 

 Malnutrition is associated with functional impairment, with significantly more malnourished patients 
having a poor performance status (>2 as per WHO criteria) than good performance status (<2 as per 
WHO criteria) (43.3% vs 19.6%, p<0.0001) (10) 

 Weight change  (21), poorer nutritional status (33) as well as daily calorie and protein intake (50) have  
also been correlated with physical performance status of cancer patients 

 Physical function has been found to improve significantly with nutrition support pre-operatively, 
while worsening in patients with no pre-operative nutrition support (17) 

 
Reduced QOL 

 Nutritional status has been significantly associated with global QOL both at the beginning of and 
during radiotherapy (15) and during chemotherapy (33) 

 In patients undergoing chemotherapy, those who had lost weight  had a poorer quality of life than 
those who had not (22) 

 Changes in QOL were proportional to changes in nutritional intake and nutritional status (29) 

 Nutritional status at baseline predicted 16% of the variation in global QOL after 4 weeks of 
radiotherapy (15) 

 26% of change in QOL was explained by change in nutritional status (15) 

 Correspondingly, QOL measures have been found to improve with nutrition intervention (counselling, 
ONS and ENS) preoperatively and during/post radiotherapy (17, 29) 

 Weight stable patients reported significantly higher QOL than those who were losing weight (26) 
 
Increased length of hospital stay 

 Malnutrition is an independent risk factor impacting on length of hospital stay (45, 49) 

 Median length of stay has frequently been shown to be significantly longer in malnourished patients 
when compared with well-nourished patients, with malnourished patients staying an additional 3-6 
days in hospital (5, 7, 9-10, 25, 45) 

 Length of hospital stay increased significantly in accordance with the severity of malnutrition (49) 

 Malnutrition is associated with a 42-45% increase in length of hospital stay (9-10) 

 9% of the variance in length of stay is attributable to nutritional status (25)  
 

Increased hospital admissions 

 Malnourished patients are significantly more likely to be re-admitted to hospital within 15-30 days of 
discharge than well-nourished patients (5, 7, 25) 

 Malnourished patients had a 60% increase risk of  readmissions within 15 days when compared to 
well-nourished patients (7) 

 

Increased health care costs 

 Malnutrition is an independent risk factor impacting on hospital costs (45) 

 Within diagnosis related groups, the cost of hospitalisation was 24% higher than average for 
malnourished patients, and significantly higher than that for well-nourished patients (7) 

 “Malnourished patients represented a mean daily expense of US$228.00 per patient compared to the 
US$138.00 per patient in the well-nourished. This represented an increased cost of 60.5% for 
malnutrition.” (45) 
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COSTS OF MALNUTRITION 

 Malnutrition is often underdiagnosed and hence undertreated, with many studies finding only a small 
percentage of patients who are malnourished are receiving nutrition support (5, 8, 10-11, 20, 45) 

 Similarly, <7% of malnourished inpatients were coded for malnutrition (5, 7) despite the significantly 
higher prevalence rates of malnutrition. Improved documentation of malnutrition allows increased 
financial reimbursements for health services for the costs associated with the identification and 
treatment of malnutrition (5). 

 Malnutrition and weight loss are potentially preventable and reversible, and should not be considered 
an expected side effect from cancer or its treatments (5).  

 

BENEFITS OF SCREENING AND EARLY INTERVENTION 

 Given the numerous physical, emotional, social and financial consequences of malnutrition outlined 
previously, approaches that identify malnutrition early and support maintenance or enhancement of 
nutritional status can positively influence patient outcomes and reduce health care costs associated 
with adverse events. 
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NUTRITIONAL IMPLICATIONS OF CANCER AND CANCER 
THERAPIES 

 

NUTRITIONAL IMPLICATIONS OF CANCER 

 Disease and malnutrition interact in a reciprocal manner (28), so cancer may cause secondary 
malnutrition, while malnutrition may also have adverse effects on the underlying cancer 

 

Tumour Location  

 Nutritional deterioration has been significantly linked with tumour location (2) 

 The physical presence of the tumour in certain locations can cause obstruction, stricture or 
compression of the gastrointestinal tract, egg. Head and neck (17), oesophageal (18), lung (51), 
colorectal (52), gynaecological (53), or urological tumours (54), which can impede dietary intake 
and/or cause nutrition impact symptoms  

 Presence of the tumour may cause symptoms that restrict dietary intake, such as dysphagia, 
odynophagia, nausea, anorexia, fatigue (17-18, 23) or symptoms which can reduce nutrient 
absorption, such as diarrhoea and vomiting (23)  

 

Nutrition Impact Symptoms related to cancer itself 

 Stress and anxiety of a cancer diagnosis can affect appetite and food intake (5)  

 Up to 62% of cancer patients present with symptoms that may affect eating (23), and up to 37% 
present with more than one nutrition impact symptom prior to receiving any treatment (32) 

 Symptom burden increases with advanced cancer, with a mean of 3.7 symptoms impacting dietary 
intake (24) 

 A higher incidence of adverse symptoms prior to treatment has been correlated with increased loss of 
weight (23)  

 

 A commonly reported symptom amongst cancer patients is anorexia, with 38-52% of patients 
experiencing poor appetite (11, 23-25)  

 Other commonly reported nutrition impact symptoms associated with cancer include: 
o Pain- 22-30% (11, 23, 25) 
o Early Satiety- 22-27% (11, 23) 
o Nausea- 18-38% (23, 25) 

 The absence of nausea and vomiting has been found to be an independent determinant of weight 
stabilization (26) 
•  

 Cancer-related fatigue is defined as a “distressing, persistent, subjective sense of tiredness or 
exhaustion related to cancer and cancer treatment that is not proportional to recent activity and 
interferes with usual functioning” (55) and is prevalent in up to 77% of cancer patients and survivors 
(56) 

 Cancer-related fatigue is more severe, more distressing and less likely to be relieved by rest than 
fatigue in healthy individuals (55) 

 Cancer-related fatigue has been reported throughout the course of malignant disease: from diagnosis, 
during treatment, and for months to years post treatment (57) 

 History of depression and impaired performance status are related to the occurrence of moderate to 
severe fatigue (56) 

 Often symptoms of fatigue can be improved with improvements in dietary intake, adequate hydration 
and electrolyte balance (55)  

 

Additional requirements related to cancer itself 
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 Energy expenditure has been shown to vary greatly in cancer patients, but hypermetabolism has been 
found to be present in approximately 50% of patients with advanced cancer (3)  

 Cancer cachexia also increases nutritional requirements (36) 
 

Cancer Cachexia 

 Cancer cachexia is defined as” a multifactorial syndrome defined by an ongoing loss of skeletal muscle 
mass (with or without loss of fat mass) that cannot be fully reversed by conventional nutritional 
support and leads to progressive functional impairment.” (58) 

 The current diagnostic criterion for cachexia is:  
o “weight loss greater than 5% over the past 6 months (in absence of simple starvation), or,  
o weight loss greater than 2% in individuals already showing depletion according to current 

bodyweight and height (body-mass index [BMI] <20kg/m²) or skeletal muscle mass 
(Appendicular skeletal muscle index consistent with sarcopenia: males <7·26 kg/m²; females 
<5·45 kg/m²) (58) 

 Loss of skeletal muscle is key in patients’ functional impairment (58) 
  

  “Cancer cachexia is characterised by a negative protein and energy balance driven by a variable 
combination of reduced food intake and abnormal metabolism” (58) 

 Hypermetabolism in cancer patients is not found to be compensated for by an increase in 
spontaneous food intake (37) 

 Reduced energy intake is common in cancer patients (3, 24-25) often associated with anorexia (3, 37) 

 A cycle of sustained hypermetabolism and reduced intake due to anorexia may contribute to 
development of cancer cachexia by creating a large negative energy balance and subsequent wasting 
(37) 

 The energy deficit created by this anorexia and hypermetabolism is exacerbated by a lack of 
homeostatic negative feedback mechanisms that would usually regulate energy balance (3, 37-38).  

 Weight loss in cancer cachexia is distinct from starvation (energy deficit alone) as it is predominantly 
drawn from lean body mass rather than fat stores (21, 59), and thought to be due to the 
inflammatory response (59).  

 “Weight loss in cancer cachexia is different from the weight loss of starvation or anorexia… due to 
accelerated loss of skeletal muscle in relation to adipose tissue, presence of pro-inflammatory 
cytokines and prolonged acute phase protein response that contributes to increased resting energy 
expenditure and weight loss.” (36) 

 “In starvation more than three-quarters of the weight lost is from body fat and only a small amount 
from muscle. In cancer cachexia, weight loss arises equally from loss of muscle and fat.” (36) 

 Catabolic drivers of cachexia may include systemic inflammation and other tumour-mediated effects, 
however cachexia may occur without evident systemic inflammation (58) 

 The most widely accepted index of systemic inflammation is serum C-reactive protein (CRP) (58), with 
the presence of inflammation (or an acute-phase protein response) defined as a CRP >5mg/L (38) 
evans 2008 

 Tumour related factors are generated by the tumour itself and include proteolysis-inducing factor and 
lipid mobilization factor (38) 

 Humoral factors are generated by the body in response to the presence of the tumour and include 
cytokines such as tumour necrosis factor and interleukins (38) 

 Tumour necrotic factor activates protein breakdown and reduces muscle uptake of glucose and amino 
acid. (38) 

 Interleukins mediate anorexia and a reduced insulin response which together with  increases in 
glucagon, cortisol and catecholamines often found in cancer patients, promotes catabolism (38) 

 

 Cachexia related weight loss may not always be reversible with nutrition support. Recent 
international consensus refers to cachexia as a continuum, with Pre-cachexia and Cachexia the stages 
which may still be responsive to intervention  (58) 
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 Cachexia may be refractory due to advanced or rapidly progressive disease. Refractory Cachexia is 
characterized by poor performance status (WHO score 3-4) and an anticipated survival of <3 months. 
It is associated with active catabolism and aggressive management of weight loss may no longer be 
appropriate. Focus should be on symptom control (58) 

 

NUTRITION-RELATED IMPLICATIONS OF CHEMOTHERAPY AND ITS COMMON SIDE EFFECTS 

 

 Nutritional deterioration in advanced cancer has been significantly associated with previous 
chemotherapy (P=0.02) (2) 

 The incidence of malnutrition increases significantly during chemotherapy, with 19.4% of patients 
malnourished prior vs 82.4% malnourished after chemotherapy (P < 0.001) (60)  

 Nutritional status, as well as global fat and muscle mass, has been observed to decline significantly 
during chemotherapy (60) 

 Malnutrition/weight loss may interact reciprocally with treatment toxicity, as weight-losing and 
malnourished patients are more likely to experience toxicity during chemotherapy, and their 
symptoms are significantly worse than well-nourished/non-weight losing patients (22, 33), whilst 
more severe toxicities may compound nutritional deterioration (61) 

 Symptoms may persist beyond the end of treatment, with 46% of patients still experiencing nutrition 
impact symptoms 12 months following commencement of chemotherapy (28) 
•   

 Side-effects of chemotherapy are dependent on the chemotherapeutic agent used refer eviQ.org.au  
•  

Nutrition impact symptoms that occur in patients undergoing chemotherapy: 

 Mucositis (22, 60, 62)  

 Dysguesia (28, 60) 

 Xerostomia (28) 

 Nausea (14, 28, 60-61) 

 Vomiting (14, 28, 60-61) 

 Diarrhoea (28, 60-62) 

 Constipation (28, 60-61) 

 Anorexia (28, 61) 

 Fatigue (56, 60) 

 Early satiety (60) 

 Depression (60) 
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Late effects 

 Late effects that may commonly occur across survivors of different cancers include fatigue, sexual 
dysfunction, sleep disturbance, cognitive impairment and musculoskeletal symptoms (63-64) 

 Other physical symptoms which may arise include pain, nausea and/or vomiting, diarrhea, 
neuropathy, cardiomyopathy, reduced bone mineral density, skin rashes, cachexia, and lymphedema 
(63, 65) 

 Psychological late effects/long term effects of cancer treatment may include anxiety, depression and 
post-traumatic stress disorder (64-65) 

 “For cancer survivors, as for individuals without a history of cancer, physical health directly influences 
mental health status and overall quality of life”. (63) 

 Functional difficulties with returning to work and restricted physical and social activities have also 
been identified in some survivors. Impaired activities were generally those requiring muscle strength, 
stamina, or mobility (64) 

 

NUTRITION-RELATED IMPLICATIONS OF RADIOTHERAPY AND ITS COMMON SIDE EFFECTS 

 

 Approximately 60% of cancer patients will undergo radiotherapy as a part of their treatment (66) 

 The incidence and severity of radiation-induced toxicity depends on several factors, including 
radiation field size, total radiation dose, dose per fraction, patient-related risk factors, inherent organ 
sensitivity, and treatment with other modalities, such as chemotherapy and surgery (66) 

 

 Treatment toxicities may not only limit food intake, but may also impair nutrient absorption (27) 

 Increased treatment toxicity has been found to be strongly associated with decline in nutritional 
status (44) and with weight loss (31, 67) in patients undergoing radiotherapy  

 Toxicity from radiotherapy has been found to be more frequent, severe and of longer duration when 
nutritional intake is suboptimal (29) 

 Severe treatment toxicity may cause unplanned delays in treatment and reduced chance to escalate 
the treatment dose to more effective levels, which can reduce tumour control and survival rates (67) 

 Immediately after treatment cessation, patients are likely to experience the worst radiation-induced 
toxicities (62, 67), but side-effects may continue for weeks to months beyond the end of treatment 
(27, 29, 32, 67-68) 

 

 High-risk patients (with head and neck or gastrointestinal cancers) have been found to lose weight 
during radiotherapy despite nutritional counselling and/or oral nutrition supplements (27, 30-31), and 
body weight may not return to baseline levels post treatment (31-32) 

 Dietary intake in lung cancer patients was found to decrease from week 3 of radiotherapy and 
continued to decline until the end of treatment (19) 

 The proportion of head and neck patients with documented eating problems nearly doubled after 3 
weeks of radiotherapy compared to pre-treatment, and at the end of radiotherapy all patients had 
documented eating problems (69) 

 Patients may continue to lose weight post treatment (68) and many still rely on oral nutrition support 
for several weeks-months after completion of treatment (19, 68) 

 

Radiotherapy can cause several systemic nutrition impact symptoms, such as: 

 

 Fatigue (19, 29-30, 56) 
o Fatigue may compromise the timing or completion of treatment regimens, either because 

fatigue is a dose-limiting adverse effect or because it reduces the patient’s willingness to 
adhere to treatment (57)  

o 45% of patients undergoing active treatment reported moderate to severe fatigue (56)  
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o >5% weight loss within the previous 6 months was a significant contributor to incidence of 
fatigue (56) 

 Pain (29, 68-69) 

 Loss of appetite (29-30, 68-69) 

 Reduced physical performance (19) 
o Patients’ muscle strength declined significantly in the first weeks of concurrent CT-RT, with 

decline beginning at  initiation of treatment and reaching the lowest rates by weeks 2-3 (19) 
 

Radiotherapy also causes/contributes to nutrition impact symptoms specific to the particular area being 

irradiated: 

 

Head and neck 

 Head and neck cancer patients experienced significantly greater weight loss than other patients 
during radiotherapy (31) 

 Head and neck tumour location was an independent risk factor for weight loss in patients undergoing 
radiotherapy (31)  

 Swallowing capacity, loss of appetite, pain and mucositis were significant predictors of energy intake 
and weight loss in head and neck patients undergoing radiotherapy (68) 

 

 Mucositis (31, 68-69) 

 Dysphagia (19, 44, 68-69) 

 Odynophagia  

 Xerostomia (68-69) 

 Dysguesia (68-69) 

 Chewing difficulties (69) 

 Oral fungal infection (69) 

 Thick/ropy saliva (69) 
 

Chest  

 Oesophagitis (18-19, 30, 62, 67) 
o Experienced in up to 72% of oesophageal cancer patients (62) 

 

Abdomen 

 Nausea (29-30) 

 Vomiting (29-30) 
 

Pelvis 

 “Bowel injury is the primary radiation dose limiting factor in the treatment of a number of 
malignancies, including those of gynaecologic, urologic, and gastrointestinal origin” (66) 

 

 Diarrhoea (29-30) 

 Constipation (70) 

 Abdominal pain/cramps (70) 

 Intestinal gas/ Flatulence (70) 
 

Combined chemo-radiation 

 Combined chemo-radiation results in improved survival for loco-regionally advanced cancers 
compared to radical radiotherapy alone, but comes at the cost of increased acute morbidity (71) 

 Acute toxicity is greater for combined chemo-radiation compared with chemotherapy or radiotherapy 
alone due to chemotherapeutic agents acting as radio-sensitizers (31, 71)  
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 Use of chemotherapy during radiotherapy was found to be an independent risk factor for weight loss 
(31) 

 Patients undergoing chemo-radiation experienced greater reduction in dietary intake, greater weight 
loss and worse quality of life than patients undergoing radiotherapy alone and these deficits persisted 
longer post-treatment than in radiotherapy patients (68) 

 

Late effects 

 Late effects of radiotherapy can be a major source of chronic morbidity and may substantially impair 
quality of life in long term survivors (71-72)  

 Late complications from radiotherapy are likely related to damage of endothelial cells and associated 
reduction in microvascular flow which leads to ischaemia, fibrosis and loss of organ/tissue function 
(66, 72) 

 Thoracic: pulmonary fibrosis, dyspnoea (62, 66) 

 Head and neck: mandibular osteradionecrosis, dysphagia, chronic xerostomia, dental decay, chronic 
infection of the oral cavity, hypothyroidism (66, 71) 

 Pelvic: permanent change in bowel habit, gastrointestinal symptoms such as significant diarrhea, 
constipation, distention, abdominal pain or rectal bleeding, osteoradionecrosis of the femoral head 
(66, 72) 
 

NUTRITION IMPLICATIONS OF COMMON CANCER SURGERIES 

 Nutritional deterioration in advanced cancer has been significantly associated with previous surgery 
(P=0.02) (2)  

 “Patients undergoing surgery face many metabolic and physiological challenges that may compromise 
nutritional status” (73) 

 General side-effects of surgery may include: Postoperative nausea, vomiting, pain, and anorexia (73-
74) 

 For major surgeries: increased hypermetabolism, catabolism, infection, and wound healing may 
constitute additional difficulties (73) 

 Nutritional requirements are increased post-surgery to support wound healing and  hypermetabolism 
associated with recovery (41, 73) 

 Inadequate nutrition post-operatively can result in muscle wasting, immune dysfunction and 
diminished visceral protein status (73) 

 Since the 1980s, it has been recognised that malnutrition correlates with increased rates of a range of 
complications, defined as post-operative outcomes such as death, inadequate wound healing, wound 
infection, wound dehiscence or sepsis (75). 

 Patients who already have nutritional deficits pre-surgery are at greater risk of poorer post-operative 
outcomes than those who are well-nourished going into surgery (75)  

 Patients who become malnourished post-surgery are likely to stay in hospital significantly longer than 
patients who maintain their nutritional status (74) 

 Old age (>60 years old), preoperative weight loss and open surgery were found to be significant risk 
factors for severe postoperative malnutrition in GI cancer patients (74) 

 

Head and Neck surgery (e.g. laryngectomy, glossectomy, mandibulectomy) 

 “Swallowing problems after surgery for head and neck cancer will be dependent on the extent of the 
resection, the specific structures resected, and to a limited extent, the nature of reconstruction. A 
greater extent of resection is associated with worse swallowing function.” (76)  

 “Preservation of anatomy does not necessarily translate into the preservation of organ function.” (76) 

 Swallowing ability is frequently impaired after head and neck surgery (including total and subtotal 
glossectomy,  pharyngectomy and partial laryngectomy) – 15-19% of patients remain partially or fully 
dependent on tube feeding to meet nutritional requirements post-operatively due to dysphagia (77-
79) 

 Supracricoid partial laryngectomy produces severe dysphagia initially with 100% of patients aspirating 
on fluids 4 weeks post-operatively and 55% aspirating foods (78) 
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 Even in patients who return to full oral diet post glossectomy, chewing/swallowing function may 
remain impaired with 75% of these patients relying on soft-puréed foods and 25% requiring a liquid 
diet (79) 

 Late pharyngeal stricture occurred in 15% of patients post partial laryngectomy (77) 

 In a small sample of patients undergoing lateral mandibulectomy, no patients were dependent on a 
feeding tube, and <2 months post-operatively, 60% of patients tolerated a normal or soft diet (80) 

 Factors associated with improved dietary intake post mandibulectomy included reconstruction with a 
vascularized bone flap rather than a soft tissue flap, obtaining proper dental occlusion and trying a 
variety of diets progressing from liquid or puree to solid (80) 

 Postoperative function in both bone and soft tissue mandibular reconstruction groups gradually 
improved over time, with 96% of patients tolerating a normal or soft diet at final follow up (80) 

 

Oesophagectomy 

 Postoperative catabolism is common in patients undergoing oesophagectomy, often on a background 
of pre-operative weight loss with almost 20% of patients having lost >10% of their body weight prior 
to surgery. (81) 

 Dietary intake of energy has also been found to be inadequate pre-oesophagectomy in 43-54% of 
patients (81)  

 Oesophagectomy may cause nutrition impact symptoms such as early satiety, postprandial dumping 
syndrome, dysphagia, reflux, absence of hunger and altered stool frequency (haverkort 2012) 

 An anastomotic leak is a post-operative complication associated with high mortality (82) 

 Other complications that have been observed post oesophagectomy include chyle leak, ileus, 
aspiration, and recurrent laryngeal palsy (82) 

 Large weight losses were observed post-oesophagectomy irrespective of complications (average 6.7-
9.7kg) and 6 months later, only 8% of patients regained their pre-operative weight. (82) 

 At 6 months post-oesophagectomy, energy and protein intakes have been found to remain 
inadequate in 24% and 7% of the patients, respectively and less than 10% of the patients had a 
sufficient intake of all micronutrients (83) 

 Folic acid, vitamin D, copper, calcium, and vitamin B1 were the micronutrients most often reported to 
have a suboptimal intake post-oesophagectomy (83) 

 Over 50% of patients developing complications post-oesophagectomy require an alternative to oral 
feeding beyond 30 days. (82) 

 48% of oesophagectomy patients required tube feeding upon discharge and 22% of patients were still 
requiring oral nutrition supplements 12 months post-surgery. (83) 

 “All patients at the time of diagnosis with oesophageal cancer need dietary assessment and 
supplementation if nutritional intake is poor.” (82) 

 “There is also a clear need for dietary supplementation in those patients with long-term reduced 
appetite and poor oral intake.” (82) 

 

Gastrectomy 

 Many patients are malnourished prior to gastrectomy- based on SGA, 31% mildly/moderately 
malnourished and 11% severely malnourished and dietary intake as a percentage of requirements 
was inadequate in 72% of patients at diagnosis. (84) 

 Resection of the stomach reduces reservoir function which may cause early satiety and reduced 
dietary intake. This can lead to significant weight loss and post-operative malnutrition post-
gastrectomy (74, 84) 

 Innervation of the stomach may also be damaged post-gastrectomy leading to anorexia, absence of 
hunger sensations and post-prandial abdominal discomfort which can also lead to a significant 
reduction in dietary intake (84) 

 Symptoms of dumping syndrome include abdominal pain/cramping, dullness, diarrhea, feelings of 
hunger, dizziness, sweating or shivering, and nausea (85) 

 Vitamin B12 deficiency may occur after gastric resection due to a lack of intrinsic factor and may need 
to be replaced by regular intramuscular injections (86) 

 After surgery for GI cancer, patients’ body weight was significantly reduced, nutritional status 
significantly declined and the proportion of severely malnourished patients significantly increased  
compared to pre-surgery (74) 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 17  

 Total gastrectomy is associated with dramatic weight loss, which continues post-discharge, with 
patients losing an average of 15.5 kg by 3-month follow up. (84) 

 Stomach cancer was found to be a significant risk factor for severe postoperative malnutrition (74) 

 The proportion of severely malnourished stomach cancer patients increased significantly from 2.2% to 
29.7% (p= 0.006) from pre-op to post-op. Of note, there was no difference in the incidence of 
postoperative malnutrition between patients who received total gastrectomy to patients who 
received subtotal gastrectomy in this study (74) 

 Patients are made nil by mouth following total gastrectomy for up to a week post-surgery to prevent 
nausea and vomiting and to allow the anastomosis time to heal. However without nutrition support 
this can result in patients who are already malnourished at baseline suffering further nutritional 
deterioration postoperatively (84) 

 Provision of nutrition support (TPN) postoperatively significantly reduced in-hospital weight loss and 
also helps to attenuate further weight loss post-discharge (84) 

 Patients with >10% weight loss perioperatively had a significantly higher rate of complications and a 
significantly higher mortality rate than patients who lost <10% body weight (26.2% versus 51.9%, p = 
0.036 and 11.1% versus 0%, p = 0.027, respectively). (84) 

 

Pancreatic surgery (e.g. Whipple’s procedure/pancreatectomy) 

 Pancreatoduodenectomy remains a standard treatment for resectable pancreatic adenocarcinoma, as 
it offers the only chance for a cure. (87) 

 Many patients undergoing pancreatic resection are malnourished prior to surgery, and significant 
weight loss is common postoperatively (87) 

 Due to reduced presence of glandular tissue, pancreatic enzyme secretion may be reduced. 
Symptoms of exocrine insufficiency include diarrhoea, steatorrhoea, abdominal pain, bloating, and 
weight loss. (86-87) 

 Patients who have undergone pancreatic resection may be advised to follow a low fat diet to avoid 
steatorrhoea secondary to fat malabsorption. This may result in an unpalatable diet deficient in 
calories and fat soluble vitamins (A, D, E, K) (86-87) 

 zinc and iron status may be affected in pancreatic surgery as they are absorbed proximally in the gut 
(87) 

 Both enzyme therapy and dietitian involvement can help optimize absorption and nutrition status in 
patients with malabsorption. (87) 

 Delayed gastric emptying/gastroparesis is a common cause of post-operative morbidity in patients 
undergoing pancreatoduodenectomy and can delay initiation of oral diet (86-87) 

 Other nutrition impact symptoms which may occur post pancreatic resection include 
nausea/vomiting, bloating, cramping, early satiety and poor appetite which can further compromise 
nutrition status. (87) 

 Small intestine bacterial overgrowth (an excess number of bacteria in an unusual location of the 
bowel) may occur due to intestinal stasis and diminished gastric acid, both of which may be present 
after pancreatic surgery. This may cause bloating, flatulence, abdominal discomfort, diarrhea, 
steatorrhea, weight loss, and potentially micronutrient deficiencies. Bacterial consumption of vitamin 
B12 can cause deficiency of this vitamin (87) 

 Hyperglycaemia is common postoperatively (87) and diabetes mellitus is a common long-term 
consequence of pancreatic surgery (86) 

 It is possible for pre-existing lactose intolerance to increase after pancreatic resection and therefore a 
brief lactose-restricted diet may be beneficial. (86-87) 

 

Cholecystectomy 

 Post cholecystectomy diarrhea may occur, possibly due to increased presence of bile in the large 
bowel. (88) 

 Diarrhoea may last a week to a few months post cholecystectomy, with higher intake of fatty food 
associated with an increased duration of diarrhoea. (88) 

 upset stomach, nausea, vomiting, gas, bloating, diarrhea, or persistent pain in the upper right 
abdomen are other symptoms which may occur post cholecystectomy (88) 

 Patients may also experience symptoms of gastritis secondary to duodenogastric reflux of bile acids. 
(88) 
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Hepatectomy/ Liver resection 

 Hepatic resection is the mainstay of treatment for both primary and some secondary malignancies. 
(89) 

 Fluid and electrolyte imbalances are common in the postoperative period after hepatic resection and 
may be further accentuated by derangements of liver function. (89) 

 Hypophosphatemia is encountered in nearly all patients after major hepatic resection. (89) 

 Hyperlactemia is also common, as usually the liver consumes 40-60% of lactate during 
gluconeogenesis, however when the liver is damaged or stressed, lactate is produced rather than 
metabolized (89) 

 Glucose intolerance/insulin resistance induced by surgical stress after liver resection causes 
hyperglycaemia which can dysregulate liver metabolism and immune function (89-90) 

 Transient liver insufficiency/encephalopathy is another common complication after liver resection 
(90) 

 Transient hypocholesterolemia may also occur, thought to be related to the acute-phase response, 
haemodilution from blood loss and liver dysfunction. Cholestasis, if present, moderates the degree of 
hypocholesterolemia. (90) 

 

Lower GI surgery (e.g. ileal resection/ ileostomy, APR, anterior resection, colectomy/ colostomy), pelvic 

exenteration) 

 Severe malnutrition increased from 2.6% to 19.9% in colorectal cancer patients perioperatively, 
indicating the need for attentiveness to nutritional status in this group (74) 

 Similarly, the prevalence of malnutrition in patients undergoing pelvic exenteration for rectal cancer 
was 24% on admission and increased to 51% by discharge. Patients were losing weight during 
admission and weight loss continued post-discharge (91) 

 Nutrition intervention is required pre- and post-operatively to improve outcomes for patients 
undergoing pelvic exenteration (91) 

 Many oncology patients undergoing abdominal or pelvic surgery may require faecal and/or urinary 
diversions in the form of an ileostomy, colostomy or urostomy/ileal conduit (92) 

 Level IIa recommendation: “Counselling by a Registered Dietitian should be performed for clients with 
an ostomy who are at risk for, or who develop, nutritional complications” (93) 

 Maintenance of fluid-electrolyte balance is important for patients with ileostomies as they lose at 
least 250–500mL more fluid per day than an individual with an intact colon, so are at high risk for 
dehydration. The colon is also the primary area for absorption of sodium and potassium so patients 
with ileostomies are prone to increased electrolyte losses. The risk of fluid/electrolyte imbalance is 
increased in the presence of diarrhoea, vomiting or excess perspiration (92-94) 

 A major concern for patients with an ileostomy is medication absorption, as they are unable to 
completely absorb a number of drugs (e.g. large pills, sustained-release medications, and enteric-
coated medications) therefore liquid forms should be used if possible (92) 

 Lactose intolerance and fat malabsorption may also occur in some patients (94) 

 A complication unique to ileostomy patients is food blockage which may occur when a mass of 
insoluble fibre gets stuck proximally to the stoma. Symptoms of food blockage may include no output 
or high-volume liquid output, cramping pain, distention, and potentially nausea and vomiting. (92) 

 Management of gas/flatus is a common concern for any patient with a faecal diversion (92) 

 Patients with ileostomies and colostomies may experience diarrhoea which can also affect fluid and 
electrolyte balance (92, 94) 

 In patients with distal colostomies, constipation/bowel obstruction may occur with inadequate 
fluid/fibre intake (92-93)  

 Management for patients with an ileal conduit is focused on maintenance of adequate fluid intake 
which is critical to prevent infection (92) 
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NUTRITION IMPLICATIONS OF BIOLOGICAL THERAPIES, IMMUNOTHERAPIES AND 

TARGETED THERAPIES 

 “Biological therapy uses living organisms, substances derived from living organisms, or synthetic 
versions of such substances to treat cancer” (95) 

 Some types of biological therapy do not target cancer cells directly but stimulate the body’s immune 
system to attack and destroy the cancer cells- this is called immunotherapy (95) 

 “Immunotherapeutics can be defined as a broad class of therapies designated to elicit immune-
mediated destruction of tumor cells.” (96) 

 Other biological therapies do not rely on the body’s immune response, but target cancer cells directly, 
such as monocolonal antibodies (95) 

 Targeted therapies are a type of biological therapy that interferes with specific molecules involved in 
cancer cell growth and survival (95, 97) 

 Molecular targeted therapies are used in patients whose tumours possess specific genetic alterations. 
(96) 

 Targeted therapies have been approved for use in many different types of cancer including 
melanoma, breast cancer, renal cell carcinoma, head and neck cancer, haematological malignancies, 
lung cancer, gastric cancer, colorectal cancer, sarcomas and prostate cancer. (71, 96-97) 

 Toxicities associated with biological therapies vary according to treatment type but pain, swelling, 
soreness, redness, itchiness, and rash at the injection/infusion site are common (95) 

 Toxicities associated with immunotherapies are thought to be immune-related and can include mild 
flu-like symptoms (fever, chills, weakness, muscle/joint aches, nausea/vomiting, headache), changes 
in blood pressure, breathing difficulties, allergic reactions, hepatitis, endocrinopathies, nephritis, 
photosensitivity or pruritus (71, 95-96, 98) 

 Toxicities commonly associated with targeted therapies include diarrhoea and liver problems 
(hepatitis, elevated LFTs), other toxicities include skin problems (rashes, dryness), difficulties with 
blood clotting/wound healing and high blood pressure (97) 

 The main nutrition impact symptoms that have been associated with immunotherapies/ targeted 
therapies include diarrhoea/ colitis (which can be severe), nausea or vomiting, xerostomia and fatigue 
(71, 96-98) 

 

CLINICAL TRIALS 

 

 

Clinical Trials 
 
Clinical trials are medical research conducted to allow safe evaluation and data collection of new treatments 
(eg. drugs, radiation) test and devices to determine if the new development is more effective than current 
clinical practice [ref2]. The trials are very strictly regulated to ensure the safety of the patients. Each trial must 
go before a Human Research Ethics Committee (HREC) to ensure there is satisfactory evidence to conduct the 
trial safely and to determine that the trial is conducted by competent clinicians [ref2].  
 
Clinical trials are particularly important in oncology to determine whether new drugs are more effective than 
current drugs. Medications undergo extensive testing in laboratories, however this is not sufficient to 
determine how a medication will effect a human. The clinical trials also enable the researchers to determine 
the correct dosage of medication to have the desired result.   
 
There are different categories of clinical trials depending on the stage that the particular drug/treatment, 
device or test is at: 

• Phase I: First trial on humans aimed at evaluating the safety/toxicity profile of the intervention. 
• Phase II: Second trial to determine the effect on patients with the particular condition that the drug, 

test or device is aimed at. To see what effect the drug has – whether it improves the condition and by 
how much, and again, whether there are any side effects. 
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• Phase III: Similar trial to a Phase II trial, except the trial is conducted with a larger population 
(including a control group) to investigate the impact on the condition and whether any side effects 
result. 

• Phase IV: Comparison of the existing practice (drug, test or devise) to the trial drug, test or device. 
Phase IV trials are more qualitative research, aiming to determine where exactly the drug is mostly 
useful and in what sort of patient. 
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MALNUTRITION SCREENING AND FLAGS  

 

METHODS OF IDENTIFYING MALNUTRITION RISK 

 

Physical Signs 

Physical signs indicative or suggestive of malnutrition (99) 

Location Normal appearance  Sign associated with 
malnutrition  

Face Skin colour uniform; smooth, 
pink, healthy appearance; not 
swollen  

Nasolabial seborrhea 

(Scaling of skin around nostrils) 

paleness 

Eyes Bright, clear, shiny; no sores at 
corner of eyelids; membranes a 
healthy pink and moist; no 
prominent blood vessels mound 
of tissue or sclera 

Pale conjunctiva 

Red membranes 

Bitot’s spots 

Conjunctivial xerosis 

Keratomalica (softening of the 
cornea) 

Redness and fissuring of eyelid 
corners 

Night blindness 

Gums  Healthy, red, do not bleed, not 
swollen 

Spongy, bleeding receding gums 

Skin No signs of rashes, swellings, 
dark or light 

Xerosis (dryness), follicular 
hyperkeratosis (sandpaper feel 
to the skin), petechiae 

Pellagrous dermatosis (red 
swollen pigmentation of areas 
exposed to sunlight) 

Excessive bruising 

Flakey paint dermatitis  

Scrotal and vulval dermatosis 

Subcutaneous fat loss 

Nails Firm, pink Koilonychia (spoon shape), 
brittle; ridged 

 

Neck - Goitre 

Lips  Smooth not chapped or swollen Angular stomatitis (white or 
pink lesions at corners of 
mouth) 

Angular scars, cheilosis (redness 
or swelling of lips and mouth) 

Tongue  Deep red in appearance; not 
swollen or smooth  

Glossitis 
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Filiform papillae atrophy or 
hypertrophy 

Tongue fissuring 

hypoguesia 

 

Biochemical Markers  

 Serum albumin and prealbumin were more weakly correlated with nutritional status (SGA) than with 
anthropometric variables which may indicate that serum proteins are not such a sensitive marker of 
nutritional status in oncology patients (24) 

 The level of serum albumin might be affected by the neoplastic disease itself, or by inflammatory 
reactions of any cause, severe liver disease, dehydration and hyperhydration, conditions often seen in 
patients with neoplastic diseases (24) 

 Albumin has been criticized as a measure of nutritional assessment due to its lack of specificity and 
long half-life (approximately 20 days) (73) 

 Albumin levels may decline in the setting of acute injury and illness or with hepatic insufficiency or 
failure, while nephrotic syndrome can cause renal losses and enteropathies can result in losses via the 
gastrointestinal tract (73) 

 Fluid overload reduces serum albumin, whereas dehydration or intravenous albumin infusion can 
increase levels temporarily (73) 

 Prealbumin, also referred to as transthyretin, has a much shorter half-life (two to three days) than 
albumin making it a more favorable marker of acute change in nutritional status (73) 

 

Unintentional weight loss 

 A trend in unintentional weight loss is an important clue indicating prolonged suboptimal nutritional 
intake. (73) 

 Identifying clinically significant weight loss will be discussed in more detail below 
 

Body Mass Index 

 A BMI of <18.5kg/m2 is generally considered to be consistent with malnutrition (4) 

 The limitations of the use of BMI in the oncology population will be discussed in more detail below 
 

Other flags 

 Dietary restrictions, particularly the avoidance of any specific food groups that may lead to 
deficiencies in certain nutrients (73) 

 Problems with dentition, absorption or appetite should also be noted (73) 
 

IMPORTANCE OF MALNUTRITION RISK SCREENING FOR ALL TUMOUR STREAMS AND 

PATIENT GROUPS 

 Malnutrition screening is a rapid and simple initial evaluation for identifying an individual’s level of 
risk of malnutrition (100-102) 

 Current guidelines recommend routine screening for malnutrition should occur in the acute, 

rehabilitation, residential aged care and community settings to improve identification of risk and 

enable nutrition care planning (101-104) 

 Nutrition assessment requires trained staff and is too time consuming to complete on all patients. 
(105-106) 

 An appropriate screening tool can be used by staff other than trained nutrition professionals and 
allows for the early identification of individuals who are at risk of malnutrition. This should then lead 
to a comprehensive nutrition assessment by a dietitian (5) so that appropriate nutritional care can be 
initiated before malnutrition becomes a major problem. (106) 
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 In the absence of formal malnutrition screening with validated tools, patients at risk of malnutrition 
may not be identified, so issues related to malnutrition and symptoms that limit dietary intake are 
likely to be addressed reactively rather than proactively (14) 

 Risk factors for malnutrition can be poorly recognised by cancer clinicians and appropriate referrals to 
the dietitian may fail to be made, particularly in the outpatient setting (107) 

 Forty percent of patients with significant weight loss (>10%) failed to be referred for dietetic 
assessment (107) 

 Only 9% of patients with 10% weight loss who did not require hospital admission were referred for 
dietetic assessment (107) 

 Despite clear hospital guidelines for nutrition referral, 32% of patients with 10% weight loss at first 
assessment failed to be referred to a dietitian on admission (107) 

 The likelihood of referral was significantly associated with amount of weight loss, often delaying 
access to appropriate nutritional intervention as patients are not always identified early in their 
treatment for referral to dietetic services (107) 

 Though some specific patient groups are considered at higher risk for malnutrition, even a minor 

deterioration in nutritional status can have adverse effects on outcomes (108) 

 "oncologists should be aware of the intrinsic adverse effects of marginal malnutrition and of the 

potential role of nutritional support in the early stages of disease" (108) 

 The ideal screening tool would be 100% specific and sensitive. As this is generally not achievable, the 
need to correctly classify all patients who are malnourished (sensitivity) takes precedence over 
misclassifying well-nourished patients (specificity) (105-106) 

 

IDENTIFYING SIGNIFICANT LOSS OF WEIGHT 

 Anthropometric measurements are often used to assess nutritional status, with weight change being 
useful, inexpensive and easy to obtain (14, 44, 109) 

 Weight loss is associated with malnutrition and is a component of many screening tools used to 
assess nutritional risk (14) 

 When used as a measure of nutritional status, weight loss is often expressed as a percentage loss 
compared to usual or pre-illness weight (2, 21, 73) 

 Weight loss is usually determined to be significant or severe depending on the percentage of usual 
body weight lost and the time period over which the loss occurs, e.g.  involuntary loss of >10% of 
usual body weight within 6 months, or ~5% of usual body weight in 1 month (110) 

 Weight loss of >10% body weight is a commonly used cut-off point in the literature, with a general 
consensus that this indicates clinically severe loss of weight and nutritional deterioration (24, 37, 47, 
84)  

 Percentage weight loss in the past 3-6 months demonstrated 76% sensitivity and 85% specificity for 
predicting malnutrition in cancer patients (as determined by PG-SGA) (111) and is able to detect mild 
nutritional changes (2) 

 Some limitations to the use of weight loss as an indicator of nutritional status: 
o unknown accuracy of patient recall of their weight some months prior (23) 
o lack of information on the type of body tissue depletion (27) 
o confounding by abnormalities in fluid status (73, 109, 112)  
o It is a delayed marker of malnutrition (112) 

 
Self-reported height/ weight 

 Self-reporting is advantageous in patients who are unable to undergo a reliable examination of 
anthropometry (e.g., patients who were unable to stand up, patients with a heavy plaster, patients 
with edema or fluid disturbances, and pregnant women) (113) 

 A high level of agreement has been observed between self-reported anthropometric data and clinical 
assessment by a professional for height, weight, calculated BMI, and classification of nutritional status 
in pre-operative elective surgical outpatients (majority oncology) (113) 

 Differences between self-reported data and clinically assessed height (.01 m), weight (1.3 kg), and 
BMI (0.7 kg/m2) were found to be small but statistically significant (P<0.001). Clinically, however, 
these differences are insignificant as patients had a tendency to overestimate their height, to 
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underestimate their body weight, and consequently to underestimate their BMI resulting in a small 
number of false positives, but no false negatives (113) 

 Using an objective definition of malnutrition (>5% weight loss in 1 month, >10% weight loss in 6 
months or BMI<18.5 and BMI<20.0 in patients over 65), 8% of patients were identified as 
malnourished based on self-reported data compared with 6% based on clinical assessment (113) 

 Compared with the objective definition, self-reports had a sensitivity of 97% and a specificity of 98% 
(113) 

 

BARRIERS TO THE USE OF BODY MASS INDEX (BMI) AS A MARKER OF NUTRITIONAL 

STATUS 

 BMI is calculated by dividing weight in kilograms by height in metres, squared  

 Interpretation of BMI is dependent on reference ranges, so it is possible for an individual initially at 
the upper end of a given reference range to experience significant nutritional deterioration before 
their BMI falls below that reference range (109) 

 BMI does not reflect the changes in body composition that can occur with cancer as it cannot 
differentiate between loss of lean body mass (LBM) or fat mass (27) 

 Excess body fat can mask an underlying loss of lean body mass, meaning patients with malnutrition 
may not be correctly identified if they are still categorised in a healthy or overweight/obese range (15, 
25) 

 Although commonly used in other areas of dietetic practice, using the BMI as an indicator of 
malnutrition in cancer patients is not recommended (15, 25, 27) 

 BMI has a poor sensitivity (27%) and specificity (23-27%) for detecting malnutrition as defined by PG-
SGA (2, 111) 

 Several studies in oncology patients have shown that assessing malnutrition according to BMI 
(<18.5kg/m2) dramatically underestimates the proportion of patients assessed as malnourished by 
significant weight loss or SGA 

o 7-11% of patients were classified as underweight or ‘malnourished’ according to BMI (<20 
kg/m2), though 70 to 76% were actively losing weight at diagnosis (11, 84) 

o Using BMI <18.5 kg/m2 only 4.1% of all patients were classified as malnourished  vs 27.4% 
according to SGA (9) 

 Many patients who are malnourished or who have experienced significant weight loss have BMIs that 
fall into the ‘healthy’, ‘overweight’ or ‘obese’ categories so may not be identified if BMI alone is used 
to assess malnutrition  

o 79% of malnourished patients (as per SGA) and 82% of patients reporting significant weight 
loss were within the normal, overweight or obese BMI ranges (14) 

o Severe loss of body weight was seen in both patients with normal body weight and in 
overweight patients (24) 

o 21% of patients identified as malnourished by SGA were classified by BMI as overweight or 
obese (114) 

o 40% of cancer patients in the healthy weight range as per BMI and 20% of overweight/ obese 
cancer patients were found to be malnourished according to PG-SGA (5) 

o Six of the seven malnourished participants who reported no prior dietetic contact were 
within the normal or overweight or obese BMI ranges (14) 

o According to BMI classification, only 6% were underweight vs 26% malnourished by PGSGA 
(13) 

o BMI was not found to be a sensitive indicator of malnutrition as only 12.4% of the 30.9% of 
patients with malnutrition were identified (10) 

 
Sarcopaenia 

 Sarcopaenia is depletion of skeletal muscle which can occur independently of adiposity (115) 

 Diagnosis of sarcopaenia should encompass the presence of low muscle mass as well as low muscle 
function (strength and/or performance) (116) 

 Sarcopaenic obesity, in which severe obesity and low muscle mass occur simultaneously (115) 

 In patients with GI and respiratory solid tumours 15% of obese patients were classified as having 
sarcopaenia by CT (115) 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 25  

 Sarcopaenic obesity was associated with poorer functional status compared with obese patients who 
did not have sarcopenia (p=0·009), and was an independent predictor of survival (hazard ratio [HR] 
4·2 [95% CI 2·4–7·2], p<0·0001) (115) 

 

COMMON, VALIDATED NUTRITION SCREENING TOOLS USED IN THE ONCOLOGY 

POPULATION   

 

Malnutrition Screening Tool (MST) 

 The MST is widely used in Australia and New Zealand but less commonly worldwide (117) 

 It is valid and reliable in the oncology population- including adult acute hospital patients (including 
oncology inpatients) (105), radiotherapy patients (106) and outpatient chemotherapy patients (13) 

 It is an uncomplicated and easy-to-use screening tool based on two questions regarding recent 
unintentional weight loss and appetite (105) and it does not require any calculations so is quick to 
complete (13) 

 MST has been validated using self-reported weights (105) enhancing its ease of use 

 MST was quicker to complete than a range of other nutrition screening tools (including MUST, MNA-
SF and NRS-2002), taking approximately 3 minutes (118) 

 It can be completed by health care professionals, administrative staff, the patient or their family, 
friends or carers (13, 105) 

 The scoring system of the MST also allows prioritization of patients requiring more urgent treatment 
which facilitates a more effective use of dietetic time and resources (105-106) 

 The MST had a sensitivity of 100% and a specificity of 81% in radiotherapy patients, indicating it 
strongly predicts nutritional status (as defined by SGA) (106) 

 The MST was a strong predictor of nutritional risk in chemotherapy patients with 100% sensitivity and 
92% specificity (relative to the PG-SGA) (13) 

 In adult acute hospital inpatients, the MST  had a sensitivity and specificity of 93% and was 
significantly associated with objective nutrition parameters (except immunologic parameters) and 
length of stay demonstrating predictive and convergent validity (105) 

 MST also has an acceptable inter-rater reliability with agreement by administration staff/nursing 
staff/patient/nutrition assistant and the dietitian in 90-97% of cases (13, 105) 

 For inpatients, it is recommended that nutritional screening be performed within 24hr of hospital 
admission (105) 

 Patients not at risk of malnutrition (MST score 0-1) should be rescreened weekly during radiotherapy 
treatment (106) and during hospital admission (105) to monitor changes in nutritional status.  

 Patients at risk of malnutrition (MST score 2-5) should undergo a more detailed nutrition assessment 
to identify if they are malnourished and determine appropriate nutrition support (105-106) 

 

Malnutrition Universal Screening Tool (MUST) 

 MUST is the official tool used by the British Dietetic Association, the Royal College of Nursing, the 
Registered Nursing  Homes Association and the British Association for Parenteral and Enteral 
Nutrition (BAPEN) and widely used in Europe (111) 

 MUST was developed by a multi-disciplinary group of health professionals and patients to detect both 
undernutrition and obesity in adults of different ages and diagnoses in different healthcare settings 
(100) 

 MUST involves assessment of weight status (calculation of BMI), change in weight, and the presence 
of an acute disease resulting in no dietary intake for more than 5 days (or likely to result in no dietary 
intake for more than 5 days) (100) 

 MUST, although simple and quick to apply, requires skilled personnel due to calculations required 
(Amaral 2008) 

 The tool categorises subjects into low, medium, or high risk of malnutrition and identifies the obese 
(100) 

 MUST takes 3–5 min to complete (118) 
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 MUST  has been validated in the radiation oncology setting, successfully detecting patients at risk of 
malnutrition with 80% sensitivity, 89% specificity, 0·87 positive predictive value and 1·0 negative 
predictive value (compared with PG-SGA) (111) 

 MUST and SGA have shown excellent agreement in medical inpatients (118) as well as in radiation 
therapy outpatients (111) 

 MUST also had very good to excellent reproducibility when different observers assessed the same 
patients in hospitals (in-patients and out-patients), GP surgeries, and care homes (kappa values 
between 0.8 and 1.0) (100) 

 

Short Nutrition Assessment Questionnaire (SNAQ) 

 SNAQ is widely used in the Netherlands but less commonly worldwide (117) 

 The SNAQ includes 3 questions on unintentional weight loss, appetite and use of supplement drinks 
or tube feeding, all of which were found to be predictive of malnutrition. (119) 

 Completion of the SNAQ results in a score with ≥2 points indicating moderately malnourished patients 
and ≥3 points indicating severely malnourished patients. This score may also be used to determine 
the level of nutrition intervention needed. (119) 

 In an inpatient population (including oncology patients), SNAQ was 79-86% sensitive and  83-89% 
specific for predicting moderate-severe malnutrition (119) 

 Nurse–nurse reproducibility was 69% and between a nurse and a dietitian was 91% (119) 

 In a heterogeneous patient group in the Netherlands, implementation of early screening (using SNAQ) 
and treatment of malnourished patients reduced the length of hospital stay in malnourished patients 
with low handgrip strength (i.e., frail patients) (120) 

 To shorten the mean length of hospital stay by 1 day for all malnourished patients, a mean 
investment of €76 (US$91) in nutritional screening and treatment (dietetic consult, nutrition assistant, 
provision of 2x mid-meal snacks) was needed (120) 

 In the subgroup of patients with low handgrip strength, the incremental costs to reduce the length of 
hospital stay by 1 d were only €50.40 (US$60.48). (120) 

 Application of the SNAQ screening and treatment plan significantly improved the recognition of 
malnourished patients- 76% of malnourished patients in the intervention group were referred to a 
dietitian on the basis of their SNAQ scores vs 47% in the usual care group (referred by a nurse or 
physician) (120) 

 Routine screening provided the opportunity to start treatment for malnutrition at an early stage of 
hospitalization with the mean number of days in the hospital before the first consultation with a 
dietitian significantly lower in the intervention group (~3 days) than in the control group (~6days) P< 
0.001 (120) 

 The role of a nutritional assistant is of great importance in the treatment plan. The assistant 
stimulates patients to eat both their regular meals and their in-between meals and reports to the 
dietitian when oral nutrition is insufficient (120) 

 No significant difference in the total number of consultations with a dietitian was observed between 
the intervention and control groups, indicating the dietitian visited some patients in the control group 
more often than patients in the intervention group. This can be explained by the increased efficiency 
of the standardized nutritional care in the intervention group. (120) 

 Through standardization of nutritional care, the daily intake of the malnourished patients increased 
by 600 kcal and 12 g protein. The number of meals was increased and dietary intake was shifted from 
supplement drinks to more normal food (120) 
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NUTRITION INTERVENTION  

COMPONENTS OF A FULL DIETETIC ASSESSMENT  

 “Nutrition assessment is a systematic approach to collect, record, and interpret relevant data from 
patients, clients, family members, caregivers, and other individuals and groups. Nutrition assessment 
is an ongoing, dynamic process that involves initial data collection as well as continual  reassessment 
and analysis of the patient’s/client’s status compared to specified criteria.” (121) 

 Nutrition-related assessment data includes:  
o food and nutrition history (qualitative and quantitative) 
o biochemical data, medical tests and procedures 
o anthropometric measurements (e.g. height and weight) 
o nutrition-focused physical exam findings (e.g. overweight, normal weight) 
o client history (e.g. age, occupation, living situation, medical history) (121) 

NUTRITION ASSESSMENT TOOLS USED IN THE CANCER POPULATION  

 

Subjective Global Assessment (SGA) 

 The SGA was developed as a simple, clinically useful tool able to be used routinely to identify 
malnourished surgical patients at risk of adverse medical outcomes (122-123) 

 The SGA contains two sections: the history and a physical examination. (124) 

 The history includes weight changes, presence of gastrointestinal symptoms, functional capacity and 
the metabolic demands of the patient’s underlying disease. (124) 

o Weight loss in the past 6 months both in kg and % loss of body weight are assessed (<5% 
classified as a “small” loss, 5-10% as a “potentially significant“loss, and >10% as a “definitely 
significant” loss). The rate and pattern of weight loss is also noted, with recent stabilization 
or weight gain considered an indicator of better nutrition than ongoing weight loss. (124) 

o Dietary intake in relation to usual intake is assessed as normal or abnormal, and the duration 
and degree of abnormal intake are noted (starvation, hypocaloric liquids, full liquid diet, 
suboptimal solid diet). (124) 

o Presence of significant gastrointestinal symptoms (anorexia, nausea, vomiting, diarrhoea) is 
noted, with ‘significant’ defined as persisting on virtually a daily basis for >2 weeks (124) 

o Functional capacity is rated as full capacity, suboptimal, ambulatory or bedridden. (124) 
o The metabolic demands of the patient’s underlying disease state are rated as no stress, low 

stress (e.g. Mild infection/ malignancy), moderate stress or high stress (eg. Ulcerative colitis 
flare) (124) 

 The physical examination looks at loss of subcutaneous fat in the triceps region and the lower rib 
region, occurrence of muscle wasting in the quadriceps and deltoids as determined by loss of tone 
and volume, and fluid retention via presence of ankle or sacral oedema or ascites. Features of the 
physical examination are subjectively rated as normal or showing mild, moderate, or severe levels of 
depletion (with co-morbidities such as neurological deficits or congestive cardiac failure taken into 
account). (124) 

 All aspects of the SGA are then taken into account to subjectively categorise the patient as A, well-
nourished; B, having moderate or suspected malnutrition; or C, having severe malnutrition (124)  

 The SGA can be easily completed in several minutes (75) 

 SGA can be performed by many different health professionals e.g. Medical residents, nurses, clinical 
nutrition specialists (75, 124-125) 

 Advantages of the SGA: it is cost-effective compared to traditional laboratory measures of nutritional 
status, it does not rely too heavily on a single measure, it allows identification of patterns of change 
rather than just using absolute values e.g. with weight loss and can account for clinical influences, eg. 
fluid retention which may interfere with traditional objective measurements (49, 124) 

 Use of the SGA does require appropriate training of staff (49, 124), however, even in physicians 
inexperienced with the tool, SGA has been found to be a reliable assessment technique (125) 
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 The SGA has a high inter-observer reproducibility, with agreement rates between 79-91% between 
doctors, medical residents, nurses and clinical nutrition specialists (75, 122-125) 

 Significant correlations between SGA and objective measures of nutritional status, such as LOW 
indices of muscle mass indices of fat mass and serum albumin levels (24, 49, 122, 124-125) 
demonstrate the tool’s convergent validity. 

 Predictive validity of the SGA has also been demonstrated, with SGA rating shown to be predictive of 
hospital length of stay and developing post-operative complications, such as wound healing issues, 
infection and sepsis (49, 122-124) 

 The SGA is recommended in Australia as an appropriate tool for nutritional assessment in patients 
receiving radiotherapy/chemotherapy, patients with cancer cachexia and patients with head and neck 
cancer (36, 39, 126) 

 

Scored Patient-Generated Subjective Global Assessment (PG-SGA) 

 The scored PG-SGA is a modification of the original SGA, created to be more specific to the oncology 
patient (127) 

 PG-SGA includes all aspects of the original SGA, but encompasses more detail on recent weight loss, 
more nutrition impact symptoms relating to cancer or its treatment, more options to describe levels 
of functional capacity and assesses more areas of the body in the physical examination (127-128) 

o Weight loss in the PG-SGA is assessed on a sub-acute and acute basis (over the past month 
and over the past 2 weeks). Only if this information is unavailable is weight loss over the past 
6 months used (128) 

o In addition to symptoms of anorexia, nausea, vomiting, diarrhea assessed in the SGA, the PG-
SGA includes constipation, mouth sores, dry mouth, pain, things taste funny or have no taste, 
smells bother me and other as additional options. (128) 

o Functional capacity has more options in the PG-SGA and can be rated as: ‘normal’, ‘not my 
normal self, but able to be up and about with fairly normal activity’ ‘not feeling up to most 
things but in bed less than half the day’ ‘able to do little activity and I spend most of the day 
in bed’ or ‘pretty much bedridden’ (128) 

o The physical assessment of the PG-SGA includes examination of fat pads under the eye, 
wasting of the temporalis muscle, prominence of the clavicle and scapula (indicating loss of 
pectoral, deltoid, latissimus dorsi and trapezius muscles), interosseous muscle, and calf 
(gastrocnemius) muscle in addition to the regions assessed in the original SGA. When 
completing the scoring for the physical assessment, muscle deficit takes precedence over fat 
loss or fluid imbalance (128) 

 The tool is referred to as ‘patient-generated’ because the initial history section (including weight 
change, food intake, nutrition impact symptoms and functional capacity) is completed by the patient. 
This streamlines nutrition assessment in a clinical oncology setting and allows the clinician to spend 
more time addressing identified issues instead of data collecting (128) 

 The second section is carried out by the health professional and involves accounting for underlying 
disease state, metabolic stress (including fever and corticosteroid use), as well as the physical 
examination assessing muscle and subcutaneous fat stores and fluid status  

o Scoring criteria for diseases/conditions are specified in the PG-SGA, with cancer, AIDS, 
Pulmonary or cardiac cachexia, Presence of decubitus, open wound or fistula, Presence of 
trauma and Age >65 years all scoring 1 point. (128) 

o Levels of metabolic stress are also defined in the PG-SGA as ‘none, ‘low’ ‘moderate’ or ‘high’, 
with points allocated for severity of fever or fever duration (higher points for higher 
temperatures or longer duration) and additional points allocated for corticosteroid use 
(increasing points for increasing doses). The highest fever score is added to the corticosteroid 
score (128) 

 The scored PG-SGA gives a numerical score on completion taking into account all sections of the tool, 
with a higher score generally representing poorer nutritional status (128) 

 An overall subjective classification of nutritional status (A- well nourished, B- moderate or suspected 
malnutrition, or C-severe malnutrition as per the original SGA) is also given on completion of the PS-
SGA (127-128) 

 The addition of a numerical score in the PG-SGA allows tracking of more subtle changes in nutritional 
status over time which may not be detected by SGA category alone (15, 25, 112) 
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 To move one SGA category (either improvement or deterioration), a change in PG-SGA score of 9 was 
required. Therefore, serial measurements of PG-SGA score may reflect clinically important changes, 
even if a patient is classified as in the same SGA category on different occasions (15) 

 The PG-SGA score may also be used to determine the level of nutrition intervention required, with a 
current cut-off score of >9 indicating critical need for nutrition intervention (128) 

 The PG-SGA is an efficient and cost-effective tool (128). It usually takes under 10 minutes to complete 
(11, 44) but should be administered by a well-trained practitioner (112, 128) 

 The PG-SGA is a valid and reliable assessment tool in both inpatient and outpatient settings (25, 44, 
128) 

 The PG-SGA has a high sensitivity and specificity for detecting malnourished patients, with values of 
80-98% and 82-89% respectively (2, 25) 

 Inter-observer agreement with the PG-SGA is also high, with agreement of overall SGA category 
between a doctor and dietitian in 90% of patients (44) 

 PG-SGA score has been found to correlate significantly with objective measures of nutritional status, 
including percentage weight loss, energy intake and serum albumin (2, 15, 25, 44), indicating 
convergent validity  

 Additionally, the PG-SGA has demonstrated predictive validity, and is associated with outcomes such 
as survival, length of hospital stay, quality of life and nutrition-related complications, such as infection 
(15, 25, 44, 112) 

 PG-GSA is recommended in Australia as an appropriate tool for nutritional assessment in patients 
receiving radiotherapy/chemotherapy, patients with cancer cachexia and patients with head and neck 
cancer (36, 39, 126) 

 

Abridged Patient-Generated Subjective Global Assessment (abPG-SGA) 

 The abPG-SGA was developed to be a less time consuming method of identifying malnutrition in a 
busy outpatient setting (129) 

 The tool features the history section of the scored PG-SGA but omits the physical examination (129) 

 The abPG-SGA has been validated for detecting malnutrition in an outpatient setting with a 94% 
sensitivity and 78% specificity. This was slightly lower than PG-SGA (97% sensitivity, 86% specificity) 
but higher than the MST (81% sensitivity, 72% specificity) (129) 

 

Mini Nutritional Assessment (MNA) 

 The MNA was developed initially for the purpose of identifying frail and healthy elderly at risk of 
malnutrition to allow early nutrition intervention when needed (130) 

 The MNA is most frequently used for hospitalized or nursing home patients. (117) 

 The MNA is made up of a combination of simple measurements and questions and is able to be 
completed in less than 20 minutes (130) 

 There were 5 sections to the original MNA: (130) 
o 1. Anthropometric measurements (weight, height and weight loss) – 6 points 
o 2. Global assessment (6 quick questions related to lifestyle, medication and mobility) -6 

points 
o 3. Dietary questionnaire (8 questions related to number of meals, food and fluid intake and 

autonomy of feeding) – 8 points 
o 4. Subjective assessment (self-perception of health and nutrition) -3 points 
o 5. Biological markers (such as albumin, CRP, cholesterol and lymphocyte count) -7 points 

 The tool generates a maximum score of 30 if all sections are completed: A score of 24-30 points 
categorizes the patient as a) normal (adequate nutrition), 17-23.5 points is b) borderline (at risk of 
malnutrition), and a score of less than 17 points indicates c) undernutrition (130) 

 Borderline status identifies elderly at risk of malnutrition who require further assessment, though 
75% of elderly can be categorised without further assessment (130) 

 The MNA was found to accurately assess the nutritional status of the elderly and was developed and 
cross-validated  across a series of studies from healthy to very frail elderly populations (130) 

 The current full version of the MNA excludes the biological marker section, and contains a total of 18 
questions in 4 sections: anthropometric measurements (four questions), global assessment (six 
questions), dietary questions (six questions), and self-perception of health and nutrition (two 
questions) (131) 
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 The MNA has been tested against the PG-SGA in the oncology population and found to have a 
sensitivity of 79-97% and a specificity of 54-82% at different time-points during the cancer journey. 
When comparing the tools in elderly patients alone (>65yr), similar results were obtained. (112) 

 The MNA’s low specificity indicates a higher level of false positives (patients categorised as needing 
nutrition intervention when actually they do not) – this may be due to the fact that points are 
deducted  for taking >3 prescription medications or for eating less than 3 full meals which are 
common in cancer patients who are often prescribed pain relief, antiemetic’s, etc. and may eat small 
frequent snacks or use nutritional supplements to achieve adequate oral intake (112) 

 An advantage of the MNA is that it is more simply applied than the PG-SGA and may be administered 
by non-dietetic professionals after minimal training (112) 

 Both the MNA and PG-SGA “are able to correctly classify patients as malnourished, although the MNA 
lacks specificity. Therefore, the PGSGA should be the tool of choice for nutritional assessment in 
cancer patients”. (112) 

 

Mini Nutrition Assessment – Short Form (MNA-SF) 

 The MNA’s length and complexity limit its usefulness as a brief screening tool (131) 

 The MNA-SF was developed as a shorter screening version of the original MNA to minimise the time 
and training needed for administration but still maintain good diagnostic accuracy (131) 

 Items were chosen for the MNA-SF on the basis of correlation with the total MNA score and clinical 
nutritional status, internal consistency, reliability, completeness, and ease of administration. Items 
that were redundant, required special training to administer, involved difficult subjective recall, or 
produced too many missing or “don’t know” answers were avoided (131) 

 The original MNA-SF has 6 questions instead of 18 (including food intake, weight loss, mobility, 
psychological stress or acute disease, neuropsychological problems and BMI), eliminates time-
consuming and subjective items, and can be administered in approximately 3 minutes. (131) 

 The MNA-SF has a total score ranging from 0 to 14, where ≥12 is classified as ‘normal’, and ≤11 
represents possible undernutrition. It was proposed to use this tool as part of a two-step screening 
process where those identified as “at risk” on the MNA-SF, would undergo the full MNA to confirm 
the diagnosis of undernutrition (131) 

 Using this cut-off, sensitivity was 97.9%, specificity was 100% and diagnostic accuracy was 98.7% for 
predicting undernutrition. (131) 

 The MNA-SF was strongly correlated with the total MNA score (r=0.945). (131) 

 The current version of the MNA-SF was revised to include calf circumference if BMI is unavailable and 
was found to perform equally well. (132) 

 The scoring classifications were also revised to encompass three-categories:  
o 12-14 points- normal nutritional status 
o 8-11 points- at risk of malnutrition; and  
o 0-7 points – malnourished (132) 

 The revised MNA-SF has 91.7% sensitivity compared to the full MNA – slightly lower than the original 
MNA-SF as it was validated in a wider range of populations including African, Asian and Australian in 
addition to European elderly (132) 

•  

COMMON DIETARY INTERVENTIONS WHICH MAY BE PRESCRIBED FOR THE CANCER 

PATIENT  

 

Oral Nutrition Support 

 “Healthcare professionals should consider oral nutrition support to improve nutritional intake for 
people who can swallow safely and are malnourished* or at risk of malnutrition** –Grade A 
recommendation  
• *Malnourished: BMI <18.5 kg/m2, unintentional weight loss >10% within the last 3-6 months, 

a BMI<20 kg/m2 and unintentional weight loss >5% within the last 3-6 months 
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• * At risk of malnutrition: eaten little or nothing for more than 5 days and/or likely to eat little 

or nothing for the next 5 days or longer or poor absorptive capacity, and or high nutrient 

losses and or increased nutritional needs from causes such as catabolism” (103) 

 “Oral nutrition support should be considered for any patients taking inadequate food and fluid to 
meet their requirements, unless they cannot swallow safely or have inadequate gastrointestinal 
function” (103) 

 “Oral nutrition support includes any of the following methods to improve nutritional intake: fortified 
food with protein, carbohydrate and/or fat, plus minerals and vitamins; snacks; oral nutritional 
supplements; altered meal patterns; the provision of dietary advice” (103) 

 Dietary counselling and the use of oral nutritional supplements such as nutritionally complete pre-
packaged drinks or vitamin/mineral tablets may be used either individually or in combination to 
increase nutrient intake. (103) 
•  

Dietary counselling 

 The provision of dietary advice to increase food intake is a core dietetic skill (133) 

 Individualised dietary counseling allows the patients’ clinical condition, symptoms, psychological 
factors as well as personal eating patterns and preferences to be taken into account in a tailored 
dietary prescription (29, 134) 

 Dietary counselling may include facilitating the addition of ingredients high in energy and/or protein 
to the diet (e.g. butter, cream, milk, sugar); adaptation of usual meal structures (e.g. small frequent 
meals and snacks) and/or inclusion of ‘nourishing fluids’ (e.g. milk drinks, fruit juices, smoothies) (103) 

 Counselling may also include diet-related hints to minimise the side effects of the tumour and therapy 
(27, 135) 

 Dietary counselling has potential advantages in that it offers greater variety, can be tailored to 
individual needs and may be associated with lower costs to the health service (103, 133) 

 In addition, frequent evaluation of dietary intake allows for timely adjustments to be made to dietary 
advice and may also enable sustained dietary changes to occur (29, 134, 136) 
•  

 There is evidence that dietary counselling is effective in radiotherapy patients, with individualised 
dietary counselling shown to improve nutritional intake, nutritional status, QoL and reduce severity 
and duration of radiotherapy-induced morbidity in small prospective RCTs in colorectal and head and 
neck cancer patients undergoing RT (29, 134) 

 individualized dietary counselling was as effective or more effective than nutrition supplements alone 
in improving outcomes in patients during and post radiotherapy (29, 134) 

 At 3 months post treatment, counselling during RT maintained a significant impact on patient 
outcomes (29, 134) 

 Similarly, a review of studies in head and neck cancer patients undergoing (chemo)RT found that 
individualized dietary counseling compared to no counseling or general nutritional advice showed 
significant beneficial effects on nutritional intake, body weight, nutritional status and QoL, though 
effects on complications were inconsistent and effects on mortality were not reported. (136) 

 However in a broader context the evidence supporting the use of dietary counselling in malnutrition 
is less clear - reviews of the literature have concluded that there is insufficient evidence to establish 
whether dietary advice alone improves the outcomes of patients with illness-related malnutrition 
(103, 133) 

 It has been proposed that oral nutrition supplements are more important than dietary advice in 
increasing intake and maintaining body weight in malnourished patients, however the definition of 
dietary advice in this review included advice from other health professionals (e.g., nurses,  health-care 
assistants), not only individualized nutrition counselling by a dietitian. Frequency of contact and 
follow up were not described (133) 

 

Oral Nutrition Supplements 

 Prescription of complete oral nutritional supplements is simple and many products are available (103) 

 Studies have shown patients found oral nutritional supplements an acceptable form of nutrition 
support (103, 137) 
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 A meta-analysis on the effect of ONS on outcomes in malnourished patients shows statistically 
significant improvements in body weight along with reductions in complications and mortality (103) 

 A ‘review of reviews’ on the evidence for ONS found largely consistent clinical benefits with oral 
nutritional supplements in meta-analyses of trials across patient groups, including: 

o significant reductions in mortality in acutely ill, hospitalised and elderly patients with a range 
of conditions (particularly in those who were malnourished) 

o Significant reductions in complications (e.g. infections, incomplete wound healing, 
development of pressure ulcers), particularly in the acutely ill, elderly and surgical patients.  

o improved total nutritional intake and improvements in weight (weight gain/ reduced weight 
loss) (118) 

 Functional improvements, such as muscle strength, quality of life, immune function and mobility in 
individual randomized controlled trials comparing ONS to routine care (118) 

 In surgical patients, compared with routine care, post-operative use of ONS substantially improved 
total energy and protein intakes, attenuated weight loss and led to functional benefits, including 
increased hand grip strength and improved quality of life indices. In addition, significant reductions in 
length of hospital stay as well as reduced complications in GI surgical patients translate to cost savings 
(118) 

 In cancer patients, meta-analysis showed that liquid, multinutrient ONS given for 6–70 days 
significantly increased total energy intakes compared with routine care in patients undergoing 
radiotherapy. Individual trials in patients with cancer also indicated improvements in protein intakes. 
However it was recommended that large, well designed trials investigating the role of different forms 
of nutrition intervention in quality of life and clinical outcomes are needed in specific cancers and 
according to treatment type (118) 

 In a review on head and neck cancer patients undergoing (chemo)radiotherapy, ONS showed 
beneficial effects on energy and protein intake during radiotherapy, though the effects on nutritional 
status were inconsistent (136) 

 Oral nutritional supplements may be associated with significant advantages in the management of 
weight loss compared with dietary counselling alone in the short term (133) 

 Nutritional supplements may be beneficial in mitigating weight loss, but whether this can be 
sustained in the longer term is uncertain (133) 

 Evidence is lacking for the effect of ONS on mortality and other clinical outcomes (103, 133) 

 One issue with prescription of ONS may be patient compliance, however a recent systematic review 
has found that overall compliance to ONS is high (78%) across a wide variety of patient groups in 
hospital and community settings (138) 

 ONS have been found to have little suppressive effect on appetite and food intakes, with the majority 
of ONS energy being additive to food, resulting in significant increases in total energy and nutritional 
intake (118, 138) 

 Age was found to be negatively associated with compliance, with lower compliance in 
acutely/critically ill elderly patients in hospitals (67%) (138) 

 Energy density was positively associated with compliance, likely to be due to smaller volumes needing 
to be consumed (91% compliance for ONS ≥2 kcal/ml). (138) 

 Although long-term supplementation is frequently cited to be associated with reduced compliance, a 
relationship between duration of ONS consumption (from 4d to 1y) and compliance has not been 
demonstrated. (138) 

 “Overall, ONS can be regarded as a safe intervention as no systematic reviews or meta-analyses or 
individual RCTs show significant adverse effects of ONS on clinical outcome” (118) 
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Dietary counselling + oral nutrition supplements 

 Commonly dietary counselling and oral nutrition supplements may be used in combination to achieve 
nutrition goals (103) 

 Based on recent evidence based practice guidelines (39), nutrition intervention in the form of dietary 
counselling +/- oral nutrition supplements has been shown to… 

o improve energy and protein intake and nutritional status during radiation therapy. (Grade A) 
o improve patient-centered outcomes (quality of life, physical function and patient 

satisfaction) during and post radiation therapy (Grade B) 
o reduce treatment breaks and unplanned hospital admissions resulting in decreased costs 

compared with usual care in radiotherapy (Grade C) 
o increase dietary intake and weight in chemotherapy patients (Grade A) 

 But  
o does not improve patient-centered outcomes (quality of life, physical function and patient 

satisfaction) in chemotherapy patients (Grade B) 
o does not improve survival in chemotherapy or radiation therapy patients undergoing 

radiation therapy or chemotherapy with curative intent (Grade B) 

 ESPEN guidelines (139) also recommend:  
o “Use intensive dietary advice and ONS to increase dietary intake and to prevent therapy 

associated weight loss and interruption of radiation therapy” (Grade A recommendation)  

 And in head and neck cancer patients undergoing radiotherapy and chemotherapy: 

Selected recommendations for use of oral nutritional supplements (ONS) in clinical practice 

(118)  

 Consider ONS as part of the care plan for the treatment of malnutrition*. 

 ONS can be used if improvements in energy, protein and micronutrient intakes are 
required. ONS tend not to suppress appetite or voluntary food intake. 

 ONS can be particularly effective at improving total nutritional intake in acutely ill, 
elderly and post-surgical patients. 

 ONS can be used to attenuate weight loss in the acutely ill patient or aid weight gain in 
chronically ill patients. Improvements in weight (>2 kg), especially in the underweight, 
are associated with improvements in function in the chronically ill. 

 ONS (~250–600 kcal/day) can be used to help improve clinical outcome in hospitalised 
patients, acutely ill elderly, and patients undergoing GI surgery and in hip fracture 
patients. 

 When providing ONS, consider patients’ needs for energy, protein and micronutrients. 
Any specific identifiable nutrient deficiencies (trace elements, minerals, vitamins) should 
be corrected where possible. 

 The goal(s) of treatment with ONS should be identified for an individual patient at the 
start of treatment. Thereafter, regular and frequent monitoring of patients receiving 
ONS should be undertaken to: 

o Assess ONS acceptability. 
o Monitor ONS effectiveness by monitoring the patients’ progress towards the 

treatment goal (s). These could include measures of energy and nutritional 
intake, appetite, nutritional status, functional measures, clinically relevant 
outcomes (pressure ulcer size, infection, quality of life). 

o Encourage compliance with ONS where appropriate. 
o Assess whether ONS are still required or if other forms of nutritional support 

(e.g. tube feeding) are warranted. 
o Monitor changes in clinical and nutritional status 

*The care plan, including when to refer to a dietitian or nutrition support team, should be 

devised by a multidisciplinary team, according to local policy and resources. 
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o “Nutrition intervention (dietary counselling and/or supplements and/or tube feeding) 
improves/maintains nutritional status.” –Grade A recommendation 

o “Nutrition intervention (dietary counselling and/or supplements and/or tube feeding) 
improves patient-centred outcomes (quality of life, physical function and patient 
satisfaction).” –Grade B recommendation 

o “Nutrition intervention (dietary counselling and/or supplements) for 3 months post 
treatment improves/maintains nutritional status.”-Grade A recommendation  

o “Nutrition intervention (dietary counselling and/or supplements) for 3 months post 
treatment improves/maintains quality of life.” –Grade A recommendation (126) 

 In surgical patients:  
o “Encourage patients who do not meet their energy needs from normal food to take ONS 

during the preoperative period” (Grade C Recommendation) (41) 
o “Peri-operative oral nutrition support should be considered for surgical patients who can 

swallow safely and are malnourished”- Grade B recommendation (103) 
o “Healthcare professionals should consider giving … gynaecological surgical patients who can 

swallow safely, some oral intake within 24 hours of surgery”- Grade A recommendation (103) 
o “Healthcare professionals should consider giving post-abdominal surgery patients who can 

swallow safely, and in whom there are no specific concerns about gut function or integrity, 
some oral intake within 24 hours of surgery. The patient should be monitored carefully for 
any signs of nausea or vomiting”- Grade A recommendation (103) 

•  

 In a prospective randomized controlled trial in head and neck and gastrointestinal radiotherapy 
patients, patients receiving nutrition intervention (dietary counselling + supplements if required) had 
a significantly higher mean total energy (P=0.029) and protein intake (P<0.001), statistically smaller 
deteriorations in weight (P<0.001), nutritional status (P=0.020) and global QoL (P=0.009) compared 
with those receiving usual care (general advice from nurses, nutrition booklet, up to 2 dietitian 
consults if requested). (27, 140) 

 Patients receiving the nutrition intervention increased energy and protein intake during the first 4 
weeks of treatment and then maintained an intake similar to that consumed at baseline. In contrast, 
those in the standard practice group had a steady decrease in energy intake, which only started to 
increase at week 12, when it was still 177 kcal/day less than at baseline. (140) 

 Changes in fat-free mass over time were clinically, but not statistically (p=0.195), significant with 
patients receiving nutrition intervention gaining a mean of 0.5kg and the patients receiving usual care 
experiencing a mean loss of 1.4 kg fat free mass over 12 weeks (27) 

 The intensity and frequency of the nutrition counseling by a dietitian as well as the substantial period 
of follow-up post RT is the suggested reason for improved outcomes and maintenance of these 
outcomes in the nutrition intervention group compared with the usual care group (27, 140) 

 Similarly an RCT in patients undergoing chemo-radiation for gynaecological and GI cancers found that 
weekly individualized dietary counselling + supplement during treatment significantly reduced the 
proportion of patients experiencing weight loss compared with controls who received general advice 
from nurses, dietitian review only if required (38% versus 72%, p < 0.05), but this difference was not 
seen at follow-up 12 weeks post treatment. (135) 

 At the end of treatment the intervention group had significantly higher daily intake of both energy (p 
< 0.05) and protein (p < 0.001) compared to the control group. At follow up, protein intake remained 
significantly elevated (p < 0.05) in the intervention group, though energy intake was unchanged (135) 

 no significant differences between groups were observed in quality of life measurements at the end 
of treatment or at follow-up in this study (135) 

 Notably, intensive individual dietary counseling was provided during treatment but not afterward 
which may have impacted on the lack of effect on outcomes after treatment (135) 

 In weight-losing patients with advanced unresectable pancreatic cancer, nutrition intervention 
including weekly dietitian contact and oral nutrition supplements was shown to markedly attenuate 
weight loss, with 59% of patients losing <1 kg over the 8 week study period (26) 

 Patients with weight stabilisation survived significantly longer from baseline (median survival 259 
days vs 164 days, P=0.019), and reported higher QoL scores (P = 0.037) and a greater mean energy 
intake (P<0.001) after 8 weeks than those who continued to lose weight (26) 

 With intensive nutrition intervention, continued weight loss is not inevitable in patients with 
unresectable pancreatic cancer in the short term and may be associated with clinically important 
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improvements in QoL and survival in a patient group for whom there is rapid progression of disease. 
(26) 

 

Supplement preferences 

 Studies have shown taste preference for supplements varies within both cancer patients and healthy 
controls (137, 141) 

 No significant differences in preference were observed between males and females or associated with 
site or stage of disease. (141) 

 Control subjects rated supplements in a similar way to patients with no significant differences 
between the groups. (141) 

 Overall, milk-based products tend to be more frequently preferred than fruit-juice typed supplements 
(p < 0.001). (137, 141) 

 Overall pleasantness was rated significantly higher for milk based supplements than for fruit-juice 
type supplements (p<0.01) (137) 

 Fresh milk-based supplements (made from fresh milk and powder) were preferred to pre-packaged 
milk-based supplements by both patients and controls (141) 

 Digestive tolerance was comparable between milk-based and fruit-juice type supplements (137) 

 Milk-based ONS were reported to have significantly less aftertaste than sweet and salty fruit-juice 
typed ONS (p< 0.01). (137) 

 Sweet fruit-juice type ONS were rated as being more acidic than salty fruit-juice typed and milk-based 
ONS (137) 

 In terms of flavours, vanilla, coffee and strawberry had comparable good results among milk-based 
supplements, whereas chocolate was less frequently chosen and neutral never. (137) 

 For fruit-juice typed products, tomato obtained better results than orange or apple (137) 

 Despite a majority preferring the milk-based supplements, 12% of oncology patients and 14% of 
controls rated the juice-based supplement as the product which they ‘definitely liked’, therefore it is 
important for all patients to be offered a chance to sample a range of brands and flavours to find an 
acceptable supplement (141) 

 Taste fatigue may occur when nutritional supplements are consumed regularly over a prolonged 
period, however in the short term, there were no changes in supplement preference observed among 
patients after 6 weeks of chemotherapy (141) 

 Taste preferences should be taken into account in order to improve the individual compliance of 
malnourished patients to ONS. It is also important that patients are offered flavours that they like 
(137) 

 It should be noted that a good palatability score is not predictive of long-term compliance (137, 141) 
•  

Dietary Modifications 

Manage malabsorptive conditions 

 Elemental feeds provide protein in the form of free amino acids or peptides and may be used in the 
presence of severe maldigestion or malabsorption (103) 

 Evidence from RCTs for the efficacy of elemental formula during pelvic RT is weak, however total 
replacement of diet with elemental formula may be appropriate if severe toxicity is present- this is 
likely to require delivery via an enteral feeding tube  (142) 

 Evidence suggests oral elemental formulas are not well tolerated in large volumes and patients are 
unable to consume sufficient quantities to produce therapeutic benefit (143) 

 Manipulation of dietary fibre in the diet is thought to assist management of malabsoprtive symptoms 
however the evidence for its efficacy is weak as no high-quality RCTs have been conducted (142) 

 There is limited evidence to suggest that patients can become lactose-intolerant during pelvic 
radiotherapy, secondary to lactase deficiency related to radiation-induced damage of the intestinal 
mucosa and depletion of brush border enzymes. Unabsorbed lactose contributes to an osmotic load 
in the colon causing watery diarrhoea. There is however no high grade evidence that restricting 
lactose consumption is helpful (142) 

 

Texture modified diets/ Thickened fluids 
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 Modification of the consistency, temperature and/or taste of liquids and food may help to maintain or 
improve the nutritional status of patients with oropharyngeal dysphagia (103) 

 Modification of texture and consistency may compromise hydration status, nutritional intake, and 
swallowing safety/efficiency for patients and so assessment by appropriately trained healthcare 
professionals is necessary and all oral and non-oral options must be considered (103) 

 Inpatients on texture modified diets were least likely to consume all the food offered in the Australian 
Nutrition Care Day Survey (6).  

 In older adults, patients on texture-modified diets had significantly lower intakes of energy and 
protein compared to patients consuming a normal diet (34) 

 Even in healthy adults, texture modification significantly reduced food intake by 7- 9% (35) 

 Standard texture meals were rated significantly more palatable than texture-modified meals by 
healthy adults (35) 

 Important considerations before modification of nutrition support and hydration include: need for 
assistance with feeding, perceived palatability and appearance of food or drink, metabolic and 
nutritional requirements and level of alertness amongst others (103) 

 “Healthcare professionals with relevant skills and training in the diagnosis, assessment and 
management of swallowing disorders should regularly monitor and reassess people with dysphagia 
who are having modified food and liquid until they are stable.” –Grade D recommendation (Good 
Practice Point) (103) 

 

Increase or decrease specific nutrients in the diet to meet nutritional requirements, e.g. Food fortification 

 Increasing the energy density of texture modified and standard meals has been found to result in a 
corresponding increase in energy intake by >40% with no evidence of subsequent energy 
compensation resulting in daily energy intakes remaining significantly higher in healthy individuals 
(35) 

 Fortifying meals with additional energy was not found to affect hunger, fullness or desire to eat and 
there were no observed differences in absolute food intakes between fortified vs standard meals in 
healthy individuals (35) 

 Using a fortified menu (with ~20% reduction in portion size and increased energy density) similarly 
resulted in elderly hospitalised patients having higher energy intakes compared to the usual menu 
despite being served a lower weight in food (1711kcal/d vs 1425kcal/d respectively, p<0.001) (144) 

 
Increase or decrease specific nutrients in the diet to meet nutritional requirements, e.g. Wound healing 

 the process of replacing injured tissue with new tissue demands an increased need for energy and 
particular nutrients like protein (145) 

 Insufficient protein intake reduces the amino acids available to maintain body proteins and healing 
(145) 

 Presence of a wound alters the body’s metabolism by the release of stress hormones resulting in a 
catabolic state which may cause the body to break down protein for energy resulting in loss of lean 
body mass. (145) 

 Increased losses of lean body mass mean wound healing is more likely to be delayed. (145) 

 Nutrients such as vitamin C, vitamin A, zinc and iron play important roles in wound healing (145) 

 Supplementation of conditionally essential amino acids such as L-arginine may also be beneficial (145) 
 
Enteral Nutrition  

 “Enteral tube feeding refers to the delivery of a nutritionally complete feed (containing protein or 
amino acids, carbohydrate +/- fibre, fat, water, minerals and vitamins) directly into the gut via a tube” 
(103) 

 “Enteral tube feeding is used to feed patients who cannot attain an adequate oral intake from food 
and/or oral nutritional supplements, or who cannot eat/drink safely” (103) 

 Studies have shown EN in patients who may not be achieving adequate oral intake is effective in 
increasing nutritional intake to a greater level than that observed with standard care and/or oral 
supplements. This has been linked with improvement in nutritional status, however, does not seem to 
produce consistent benefit in terms of length of stay, complications or mortality rates. (103) 

 The GI tract must be accessible and functioning sufficiently to absorb the feed administered (103) 
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 The feeding tube may be placed into the stomach, duodenum or jejunum via either the nose, mouth 
or percutaneously- the choice of route depends on expected period of feeding, clinical condition, and 
anatomy (103) 

 EN may be used in combination with oral and/or parenteral nutrition (103) 

 Common indications for EN relevant to the cancer population (103) 
o Unconscious patient e.g. ventilated patient 
o Dysphagia 
o Physiological anorexia  
o Upper GI obstruction e.g. Oro-pharyngeal or oesophageal stricture or tumour 
o GI dysfunction or Malabsorption e.g. Dysmotility, reduced bowel length (although PN may be 

needed) 
o Increased nutritional requirements  
o Specific treatment e.g. for short term enteral access during surgery i.e. head and neck cancer 

 Grade D Recommendation (Good Practice Point): “Healthcare professionals should consider enteral 
tube feeding in people who are malnourished* or at risk of malnutrition** and have: 

o inadequate or unsafe oral intake, and 
o a functional, accessible gastrointestinal tract” (103) 

* Malnourished: BMI <18.5 kg/m2, unintentional weight loss >10% within the last 3-6 months, a 

BMI<20 kg/m2 and unintentional weight loss >5% within the last 3-6 months. 

** At risk of malnutrition: eaten little or nothing for more than 5 days and/or likely to eat little or 

nothing for the next 5 days or longer or poor absorptive capacity, and or high nutrient losses and or 

increased nutritional needs from causes such as catabolism 

 Enteral tube feeding should be used during chemoradiotherapy where severe oesophagitis is 
predictable (139) 

 

In head and neck cancer patients undergoing radiotherapy: (126) 

 Tube feeding can improve protein and energy intake when oral intake is inadequate - Grade B 
recommendation 

 Tube feeding may reduce unplanned hospital admissions and reduced disruptions to treatment 
compared to oral intake alone- Grade C recommendation  

 Prophylactic tube feeding compared to oral intake alone or intervention tube feeding demonstrates 
improved nutrition outcomes with less weight loss, may improve quality of life during and post-
treatment and may reduce unplanned hospital admissions. -Grade B recommendation  

In head and neck cancer patients undergoing surgery:  

 Tube feeding using standard formula can be used to minimise weight loss in the acute post-operative 
period -Grade C recommendation. (126) 

•  

 Grade D recommendation (Good Practice Point): “Enteral tube feeding should be stopped when the 
patient is established on adequate oral intake” (103) 

 

Nasogastric tubes: 

 used mainly for short-term nutrition support in patients who do not have vomiting, gastro-
oesophageal reflux, poor gastric emptying, ileus or intestinal obstruction (103) 

 Fine bore (5–8Fr) NG tubes should be used for feeding (unless there is a need for repeated large 
volume gastric aspiration i.e. gastric decompression). (103) 

 Advantages: may be inserted at bedside, suitable for short-term nutrition support (103) 

 Disadvantages: tube dislodgement and need for replacement can be invasive and uncomfortable, the 
location and securing by tape of the NGT can be irritating, the tube itself may cause discomfort in the 
back of the throat and occasionally swallowing problems, may be potentially dangerous in patients 
with an unsafe swallow and those who need to be nursed prone or flat (103) 

 “The possible negative impact of carrying a tube in one's nose for ten days, which undoubtedly has an 
impact on one's personal life and activities, was not reflected in the QOL scores’ (17) 
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Gastrostomy tubes  

 Pass through the abdominal wall directly into the stomach (103) 

 Usually used for patients who require medium to long-term feeding or where NG access is difficult 
(103) 

 usually placed endoscopically (Percutaneous Endoscopic Gastrostomy - PEG) but can also be placed 
radiologically or surgically (103) 

 Advantages: cannot be dislodged as easily as a NGT, can remain unseen and is more comfortable 
(103) 

 Disadvantages: potential difficulties and risks in placement; feed aspiration can still occur (though 
risks may be lower than with NG feeding) and there can be greater difficulties surrounding any 
decision to withdraw gastrostomy feeding compared to NG/NJ feeding (103) 

 Studies have not found any significant difference between early or late fed groups post PEG insertion 
for mortality or complications. Therefore in an uncomplicated patient there is no reason to delay 
commencement of feeding for more than 4 hours after insertion of a new PEG tube (103) 

 Grade D Recommendation (Good Practice Point): “Gastrostomy feeding should be considered in 
people likely to need long-term (4 weeks or more) enteral tube feeding” (103) 

 Grade A recommendation: “Percutaneous endoscopic gastrostomy (PEG) tubes which have been 
placed without apparent complications can be used for enteral tube feeding 4 hours after insertion” 
(103) 

 

Post pyloric feeing: 

 Jejunostomy tubes pass through the abdominal wall into the jejunum and are usually placed 
surgically. (103) 

 In patients at high risk of aspiration, jejunostomy tubes or PEGJ tubes should be considered since they 
probably do reduce aspiration risks. (103) 

 In patients unable to tolerate enteral feeding via NGT due to gastro-oesophageal reflux or delayed 
gastric emptying despite drug intervention, nasoduodenal or nasojejunal feeding should be 
considered (103) 

 

Enteral Nutrition vs Parenteral Nutrition 

 Evidence supports the widely recognized notion that EN is a cheaper option than PN in patients with 
functioning GI tracts (103)  

  “Enteral tube feeding offers the theoretical advantage over PN of improved maintenance of GI 
mucosal integrity via regular delivery of nutrients into the GI tract. This is suggested to reduce the risk 
of mucosal atrophy, bacterial translocation, infectious complications, multiorgan failure, and death.” 
(73) 

 A reduction in infectious complications with EN compared to PN may be an additional advantage (73) 

 PN provides no significant advantages when enteral tube feeding can be used and tube fed patients 
tend to do better for outcomes such as weight gain, length of stay and infections (103) 
•  

Parenteral Nutrition 

 Parenteral nutrition (PN) refers to the administration of nutrients by the intravenous route. (103) 

 PN is generally used if enteral tube feeding is impossible or impractical (for reasons of tube access), or 
unlikely to be successful (e.g. failure of gut function with obstruction, ileus, dysmotility, fistulae, 
surgical resection or severe malabsorption to a degree that prevents adequate gastrointestinal 
absorption of nutrients that has either persisted for several days (e.g. >5 days) or is likely to persist for 
many days (e.g. ≥5 days)) (103) 

 PN is an invasive and relatively expensive form of nutrition support and can be associated with risks 
from line placement, line infections, thrombosis and metabolic disturbance (103) 

 Studies in surgical patients have shown preoperative PN only does not improve outcomes, but pre- 
and post-operative PN support did suggest benefits such as lower mortality, reduced complications 
and increased weight gain (103) 
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 For well-nourished patients there is no evidence that pre or postoperative PN support is of benefit 
but for severely malnourished GI and thoracic surgical patients preoperative/perioperative and 
postoperative PN there is evidence of benefit (103) 

 Healthcare professionals should consider parenteral nutrition in people who are malnourished* or at 
risk of malnutrition**, and meet either of the following criteria: 

• inadequate or unsafe oral and/or enteral nutritional intake 

• a non-functional, inaccessible or perforated gastrointestinal tract. –Grade D 
recommendation (Good Practice Point) 

• *Malnourished: BMI <18.5 kg/m2, unintentional weight loss >10% within the last 3-6 

months, a BMI<20 kg/m2 and unintentional weight loss >5% within the last 3-6 months. 

• **At risk of malnutrition: eaten little or nothing for more than 5 days and/or likely to eat 

little or nothing for the next 5 days or longer or poor absorptive capacity, and or high 

nutrient losses and or increased nutritional needs from causes such as catabolism (103) 

 “Healthcare professionals should consider supplementary peri-operative parenteral nutrition in 
malnourished surgical patients who have an inadequate or unsafe oral and/or enteral nutritional 
intake or a non-functional, inaccessible or perforated (leaking) gastrointestinal tract.” –Grade B 
recommendation (103) 

 “Peri-operative supplementary parenteral nutrition should not be given to surgical patients unless 
they are malnourished or at risk of malnutrition and have an inadequate or unsafe oral and/or enteral 
nutritional intake or a nonfunctional, inaccessible or perforated (leaking) gastrointestinal tract.” -
Grade B recommendation (103) 

 “Parenteral nutrition should be stopped when the patient is established on adequate oral and/or 
enteral support.” –Grade D recommendation (Good Practice Point) (103) 

 Establishing and maintaining intravenous catheters needed for PN can lead to: Trauma on central line 
placement (e.g. carotid puncture, pneumothorax), thrombophlebitis, catheter occlusion and 
thromboembolism, air embolism or catheter related sepsis. All can be reduced if lines for PN use are 
inserted by trained and experienced personnel using full aseptic technique. (103) 

 PN overrides many homeostatic mechanisms and may cause serious derangement of biochemistry 
(including re-feeding syndrome), fluid overload, hyperglycaemia (especially if a patient is diabetic or 
has stress induced insulin resistance) and liver dysfunction (though this is uncommon). Careful 
monitoring of patients receiving PN is therefore essential (103) 

 “Theoretical arguments that nutrients “feed the tumor” are not supported by evidence related to 
clinical outcome and should not b used tto refuse, diminish or stop feeding [103a, 103b, 103c, 103d] 

 
 
 
 
 
Recommended nutrient intakes during treatment 
Energy and protein requirements during radiotherapy:  

o Grade C recommendation: Aim for energy and protein intakes of at least 125 kJ/kg/day and 
1.2 g protein/kg/day in patients receiving radiation therapy. (39) 

o head and neck patients: Grade C recommendation- Aim for energy and protein intakes of at 
least 125kJ/kg/day (30kcal/kg/day) and 1.2g protein/kg/day in patients receiving 
radiotherapy or chemoradiotherapy. (126) 

 Energy and protein requirements during chemotherapy: 

o Grade C recommendation: Total daily energy expenditure in cancer patients may be assumed 
to be similar to healthy subjects, or 20–25 kcal/kg/day (84-105kJ/kg/d) for bedridden and 
25–30 kcal/kg/day (105-126kJ/kg/d) for ambulatory patients (146) 

o As a rule-of-thumb the following assumptions for total energy expenditure can be made for 
non-obese patients using the actual body weight: Ambulant patients : 30-35 kcal=kgBW/d 
(126-147kJ/kg/d); Bedridden patients : 20-25 kcal=kgBW/d (84-105kJ/kg/d) (139) 

o The optimal nitrogen supply for cancer patients cannot be determined at present. 
Recommendations range between a minimum amino acid supply of 1 g/kg/d and a target of 
1.2–2 g/ kg/day. (139, 146) 

 Energy and protein requirements for surgery:  
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o Grade B recommendation: The commonly used formula of 25 kcal/kg ideal body weight 
furnishes an approximate estimate of daily energy expenditure and requirements. Under 
conditions of severe stress requirements may approach 30 kcal/kg ideal body weights. (40) 

o Grade B recommendation: In illness/stressed conditions a daily nitrogen delivery equivalent 
to a protein intake of 1.5 g/kg ideal body weight (or approximately 20% of total energy 
requirements) is generally effective to limit nitrogen losses (40) 

o Consider using ideal body weight when calculating energy and protein requirements for 
obese patients, as these figures may otherwise severely overestimate needs (40) 

o Head and neck surgery:  Grade C recommendation- Aim for energy intakes of at least 
125kJ/kg/day (30kcal/kg/day). As energy requirements may be elevated post operatively, 
monitor weight and adjust intake as required. (126) 

 Energy and protein requirements during bone marrow transplant:  
o Energy requirements may reach 130-150% of predicted basal energy expenditure, therefore 

aim 126-145kJ/kg/d (147) 
o Protein requirements 1.4-1.5g/kg/d (147) 

 Fluid requirements: 

o Aim for 35-45mL/kg/day (99) 

 Micronutrient requirements:  
o Aim for EARs (148) 
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Diet for cancer prevention/ survivorship 
American Cancer Society Guidelines on Nutrition and Physical Activity for Cancer Prevention (2012)-
Recommendations for individual choices:  (149) 

 

 

American Cancer Society Guidelines on Nutrition and Physical Activity for Cancer Survivors (2012) (150) 

 
 

 

Complementary and Alternative Medicines (CAMs) 

 The US National Center for Complementary and Alternative Medicine defines CAM as an array of 
health care approaches with a history of use or origins outside of mainstream medicine (151) 

 “Complementary” generally refers to using a non-mainstream approach together with conventional 
medicine, while “alternative” refers to using a non-mainstream approach in place 
of conventional medicine (151) 

 Achieve and maintain a healthy weight throughout life.  

o Be as lean as possible throughout life without being underweight.  

o Avoid excess weight gain at all ages.  

o For those who are overweight or obese, losing even a small amount of weight has 

health benefits and is a good place to start.  

o Get regular physical activity and limit intake of high-calorie foods and drinks as keys to 

help maintain a healthy weight.  

 Be physically active.  

o Adults: Get at least 150 minutes of moderate intensity or 75 minutes of vigorous 

intensity activity each week (or a combination of these), preferably spread throughout 

the week.  

o Children and teens: Get at least 1 hour of moderate or vigorous intensity activity each 

day, with vigorous activity on at least 3 days each week.  

o Limit sedentary behavior such as sitting, lying down, watching TV, and other forms of 

screen-based entertainment.  

o Doing some physical activity above usual activities, no matter what one’s level of 

activity, can have many health benefits.  

 Eat a healthy diet, with an emphasis on plant foods. 

o Choose foods and drinks in amounts that help you get to and maintain a healthy 

weight. 

o Limit how much processed meat and red meat you eat. 

o Eat at least 2½ cups of vegetables and fruits each day. 

o Choose whole grains instead of refined grain products. 

 If you drink alcohol, limit your intake. 

o Drink no more than 1 drink per day for women or 2 per day for men  

 Achieve and maintain a healthy weight. 
o If overweight or obese, limit consumption of high-calorie foods and beverages and 

increase physical activity to promote weight loss. 

 Engage in regular physical activity. 
o Avoid inactivity and return to normal daily activities as soon as possible following 

diagnosis. 
o Aim to exercise at least 150 minutes per week. 
o Include strength training exercises at least 2 days per week. 

 Achieve a dietary pattern that is high in vegetables, fruits, and whole grains. 
o Follow the American Cancer Society Guidelines on Nutrition and Physical Activity for 

Cancer Prevention. 
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 True alternative medicine is not common as most people use non-mainstream approaches along with 
conventional treatments (151) 

 Complementary health approaches may include natural products (e.g. Herbal, vitamin, mineral or 
probiotic nutritional supplements) or mind and body practices (eg. Acupuncture, massage, 
meditation, relaxation techniques, hypnotherapy, etc.). (151) 

 Biological-based methods such as diets and nutritional supplements are most often used in Western 
countries (42) 

 According to number of google hits, the most common anti-cancer diets are: Budwig’s diet, Low carb 
diet, Macrobiotics, Gerson’s regime, Alkaline diet and Raw diet (42) 

 Vegan diet/ variations thereof are commonly encountered in practice 

 Below is a summary table of the features of these common anti-cancer diets, though variations may 
exist 

 

Diet Theory Recommendations Benefits Risks 

Gerson 
regimen 

Cancer arises from a 
misbalance between 
sodium and potassium 

To increase potassium, 
patients should 
consume juice of at 
least 10kg 
fruit/vegetables per 
day.  

Fat should be avoided. 
Protein from animals 
only in small quantities. 
3-4 coffee enemas per 
day.  

The diet has been 
combined with other 
approaches to 
stimulate metabolism 
such as raw liver 
extract, pancreatic and 
thyroid extracts or 
Lugol’s solution 
containing iodine, or 
infusions of potassium, 
glucose and insulin 

Nil  Death, sepsis, coma 
from hyponatraemia 
or hyperkalaemia in 
case reports 

Alkaline diet Acidosis is the reason 
for diseases such as 
cancer 

Diet with vegetables 
and low-sugar fruit. 
Avoid sugar, grains, 
dairy and meat. 

No clinical data 
published 

 

No clinical data 
published 

 

Budwig diet Omega-3 fatty acids 
and proteins with high 
content of sulphur 
from curd cheese and 
linseed oil 

Cancer arises from an 
abundance of trans 
fatty acids and a deficit 
in omega-3 and -6 fatty 
acids 

No published 
clinical data. 
Possible benefit: 
as an additional 
serving Budwig’s 
curd cheese (curd 
cheese and linseed 
oil) offers extra 
protein and 
calories to 
patients who may 
be losing weight  

No published clinical 
data. Possible risks: 
following the strict 
diet, deficiency in 
vitamins and other 
micronutrients 

Ketogenic/Low 
carb diet 

Based on the 
‘Warburg effect’ which 
describes cancer cells 

Different forms exist, 
with varying degrees of 

Nil 

 

Possible risks: 
micronutrient 
deficiency, LOA, 
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gain energy preferably 
by anaerobic glycolysis 
and therefore 
reducing carbohydrate 
intake will stop cancer 
growth 

 

carbohydrate 
restriction.  

Usually no intake of 
refined carbohydrate 
and reduced total 
carbohydrate intake. 
Caloric intake mainly 
from fat (omega-3 and -
6) and protein.  Aim for 
rising ketone level 

nausea, constipation, 
LOW, hypoglycaemia, 
hyperlipidaemia, 
dehydration, 
metabolic acidosis, 
fatigue, sedation 

Raw food diet 

 

Cooked food causes 
diseases such as 
cancer 

 

Consumption of 
uncooked (also mostly 
unprocessed) food.  

 

Possible benefits: 
avoidance of 
preservatives such 
as salt or toxins 
created by cooking 
(e.g. Hetero-cyclo 
amines)  

 

Possible risks: likely 
not as well tolerated 
in patients with 
mucositis or patients 
with a stoma, and 
potential increased 
risk of GI infection in 
immunocompromised 
patients 

Macrobiotic 
diet 

 

 

Cancer arises from a 
misbalance between 
yin and yang. Created 
by two Japanese 
scientists who 
endeavored to create 
a whole system of 
living which promoted 
health, peace and 
happiness. The original 
diet was combined 
with other lifestyle 
changes and intended 
as a cancer cure which 
may not be achieved 
conventionally  

Cereals are the most 
important part of 
nutrition, modern 
versions= 50-60% 
cereals, 20-30%, small 
amount of fish and eggs 
allowed. Meat, milk 
products, sugar, 
potatoes and tomatoes 
discouraged  

 

Nil Risks: Under strict 
diet, several deaths 
have been reported. 
Weight loss, anaemia 
and scorbut. 
Deficiency in protein, 
vitamins B12, C and 
D, zinc, calcium and 
iron.  

 

Vegan diet Strict vegetarian diet, 
often ethical 
considerations.  

 

Complete avoidance of 
animal products. 

High consumption 
of dietary fibre, 
vitamins C & E, 
magnesium and 
folic acid. Low in 
saturated fat. 

Weight loss, 
deficiency in vitamins 
B12 & D, zinc and 
calcium. 

(Adapted from Huebner et al 2014, (42)) 

 

 No clinical evidence on level 1 or 2 was identified for any of the described diets, though case reports 
and pre-clinical data point to the potential harm of some of these diets (42) 

 Some diets are based on hypotheses of carcinogenesis which are not compatible with modern 
scientific concepts (42) 

 Diets for which no clinical benefit has been shown, but which may entail risks should not be 
recommended. These include: Breuss cure, Fasting, Gerson regimen, Kelley/Gonzalez Regimen, 
Ketogenic Diet, Livingston-Wheeler Regimen, Moermann diet. (42) 

 Note: Ian Gawler’s diet is based on the Gerson regimen 

 One major concern with cancer diets is that patients may rely on these diets alone and delay or 
decline conventional cancer treatments which can lead to progression of disease, relapse and/or 
suffering from cancer-related symptoms (42) 
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 Guidance of patients is of high importance. Counselling patients on cancer diets should take 
psychological facts and their consequences into account. Merely providing evidence will not be 
sufficient. (42) 

 Patients who are searching for hope and cure turn to these methods (42) 
 

Selected recommendations for discussing cancer diets with patients (42): 

 “…Attitudes of family members and friends are also of interest. It is important to know patient’s 
beliefs concerning diets and their influence on cancer. If they are interested in or adhere to a cancer 
diet, their expectations and his experiences should be asked for.”  

 “Lack of knowledge or misconceptions should be pointed out and the scientific evidence explained. If 
the patient has a misunderstanding of the situation of their disease, it may be helpful to explain this 
first and then advance to talking about nutrition and diets. If it is not the oncologist who is doing the 
consultation, it may be useful to refer the patient to them, if misconceptions on the disease persist. 
Communication with respect means that individual beliefs of the patient should be acknowledged but 
divergent concepts between the patient’s point of view and the medical point of view should be 
named.”  

 “…All cancer diets the patient wants to discuss should be described from a scientific point of view but 
using lay vocabulary. Besides pointing out lack of evidence, fallacies in the underlying cancer theories 
must be addressed and adverse effects such as malnutrition must be discussed. In order not to leave 
the patient discouraged, an individual concept of healthy nutrition should be provided.”  

 “If the patient adheres to a cancer diet despite counseling against it, follow-up is of great importance 
in order to detect adverse events early and to be able to discuss the diet again. Besides measuring 
weight, malnutrition can be detected by taking blood levels of micronutrients, or measuring muscle 
mass or albumin in order to assess protein deficiency. If deficits become obvious, the patient should 
be informed of the consequences and strongly advised against continuing the diet. In the case of their 
further adhering to the diet prescription of supplements must be discussed even if they are no 
adequate substitute.”  

 

Summary of evidence based guidelines for discussing CAM with patients (152): 

(1) Elicit the person’s understanding of their situation; e.g. What is your understanding of things at this 
point? 

(2) Respect cultural and linguistic diversity and different epistemological frameworks; e.g. What do you 
believe might have caused your illness? 

(3) Ask questions about CAM use at critical points in the illness trajectory; e.g. Are you currently taking 
any other medications or treatments? 

(4) Explore details and actively listen; e.g. What does it involve? How often do you use it? Have you used 
it before? 

(5) Respond to the person’s emotional state; e.g. How are you coping with all of this? 
(6) Discuss relevant concerns while respecting the person’s beliefs; e.g. How do you think you might feel 

if you followed this advice but did not achieve the outcome you had hoped for? 
(7) Provide balanced, evidence-based advice; Encourage use of CAM that may be beneficial, Accept use 

of CAM for which there is no evidence of physical harm or benefit, Discourage use of CAM where 
there is good evidence it will be unsafe or harmful (either directly or in combination with 
conventional treatment). 

(8) Summarize discussions; 
(9) Document the discussion;  
(10) Monitor and follow-up.  

HOSPITAL-WIDE INITIATIVES TO ASSIST WITH MALNUTRITION MANAGEMENT 

Medpass 

 The TwoCal HN Med Pass program was initially developed for institutionalised older adults who are 
underweight or losing weight (153) 

 Traditional nutritional intervention may include snacks (e.g., cheese and biscuits), nourishing drinks 
(e.g., milkshakes), small frequent meals, liberalised diets, and oral nutritional supplements (ONS). 
(153) 
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 ONS are commonly used in in a variety of health care settings including acute care, long term care, 
and home care (153) 

 Oral nutrition supplements have been shown to be of benefit in the treatment of malnutrition and 
may have a greater role than dietary advice in the short-term improvement of body weight (133) 

 Despite this, many facilities experience waste as ONS may be ignored, forgotten, not distributed by 
staff, or only partly consumed by the patient. Reasons for poor patient compliance and acceptance of 
ONS include taste, flavour fatigue, and the perception that MNS are an "optional food" and not part 
of the comprehensive medical plan. (153) 

 MedPass was designed to overcome some of the common issues surrounding the use of oral nutrition 
supplements, such as cost, compliance, waste, and acceptability. (153) 

 The program involves providing 60mL of a nutritionally complete, high-calorie, high-protein ONS four 
times a day. The product is offered by the nursing staff during the medication round, rather than by 
dietary or food service staff at or between meals. (153) 

 Compliance with ONS consumption is significantly improved on the Med Pass program because it is 
seen as part of the medication round and is less likely to be refused when seen as a medication versus 
an optional supplement (153) 

 Med Pass may also be beneficial for individuals who find it difficult to consume a full 237mL serve of 
ONS or who are volume sensitive- the small amount given at each medication round should be well 
tolerated. Also, small volumes are less likely to interfere with appetite at meals. (153) 

 The program has been associated with improvements in weight status, improved meal intake, a 
decreased incidence of pressure ulcers, improved functionality, and reduced mortality (153) 

 A recent RCT in the acute care setting (including surgical and oncology patients) found that a higher 
frequency  and lower volume of ONS during medication rounds (4x per day) increased the compliance 
to ONS compared to usual care (2x a day in higher volumes between meals) (154) 

 No differences were observed between patients receiving higher volumes of ONS twice a day in 
between meals or twice a day during medication rounds, hence the effect appears to be due to the 
lower volume rather than the delivery with the med round (154) 

 Medpass and traditional supplement delivery both resulted in malnourished older adult rehab 
patients achieving recommended dietary intakes more often than a mid-meal snack trolley, though 
quality-of-life ratings improved significantly with MedPass, however, did not change with traditional 
intervention (P = 0.05) (155) 

 Medpass resulted in substantially greater caloric and protein intake (380 kcal and 17 g protein) than 
either the mid-meal snack trolley (288 kcal and 9 g of protein ) or traditional supplement delivery (304 
kcal and 11 g protein) (155) 

 Cost effectiveness is improved by improving compliance, reducing waste and improving outcomes 
(153) 

 Criteria for identifying suitable patients for the Med Pass program relevant to the oncology 
population include: 

o Loss of ≥5% of weight in 30 days. 
o Loss of 10% of weight in 180 days. 
o Below ideal body weight. 
o Cancer and cancer treatment 
o Diagnosis of malnutrition, cachexia, protein-energy malnutrition, kwashiorkor, or marasmus. 
o Loss of appetite or significantly reduced dietary intake for 7 days or more (153) 

 The involvement of the nurse is a critical factor in the success of the Med Pass program. Nurses play 
an important role in assessing patients, selecting candidates for the program, implementing the 
program, and monitoring patients. (153) 

 Nurses were initially reluctant to participate in the trial due to perceived increased work load and the 
risk of making errors when providing the medication. This was addressed with nutrition assistants 
preparing the drinks while the nursing staff prepared the medication, resulting in minimal additional 
effort in the nurses’ daily routines on busy inpatient wards and no distractions in provision of 
medication. (154) 

 

Parenteral Nutrition (PN) rounds 

 PN teams generally consist of at least four members of a multidisciplinary team, including a doctor, 
dietitian, pharmacist and nurse (156-157) 

 PN delivery in hospitals without PN teams was primarily managed by intensivists (156) 
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 Most hospitals have a hospital protocol for the delivery of PN (156) 

 The multidisciplinary team approach is aimed to assess nutritional status, prescribe the correct 
nutrition requirements and reduce the incidence of metabolic complications through regular 
monitoring  (157) 

 In a UK hospital trust, introduction of a multidisciplinary PN team reduced TPN usage and expenditure 
by 52%, equating to a cost saving of £44,572.89 over a 1 year period (~AU$80,280) (158) 

 The PN round was found to be effective in stopping the use of inappropriate PN as well as instigating 
switch to enteral feeding when clinically indicated (158) 

 PN rounds also led to a 75% reduction in weekend requests, reducing the prescription of 
inappropriate regimens for patients and increasing patient safety (158) 

 A review of PN teams indicates that the incidence of total mechanical complications (including air 
embolism, catheter malposition, blocked catheter, subclavian artery puncture, dislodgement or 
disconnection of catheter, catheter infection, subclavian vein thrombosis or pneumothorax) is 
reduced in patients managed by the PN, though the benefit of the team in reduction of catheter 
related sepsis remains inconclusive. (157) 

 Fewer total metabolic and electrolyte abnormalities have been reported in patients managed by a 
multidisciplinary PN team (157) 

 Patients managed by a PN team were more likely to receive their optimal caloric intake (less likely to 
be over- or under-fed) (157) 

 It remains unclear whether the management of patients by a PN team prevents inappropriate use of 
PN. It is acknowledged that PN is a more expensive form of nutrition support and assessment for the 
most appropriate form of nutrition support may cause a shift to enteral feeding resulting in significant 
cost savings. (157) 

 There is evidence that a team approach in management of patients on PN is a cost effective strategy- 
financial benefits are suggested from the introduction of multidisciplinary PN teams in the hospital 
setting due to a reduction in waste, reduction in complications and identification of patients 
appropriate for PN, though administrative and personnel costs associated with the establishment of 
the PN team were not accounted for (157) 

 
Protected Meal Times 

 The Australian Nutrition Care Day Survey identified 4% of patients did not consume a main meal and 
7% did not consume between-meal snacks because they were away for a diagnostic test/procedure 
(6) 

  “The objective of this strategy is to protect mealtimes from unnecessary and avoidable interruptions, 
providing an environment conductive to eating and enabling staff to provide patients with support 
and assistance with meals” (159) 

 Having an organisational policy which addresses Protected Mealtimes is a critical factor to successful 
implementation (159) 

 Benefits:  
o reduced patient complaints, reduced food wastage, weight gain (160) 
o significantly more patients had their tray within reach, time provided to eat meals 

significantly increased by a median of 4 min, the proportion of inpatients receiving feeding 
assistance when required nearly doubled, median time until first assistance was received in 
those that required it at dinner also improved by 4 min (161) 

 The top four barriers to protected mealtimes in the UK were found to be: 
o Ward rounds 
o Diagnostic tests 
o Visitors 
o Other healthcare professionals (160) 

 Two key factors identified as impacting on implementation are: 
o Lack of “Board to Ward” level leadership 
o Lack of education and training of all staff groups (160) 

 The critical success factors identified are: 
o Policy related to Protected Mealtimes (160) 

 Evaluations of the Protected Mealtime initiatives have demonstrated an improved level of team-work 
and higher staff morale on wards where protected mealtimes were introduced (159) 
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 A recent review has found protected mealtime policies can successfully reduce mealtime 
interruptions however not all studies have demonstrated improved intake as a result of this (162) 

 Some studies have shown intake was similar between pre- and post- protected mealtimes 
implementation over the day and between meals (Huxtable 2013) though others have demonstrated 
significantly more patients achieved adequate energy and protein intakes post protected mealtimes 
implementation (163) 

 The proportion of patients interrupted at mealtimes increased by 9% post-implementation of 
protected mealtimes, except on the pilot ward where there was strong support from a nurse ward 
champion- this suggests outcomes may be improved if a nurse champion was driving implementation 
of protected mealtimes on the wards (161) 

 Other studies have found no overall reduction in the occurrence of mealtime interruptions but a 
significant reduction in non-clinical nursing tasks at mealtimes (163) 

 Staff breaks were rearranged so that more nurses were available at main meals to provide mealtime 
assistance, but may have inadvertently increased mealtime interruptions (nursing staff interruptions 
represented 61% of all interruptions observed) and hence resulted in no change to inpatient 
consumption. (161) 

 
Red Tray System 

 At-risk patients have their food provided on a red tray to provide a visual indicator for all staff that 
they should receive help and support in eating their food (164) 

 It was initially used as part of a total strategy (including a nutrition assessment tool and staff 
education) implemented in a trauma rehabilitation unit for mainly older adults to improve the level of 
nutritional care in the unit (164) 

 It is the responsibility of all healthcare staff to ensure that suitable food not only reaches the patient, 
but also is eaten (164) 

 Nurses have a specific responsibility for ensuring that initial and continual nutritional monitoring 
takes place, that vulnerable patients are assisted to eat their food and to identify the reason for any 
failure to eat the food (164) 

 Food service staff should not take away food served on a red tray until instructed by a nurse (164) 

 The ward communication whiteboard that listed patients currently on the ward was used to identify 
patients at risk on admission, or at the weekly nutritional assessment who would receive a red tray 
with a red square. In this way, food service staff and members of the multidisciplinary team could 
quickly identify those at risk (164) 

 There have been limited higher level studies investigating the efficacy of the red tray system, though 
subjectively the concept of the red tray has been successful in identifying and providing support for 
patients at nutritional risk (164) 

 The system has refocused attention on patients’ food consumption, and patients and their relatives 
have commented positively on the level of attention placed on what and how much they eat. (164) 

 Subjectively the innovation does not appear to have increased staff workload either. (164) 
 

Feeding assistance 

 Grade C recommendation: Feeding support provided by health care assistants may improve outcomes 
including energy intake, body composition, use of antibiotics and life expectancy in the acute care 
setting (101) 

 A recent review of the literature has found mealtime assistance, particularly provided by volunteers 
or dietary staff, appears to promote food intake. (162) 

 An RCT investigating the use of health care assistants to provide extra feeding support and 
encouragement to patients to eat in an acute setting reduced the need for and duration of 
intravenous antibiotics without change to the food provision or without targeting higher risk patients 
(165)  

 Feeding support did not improve nutritional status or have an effect on length of stay in the study 
period- targeting care to those with the most difficulties and those who are already malnourished or 
in rehabilitation or longer term care environments where the intervention would be more prolonged 
may produce better results (165) 

 health care assistant feeding support included: Ensuring that the patient is seated comfortably and in 
the best possible position to eat their meal; ensuring that the meal tray is in reach and all packets are 
opened and lids removed; checking the correct food has been served and the patient can complete 
the menu; ensuring the patients vision is optimised (glasses on and clean); discussing the patients 
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nutritional needs with relatives; ensuring dentures are in the mouth before meals; assisting with 
cutting up food; providing additional milky drinks or distributing prescribed supplements; and  
providing encouragement to the patient (165) 

 There was a trend towards a greater intake for the feeding support group (5410 vs. 5780 kJ (P=0.53) 
and 47 vs. 50 g protein (P=0.62) in the control and feeding support groups, respectively) though this 
was not statistically significant (165) 

 Introduction of a dedicated nursing assistant for feeding assistance in the acute setting resulted in a 
significant increase in mealtime assistance from 30 to 79%, p < 0.01 (163) 

 Significantly more patients were able to meet energy and protein requirements post implementation 
of a feeding assistance intervention (163) 

 In older medical inpatients aged >65 years, patients with cognitive impairment or feeding dependency 
appeared to gain substantial benefit from mealtime assistance interventions (163) 

 Feeding assistance intervention appears to have minimal impact on participants with anorexia (163) 
 

Food fortification 

 Grade B recommendation: Modifications to food provision methods (including strategies such as 
nutrient density, small portion sizes and improvements to the dining experience) may improve 
outcomes including energy intake, weight status and global nutritional status in the acute care 
setting; and may improve weight status and global nutrition status in the community setting (101) 

 Using a fortified menu (with ~20% reduction in portion size and increased energy density) resulted in 
elderly hospitalised patients having higher energy intakes compared to the usual menu despite being 
served a lower weight in food (1711kcal/d vs 1425kcal/d respectively, p<0.001) (144) 

 Energy density was increased mainly by the addition of fat (butter, cream and cheese) and some 
carbohydrate (glucose polymers) so that the mean daily energy provision on the fortified menu was 
increased by 200 kcal, although the total protein provision was reduced by 5 g/day (144) 

 Serving a cooked breakfast rather than cereal resulted in significantly higher protein provision and 
intake (144) 

 The mean daily protein intakes were still below recommended levels on fortified, usual and cooked 
breakfast menus. Further fortification of protein content may be required (144) 

 

Mid meal trolleys 

 A recent review concluded point-of-service choice for food appears to lead to greater satisfaction, but 
further research with food intake and nutritional outcomes is needed (162) 

 “A selective mid-meal intervention, defined as provision of snacks between meals in the form of 
familiar snack food and beverages, lends itself to improved choice and control for the patient over 
selection at the point of service.” (155) 

 Patient satisfaction including sensory qualities (taste, look, temperature, size) and perceived benefit 
(improved health and recovery) was rated highest for mid-meal trolley compared with med pass and 
traditional supplement delivery (155) 

 Mid-meal trolley group was provided with a self-selection from a mid-meal trolley of high-protein 
and/or high-energy snacks or commercial drinks delivered between breakfast and lunch, and again 
between lunch and dinner (offering a selection of up to four products per day (up to two per 
occasion) providing 70–120 kcal and 0-6 g protein, per selection, including flavoured milk, chocolate-
coated biscuits, soda, mixed nuts, potato crisps, etc. (155) 

 Consumption of mid meals was significantly greater than traditional supplement delivery (73.8% vs 
91.7%) P<0.05, and nutrient provision was similar (288 kcal and 9 g of protein/day vs 304 kcal and 11 
g protein/day) (155) 

 mid-meal trolley was the most cost-effective compared with MedPass and traditional supplement 
delivery, with lower total labour and also product cost per 100 kcal consumed ($AU0.81) (155) 

 Patients in the mid-meal trolley group did not achieve estimated requirements, yet reported higher 
satisfaction and improvements in QOL, at the lowest cost (155) 

 for some patients, the concept of mid-meals is unfamiliar, and the degree of selection may have been 
affected by a lack of familiarity with this pattern of eating (155) 

 

Dining rooms 
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 Grade B recommendation: Modifications to food provision methods (including strategies such as 
nutrient density, small portion sizes and improvements to the dining experience) may improve 
outcomes including energy intake, weight status and global nutritional status in the acute care 
setting; and may improve weight status and global nutrition status in the community setting (101) 

 Social and environmental factors are important influences of food intake. (159) 

 Studies demonstrate increases in food intake when there is improvement in the social and 
environmental surroundings, and when people dine together. (159) 

  Using a supervised dining room, can increase opportunities for patients to enjoy the social aspects of 
mealtimes, increase food intake and can potentially lead to weight gain and improvements in 
nutritional status and rehabilitation (159) 

 elderly inpatients on an acute medical ward who ate in a dining room had significantly higher intakes 
of energy than the control group who ate lunch by the bedside (489 vs 360kcal, p< 0.013) (166) 

 There was no significant difference in protein intake (18.9 vs 17.7g, p=0.63). (166) 

 there was a trend towards a greater number of people gaining weight in the dining room group over 
the 6 week study period (dining room: three lost weight and 14 gained; control: seven lost weight and 
nine gained, p=0.12) though this was not statistically significant (166) 

 A qualitative study of a dining room in an orthopedic ward showed subjective improvements in 
patient mobility, increased oral intake (due to both greater monitoring by nursing and peer support), 
increased socialization and improved psychological wellbeing of patients, improved food service 
(prompt service, better food quality, appropriate temperature) and provided patients with “an escape 
from the hospital environment” (167) 

 
 
 
 
Enhanced Recovery After Surgery (ERAS) 

 ERAS is a term used to describe multimodal perioperative care programs that have been shown to 
improve outcomes after major surgery (168) 

 While ERAS was initially developed for colonic resections, these principles are now being used in a 
range of operations (168), and have been shown to be effective in gynaecological, urological, liver and 
pancreatic surgeries (169-172) 

 

Summary of the latest ERAS guidelines for perioperative care in elective colonic surgery (168) 
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 Full guidelines with levels of evidence available in Gustafsson 2013 

 The ERAS protocol has been built with everyone involved in the entire chain of events during the 
patient’s journey, including surgeons, anesthetists, intensive care/high-dependency specialists, 
nurses, dietitians, and physical therapists. All have to come together to form a team that runs ERAS 
locally- this forms the cornerstone of ERAS implementation process but is also vital for maintenance, 
sustainability, and further development over time. (168) 

 “It is often said that it takes up to 15 years for a proven medical treatment to become common 
practice. This is obviously far too slow, but it shows how hard it is to move knowledge into daily 
practice.” (168) 

 Changes of old routines take hard work. Importantly once change is initiated it should be audited and 
followed up appropriately to ensure change is maintained (168) 

 The ERAS team should run regular audits and feedback to the units where problems may arise. (168) 

 “Working with true data is the only way to keep things running at their best.” (168) 

 Nutrition related practices/recommendations addressed in ERAS: 
o Pre-op fasting and CHO treatment recommendation: “Clear fluids should be allowed up to 2 

h and solids up to 6 hrs prior to induction of anaesthesia. In those patients were gastric 
emptying may be delayed (duodenal obstruction etc.) specific safety measures should at the 
induction of anaesthesia. Preoperative oral carbohydrate treatment should be used 
routinely. In diabetic patients carbohydrate treatment can be given along with the diabetic 
medication”. (173) 

o Perioperative nutritional care recommendation: “Patients should be screened for nutritional 
status and, if deemed to be at risk of under-nutrition, given active nutritional support. For 
the standard ERAS patient, preoperative fasting should be minimised and postoperatively 
patients should be encouraged to take normal food as soon as possible after surgery. ONS 
can be used to supplement total intake.” (173) 

o Early oral feeding post-op has been shown to be safe but the risk of vomiting increases, 
especially in the absence of multimodal anti-ileus therapy (173) 

o Most studies show that there is clinical benefit from immunonutrition due to a reduction in 
complications and shortened LOS in the context of traditional care, but results are 
heterogeneous. There are no trials of the effectiveness of these formulas in an ERAS setting if 
stress is minimised. There is evidence suggesting immunonutrition is most effective in 
malnourished patients (173) 

 The nutrition components of the ERAS guidelines focus on shortened fasting periods prior to surgery, 
pre carbohydrate (CHO) loading, the absence of bowel preparation, early introduction of oral diet 
following surgery, prevention of nausea and vomiting and avoiding routine use of nasogastric 
decompression tubes. Whilst not all of these processes are directly managed by a dietitian, these 
clinicians and are in a prime position to advocate for adherence to these practice principles (43) 

 There is a high level of evidence that ERAS reduces LOS after elective colonic surgery but mixed 
results have been found with regard to morbidity and hospital readmissions (173) 

 In Australia, full implementation of ERAS nutrition protocols has been found to be lacking (43) 
o Fear of change, lack of time, lack of resources and (perceived) lack of skills in implementing 

change were commonly reported barriers (43) 
o Awareness raising/appropriate education about the benefits of ERAS and having a key 

member of the team as a ‘champion’ who took an active role in guideline implementation, 
development and education were identified as facilitators of guideline adoption (43) 

 

Immunonutrition  

 Level of evidence varies depending on the patient group and treatment type as well as the type of 
immunomodulating nutrients studied. 

 Immuno-nutrients are hypothesised to influence the immune and inflammatory response related to 
cancer and/or its treatment. Examples include:  

o Eicosapentaenoic acid (EPA): a long-chain polyunsaturated omega-3 fatty acid which appears 
to have anti-inflammatory effects (174). It can be administered in capsules as mixed marine 
triglycerides (fish oil) or as a semi-purified ethyl ester; or as fish oil in combination with a 
high protein, high energy oral nutrition supplement (139) 

o Arginine: a conditionally essential amino acid, stores of which may become depleted in times 
of stress. It plays an important role in T- and B-cell immunity as well as in the production of 
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nitric oxide (174). These characteristics suggest that arginine could enhance wound healing 
and reduce infection, especially in situations that compromise immune function, such as 
surgery or critical illness (175) 

o Nucleotides: the building blocks of DNA and RNA, derived from RNA in the diet (174) 
o Glutamine: the primary oxidative fuel of the gut epithelium and has potential radioprotective 

properties (67). It can be administered orally or intravenously (174, 176). For oral glutamine, 
20 to 40g per day is recommended during metabolic stress and active tumor growth, with 
powder forms preferred to pills and capsules due to improved cost, absorption and tolerance 
of higher doses (177) 

 

Cachexia/ weight loss in advanced cancer: 

 Grade C recommendation: “Regarding omega-3 fatty acids, randomised clinical trial evidence is 
contradictory/controversial and at present it is not possible to reach any firm conclusion with regard 
to improved nutritional status/physical function. It is unlikely that omega-3 fatty acids prolong 
survival in advanced cancer” (139) 

 A systematic review completed in 2005 found there was “insufficient evidence to support the use of 
oral fish oil (on its own or in the presence of other treatments) for the management of the weight loss 
syndrome often seen in patients with advanced cancer” (178) 

 However, the most recent evidence-based practice guidelines for nutritional management of cancer 
cachexia include a Level C recommendation: “The prescription of EPA improves outcomes in patients 
with cancer cachexia.” It is noted that the body of evidence provides some support for this 
recommendation but care should be taken in its application (36) 

 High protein high energy supplements enriched with EPA have been associated with improved 
outcomes such as increased energy and protein intake, improved body composition, performance 
status and quality of life in patients with cancer cachexia in open trials, but there is a lack of higher 
level evidence from randomised trials to confirm these results (36) 

 As such, the guidelines suggest EPA supplementation can be considered as a component of nutrition 
intervention in patients with cancer cachexia. (36) 

 If EPA is included in nutrition prescription, it should be consumed at a level of 1.4–2.0 g/day for at 
least four weeks to achieve clinical benefit. (36) 

 

Stem cell transplants: 

 Grade C recommendation: “During stem cell transplantation enteral administration of glutamine or 
eicosapentanoic acid is not recommended due to inconclusive data” (139) 

 A systematic review and meta-analysis of seventeen RCTs concluded glutamine may have beneficial 
effects in haematopoietic stem cell transplantation: 

o oral glutamine may reduce mucositis and GVHD 
o intravenous glutamine may reduce infections (but may increase risk of relapse at six months)  
o Larger high-quality trials are needed to confirm the benefits and to investigate possible 

adverse effects before glutamine supplementation can be recommended for routine use. 
(179) 

 RCTs compared oral or intravenous glutamine, at doses ranging from 1.02 to 7.31g per kg per day and 
at various dosing schedules, with a control group without glutamine. The participants varied in age 
and included children. The transplant types included autologous and allogenic (179) 

 Survival and other outcomes: There was no difference with oral or intravenous glutamine in mortality 
up to or after day 100, days of fever, days of antibiotics, mean maximum daily temperature, days of 
mucositis, presence of severe mucositis, maximum mucositis score, time to platelet recovery, time to 
neutrophil recovery, length of stay, weight change, duration of total parenteral nutrition, and 
transfusions (179) 

 More recent guidelines state that “IV glutamine should not be used for the prevention of oral 
mucositis in patients receiving high-dose chemotherapy (with or without TBI) prior to HSCT” (Level II 
evidence) (176) 

 No studies have shown oral glutamine (including mouthwash- swish and swallow) to be effective in 
objectively reducing severity of mucositis lesions during HSCT conditioning (high-dose chemotherapy 
and TBI). There is some evidence of reduced TPN and narcotics use and reduced duration and severity 
of mouth pain, but due to inconclusive data, no guideline was possible (176) 
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 Combined IV and oral glutamine in patients undergoing HSCT demonstrated no reduction in mucositis 
severity or days of TPN compared with control (glycine), however no guideline was possible due to 
insufficient evidence in this setting (176) 

 

Surgery- gastrointestinal 

 Grade A recommendation: “Use EN preferably with immuno-modulating substrates (arginine, omega-
3 fatty acids and nucleotides) perioperatively independent of the nutritional risk for those patients: 

o undergoing major abdominal cancer surgery (oesophagectomy, gastrectomy, and 
pancreatoduodenectomy)” (41) 

 Grade A recommendation: “In all cancer patients undergoing major abdominal surgery preoperative 
EN preferably with immune modulating substrates (arginine, omega-3 fatty acids and nucleotides) is 
recommended for 5–7 days independent of their nutritional status” (139) 

 Grade C recommendation: “The optimal PN regimen for critically ill surgical patients should probably 
include supplemental n-3 fatty acids, though the evidence-base requires further input from 
prospective randomised trials” (40) 

 In a double-blind randomized controlled trial in oesophageal cancer surgery, patients receiving EN 
enriched with 2.2g EPA/d maintained fat free mass and had a reduced acute phase response while 
patients receiving standard EN lost ~2kg of lean mass in 3 weeks postoperatively. No significant 
differences were observed in the incidence of major complications between groups (81) 

 

Surgery- head and neck 

 A recent review and meta-analysis found that administration of arginine-enriched enteral nutrition (of 
varying doses between 6.25-18.7 g/L) was associated with a significant reduction in fistulas and 
hospital stay in patients undergoing surgery for head and neck cancer. No effect was seen on 
infections or occurrence of diarrhea (175) 

 Grade C recommendation: “Pre-operative immunonutrition has no additional benefits compared to 
standard nutrition support for patients undergoing surgery for head and neck cancer” (126) 

 Grade B recommendation: “Post-operative immunonutrition may be considered to reduce length of 
stay, although the mechanism is unclear, as other clinical benefits such as reduced complications and 
infections were not demonstrated” (126) 

 Some studies have shown a reduction in the length of hospital stay, less complications and decrease 
of fistula complications in patients treated with an arginine enhanced formula postoperatively  (174) 

 A suitable powered clinical trial is required before firm recommendations can be made on the use of 
immunonutrition in head and neck cancer patients postoperatively (174) 

 Grade C recommendation: “If immunonutrition is to be used post operatively, this should be given for 
a minimum of 7 days” (126) 

 Grade C recommendation: “Perioperative omega-3 fatty acid enriched nutrition support may improve 
nutritional outcomes such as weight, lean body mass and fat mass” (126) 

 Grade A recommendation: “Use EN preferably with immuno-modulating substrates (arginine, o-3 
fatty acids and nucleotides) perioperatively independent of the nutritional risk for those patients: 

o undergoing major neck surgery for cancer (laryngectomy, pharyngectomy)” (41) 
 

Chemotherapy: 

 No guideline was possible regarding use of oral glutamine (including mouthwash- swish and swallow) 
in patients with various solid tumors and hematological cancers receiving standard dose 
chemotherapy due to conflicting evidence with similar numbers of studies showing benefit or no 
benefit (176) 

 No guideline was possible regarding IV glutamine in patients receiving standard dose chemotherapy 
due to insufficient evidence - only one small pilot study with no statistically significant differences in 
mucositis between glutamine and control groups is currently available (176) 

 Clinical guidelines for the prevention and treatment of GI mucositis- No guideline possible for the use 
of glutamine due to conflicting data. Previous guideline was not to use systemic glutamine because of 
severe toxicity, however several small but double-blinded randomized controlled trials have since 
shown effect without severe toxicity in patients with haematological and solid tumours receiving 
chemotherapy (180) 
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 A review of available evidence in 2003 suggested that “Glutamine supplementation may decrease the 
incidence and/or severity of chemotherapy-associated mucositis, irinotecan-associated diarrhea, 
paclitaxel-induced neuropathy, hepatic veno-occlusive disease in the setting of high dose 
chemotherapy and stem cell transplantation, and the cardiotoxicity that accompanies anthracycline 
use” (181) 

 Given the potential benefits and low cost of glutamine supplementation, it is recommended that 
“further studies, particularly placebo-controlled phase III trials, are needed to define its role in 
chemotherapy-induced toxicity” (181) 

 

Radiotherapy: 

 No guideline was possible regarding topical glutamine (mouthwash that is not swallowed) in head and 
neck cancer patients undergoing radiotherapy due to insufficient evidence: only one small pilot study 
exists which found the duration and severity of objective mucositis were lower in the glutamine 
group, though there was no difference in the duration and severity of subjective symptoms and 
analgesic use (176) 

 Some small retrospective studies have demonstrated beneficial effects of oral glutamine 
supplementation in lung cancer patients treated with thoracic radiotherapy, including reduced 
incidence and severity of acute radiotherapy-induced esophagitis (ARIE), delayed onset of ARIE and 
reduced weight loss during treatment (67, 177) 

 Glutamine supplementation does not appear to be beneficial in preventing radiation induced enteritis 
associated with pelvic radiotherapy though robust clinical trials are lacking (181) 

 

Multidisciplinary clinics 

 “In the setting of increased demand on health care services, innovative and cost-effective new service 
delivery models are being sought” (182) 

 Models of care involving co-located multidisciplinary clinics or non-physician led services have been 
shown to be effective in various oncology settings including: 

o Pre-treatment (183, 186) 
o During treatment (182-183) 
o Post treatment (182, 184) 
o Metastatic disease/ palliative care (185) 

 Disciplines represented in a multidisciplinary clinic may include: various medical specialists (e.g. 
Radiation oncologist, medical oncologists, surgeons, palliative care specialists, and other consulting 
doctors), nurses/ clinical nurse specialists, allied health professionals (eg. Dietitians, social workers, 
psychologists, spiritual care counsellors), pathologists, radiologists, genetic counsellors (182-183, 185-
186) 

 Benefits of a co-located multidisciplinary clinic include:  
o Improved communication between disciplines (182-183, 186) 
o Increased knowledge sharing and education opportunities among different professionals 

(183) 
o Improved patient care- time saving (not having multiple appointments on different days, 

etc.) (183, 186), reduced invasive treatment at end-of-life and improved patient support in 
decision making (185) 

o Improved patient outcomes- significantly reduced nutrition related admissions, unplanned 
feeding tube insertions and improved transition to oral feeding in head and neck 
radiotherapy patients (182); increased diagnoses at early stage of disease, reduced time to 
treatment and improved overall survival in hepatocellular carcinoma patients (186) 

o improved efficiency in care delivery- increased case-load and improved use of physician time 
(182-183) 

o improved cost-effectiveness (182-183) 
o reduced practice variation in patient care (182-183) 
o promotion of collaboration and research amongst different disciplines (183) 

 

 “A high-volume caseload facilitates accrual into and development of clinical trials” (183) 
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 Radiation oncologist review at 2 weeks post radiotherapy was reduced from 32% to 15% of patients 
(p=0.009) with the implementation of dietitian led follow up for head and neck radiotherapy patients 
(182) 

 “A busy team-oriented multidisciplinary …clinic fosters invaluable interchange of knowledge and 
experience among specialists from multiple disciplines, which is of great educational benefit to all 
involved” (183) 

 Multidisciplinary clinics offer “a feasible model of care and an effective way of integrating best-
practice guidelines into clinical care.” (182) 

  “The total number of nutrition-related admission days reduced from 199 to 62 (with implementation 
of a dietitian-led clinic model of care in head and neck radiotherapy patients), a cost saving of $95,000 
(AU) per annum based on a cost per day of $693 (AU) excluding radiotherapy costs” (182) 

 The multidisciplinary clinic format as well as non-physician led follow up models have been shown to 
be acceptable to patients (182, 184) 

 A recent review has found “in studies in which nurse-led follow-up was compared with physician-led 
follow-up, the outcomes revealed similar medical safety and adequate detection of cancer recurrence 
during, and health related quality of life and patient satisfaction were either equivalent or slightly 
better” (184) 

 “Evidence collected to date has demonstrated that nurse-led services are applicable to nearly every 
cancer population” (184) 

 

Pre-op or pre-admission screening 

 Successful pre-procedure preparation requires the involvement of a multidisciplinary team including, 
but not limited to: the surgeon, anaesthetist, nurses, administrative and clerical staff, allied health 
professionals (including interpreters, physiotherapists, pharmacists, occupational therapists, speech 
pathologists,  dietitians, podiatrists and social workers)  the patient’s General Practitioner and the 
patient and their carer (187) 

 “All patients [undergoing elective surgery] require pre-admission review using a triage process” (187) 

 Several guidelines recommend all patients should be screened for malnutrition on presentation, and if 
clinically indicated, their nutritional status assessed (102-104) 

 Pre-procedure preparation is intended to optimise the patient’s condition for their planned surgery or 
procedure and recovery, including allied health planning and discharge planning (187) 

 The pre-admission clinic should be a 'one stop’ service for all the necessary anaesthetist and nurse 
appointments, tests, investigations and allied health consultations (187) 

 “Different sources of information must be checked to ensure that appropriate referrals are made to 
Allied Health personnel” (187) 

 Allied health professionals should be consulted according to procedure specific and social 
circumstances (187) 

 Malnutrition prior to surgery may be caused by decreased oral food intake, preexisting chronic 
disease, tumour cachexia or low socioeconomical status (188) 

  “Malnutrition is a well-known major risk factor for poor postoperative outcome. Preoperative 
nutritional screening is therefore mandatory to identify patients who need perioperative nutritional 
support” (188) “ 

 Based on the current literature and guidelines, it is recommended that all patients undergoing major 
surgery should be screened for malnutrition” (188) 

 The objective of diagnosing malnutrition is to treat it as early as possible in order to improve patient 
outcomes (188) 

 “Depending on the degree of malnutrition and the type of surgery, nutritional support should start 
within 14–7 days preoperatively” (188) 

  “While perioperative nutritional support is recommended, some studies suggest that nutrition 
limited to the preoperative phase might have the same beneficial effects than combined pre- and 
postoperative nutrition” (188) 

 The role of preoperative nutritional support is to improve nutritional status prior to surgery, while 
postoperative nutrition aims to maintain nutritional status in the catabolic period after surgery (188) 

 Prolonged fasting or inadequate oral intake postoperatively can worsen pre-existing malnutrition 
(188) 
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COMMUNITY INITIATIVES TO ASSIST MALNUTRITION MANAGEMENT 

 Grade B recommendation: Modifications to food provision methods (including strategies such as 
nutrient density, small portion sizes and improvements to the dining experience) may improve 
outcomes including energy intake, weight status and global nutritional status in the acute care 
setting; and may improve weight status and global nutrition status in the community setting (101) 

 Red tray system, dining rooms, food fortification, feeding assistance, mid meal trolley and MedPass 
initiatives described above are also applicable to community residential care settings 
 

Home delivered Meals (HDM): 

 Most studies on HDM have been conducted in older adults (>60yo) 

 HDM has been found to have a positive impact on the nutritional well-being of community dwelling 
older people (189) 

 A recent review concluded that home-delivered meal programs improve diet quality and increase 
nutrient intakes among recipients (190) 

 After receiving meals for 6-12 months, participants receiving HDM showed greater improvement in 
most dietary intake variables than either a non-HDM comparison group or HDM participants who ate 
no HDM meal on the day of assessment (189) 

 HDM programs may also reduce food insecurity and nutritional risk (190) 

 Compared to values before receiving any meals, participants improved significantly in some variables 
for dietary patterns, nutrient intake, and nutrient density, and were less likely to be food insecure 
after receiving HDM (189) 

 Other beneficial outcomes of HDM programs include increased socialization opportunities, 
improvement in dietary adherence, and higher quality of life. (190) 

 HDM was more likely to be beneficial in those living alone and those with poorer initial status (189) 

 HDM programs can help older adults maintain independence and remain in their homes as their 
health and function declines, which can direct costs away from long-term care in nursing homes to 
more community based services (190) 

 

GOVERNANCE STRATEGIES TO SUPPORT APPROPRIATE NUTRITIONAL CARE 

Staff education 

 “The workforce should be trained in the use of screening and assessment tools and optimising patient 
nutrition care.” This may include: 
· “Orientation program resources, education materials and attendance at training by the workforce on 

screening and assessment tools and optimising patient nutritional status 

· Ongoing education and training of the workforce in the area of nutrition and food 

· Evaluation of education programs 

· Ongoing assessment of education and competency-based training needs 

· Auditing patient clinical records for use of and compliance with risk screening on admission and 

rescreening when clinically indicated” (191) 

 

Appropriate policies and procedures 

 “In order to facilitate a coordinated approach there should be structures and processes which can 
monitor, evaluate and report on all aspects of patient nutritional status and the quality of nutritional 
care”. (191) 

 Policies, procedures and/or protocols should be developed, including associated tools, based on 
current national and international guidelines. (191) 

 Policies, procedures and guidelines should cover: nutrition screening and assessment processes, oral, 
enteral and parenteral nutrition, food allergies and intolerances, management of pre-existing 
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nutritional conditions, implementation of an appropriate individual nutrition care plan and food 
service systems for the prevention of nutritional risks and management of nutritional care (191) 
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MULTIDISCIPLINARY TEAM INVOLVEMENT 

MULTIDISCIPLINARY VS INTERDISCIPLINARY CARE  

 

 

 (192-194) 

 

MEMBERS OF THE MULTIDISCIPLINARY TEAM 

 

Health Professional Summary of role 

Medical oncologist Doctor who specialises in diagnosing and treating cancer with 
chemotherapy and other drugs 

Radiation oncologist Doctor who specialises in the use of radiation to treat cancer 

Surgical oncologist Doctor who specialises in using surgery to treat cancer 

Haematologist Doctor who specialises in diseases of the blood and blood-forming tissues 

General Practitioner Medical practitioner who treats acute and chronic illnesses and 
provides preventive care and health education to patients 

Nurse coordinator coordinates the patient’s care throughout diagnosis, treatment, and 
recovery 

Practice Nurse  Registered nurse who is employed by, or whose services are otherwise 
retained by a general practice 

Nursing staff Registered nurses may assess, educate, and treat patients, families, or 
even communities. They may work in almost any health specialty and are 
often involved in all aspects of cancer care across the journey  

Art or music therapist  Provides psychotherapy in form of music, art, drawing or creative play  

Dietitian Expert in food and nutrition who provides individualised nutrition 
assessment, intervention and counselling in order to optimise nutritional 
status and treatment tolerance  

Multidisciplinary 
team approach 

Utilises individual skills and knowledge from different disciplines. Each discipline 
approaching the patient from their own perspective in separate consultations. 
Often involved case-conferences or team meetings to discuss patient issues and 
care plans. Provides more knowledge and experience than disciplines operating 
in isolation. 

Interdisciplinary 
team approach 

Integration of separate disciplines into a single consultation. Patient history, 
assessment, diagnosis, intervention and management plans are determined by 
the alongside the patient at the one time. Patient is intimately involved in 
discussions and decision making.  

Potential benefits: true patient-centred approach, stimulating work 
environment encouraging professional development and understanding of 
scope of practice and professional roles.; time and cost savings, potential 
evolution of new workforce roles, 

Potential detriments: dominant personalities of traditional hierarchies may 
interfere with the process. Ideally this can be managed through well-defined 
and respectful communication protocols.  
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Exercise physiologist Health professional who specialises in use of physical activity and lifestyle 
behaviours to prevent and manage illness or injury.  

Occupational therapist  Therapist who works with people to manage any disabilities or assist in 
optimising performance of daily activities.  

Palliative Care team  Includes a team of doctors, nurses, pharmacists and other health 
professionals who help keep a person comfortable by managing 
symptoms such as pain, nausea, or fatigue. Intent of therapy if to 
enhance quality of life rather than goal for cure. They can help at any 
stage of cancer, from diagnosis to the end of life. 

Pharmacist Involved in preparation of medication, therapies and treatments and 
educating patients on side effects and appropriate use.  

Physiotherapist Assists in examination, assessment and treatment of any physical 
impairment through use of exercised and other methods restore or 
maintain the body’s strength, mobility, and function 

Prothetist Involved in design, production and fitting of devises to replace absent 
body parts  

Psychologist  This specialist assesses a person’s mental and emotional status and 
provides testing and counselling services to manage cognitive and 
behavioural aspects of the illness.  

Radiation therapist  Specialist in the use of equipment that delivers radiation therapy. This 
expert is often involved with correct positioning and delivery of radiation 
therapy.   

Speech pathologist  Health professional who is specially trained to work with people to help 
manage disorders of speech, language and swallowing.  

Social worker Health professional with special training in dealing with social, emotional, 
and environmental problems that may come with illness or disability.  

Stomal therapist  Registered nurse trained in an accredited program in enterostomal 
therapy to assist in management of ostomies and other wounds including 
PEG and JEJ feeding tubes 

Spiritual care Draws on respect, trust and understanding in order to provide a 
supportive presence which can add to spiritual and emotional health and 
wellbeing.  

(195-196) 

 

 It is important to note that the patient is an integral member of the team and should be considered as 
such. (196) 

 Different conditions and situations may require the involvement of other health professionals not 
mentioned above and not all health professions will be indicated to be involved in every patient’s care 
(196) 

 Many of the health professionals listed will be available through treating institutions, community 
based or private services. Community and private services are particularly important for the 
coordination of ongoing care post discharge.  

 

BENEFITS OF THE MULTIDISCIPLINARY TEAM APPROACH TO THE MANAGEMENT OF THE 

MALNOURISHED PERSON WITH CANCER 

 

For the patient For the health professional  

Increased survival for patients managed by a MDT Improved patient care and outcomes 
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Shorter timeframes from diagnosis to treatment 

 

Streamlined treatment pathways and reduction in 
duplication of services 

Increased detection and management of 
psychosocial and emotional needs 

Enhanced coordination of care 

 

Increased access to information 

 

Educational and mentoring opportunities for health 
professionals 

Improved satisfaction with treatment and care. 

 

Improved mental well-being of health professionals 

Greater opportunities to participate in clinical trials Enhanced communication and sharing of 

information 

Increased likelihood of receiving care in accordance 
with clinical practice guidelines 

Improved team functioning 

 

Adapted from Cancer Australia (197) (43, 198-218) 

 

 

SCOPE OF PRACTICE 

 Most health professionals will have professional associations or regulatory bodies that define and 
describe appropriate scope of practice for the profession within Australia 

 Whilst it is of great value and importance to practice within an interdisciplinary team, health 
professionals are required to practice within the guidelines of their qualifications and not provide 
advice or care beyond what they have been trained and deemed competent to provide.  

 The scope of practice of a medical, nursing or allied health professional refers to the broad 

frameworks and context of health practice of the individual professions including: (1) the range of 

roles; (2) functions and responsibilities; and (3) decision making capacity which the professional 

performs in the context of their practice. 

 The scope of practice of an individual health professional includes (1) education, training and 

development (in the widest sense); (2) authorisation to undertake scope of practice and (3) 

competence to perform.  

 An individual’s scope of practice is influenced by his/her education, knowledge, experience, currency 

(recentness of practice) and skills. The scope of practice of an individual may be more specifically 

defined than the scope of the profession. To practice within the full scope of practice of the 

profession may require the individual to update or expand their knowledge, skills and competence.  

 Advanced scope of practice is taken to mean an increase in clinical skills, reasoning, knowledge and 

experience so the practitioner is an expert working within the scope of traditional practice. Extended 

scope is seen to include expertise beyond the currently recognised scope of practice. (219-220) 

EFFECTIVE COMMUNICATION WITHIN THE MULTIDISCIPLINARY TEAM 

 “Ineffective communication is the most frequently cited category of root causes of sentinel events. 
Effective communication, which is timely, accurate, complete, unambiguous, and understood by the 
recipient, reduces errors and results in improved patient safety” (221) 

 Adhering to the five standards of effective communication below is likely to facilitate improvements 
in the exchange of information between healthcare professionals: 

 

Complete It answers all questions to a level that is satisfactory to those involved in the exchange of 
information. 
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Concise Wordy expressions are shortened or omitted. It includes only relevant statements and 
avoids unnecessary repetition.  

Concrete The words used mean what they say; they are specific and considered. Accurate facts and 
figures are given. 

Clear  Short, familiar, conversational words are used to construct effective and understandable 
messages. 

Accurate  The level of language is apt for the occasion; ambiguous jargon is avoided, as are 
discriminatory or patronizing expressions  

(222) 

 

 Effective communication in the healthcare setting can lead to: 
o Improved safety 
o Improved quality of care and patient outcomes 
o Decreased length of patient stay 
o Enhanced patient and family satisfaction 
o Enhanced staff morale and job satisfaction (221, 223-225) 
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CASE STUDIES  

 

HEAD AND NECK CASE  

Diagnosis: T3 SCC tonsil  

 Patients with head and neck tumours are well-recognised to be at high nutrition risk and have a high 
incidence of malnutrition (2, 5, 10-11) 

 Malnutrition has been significantly associated with advanced cancer stage with weight loss 
significantly higher in patients with stage 3-4 cancers compared to patients with stage 1-2 cancers (2) 

 Hypermetabolism has been found to be present in approximately 50% of patients with advanced 
cancer and is not compensated for by increased intake, which can make a large contribution to 
negative energy balance and wasting (3, 37) 

Relevant history: 3 months post parotidectomy and ND  

 Nutritional requirements for both energy and protein are increased in recovery from surgery, when 
periods of fasting and/or catabolism are expected (40-41) 

Treatment plan: 7 weeks chemoradiation with cisplatin weeks 1,4,7 

 Patients receiving definitive chemoradiation with 3-weekly cisplatin are at high risk of nutritional 
deficit (226) 

 Head and neck tumour location was an independent risk factor for weight loss in patients undergoing 
radiotherapy (31) 

 High dose cisplatin is associated with high emetogenic risk (226) 

 Patients having chemotherapy may receive supplemental intravenous hydration which can result in 
overhydration (128) and cause an apparent increase body weight  

Common Nutrition Impact Symptoms 

 Radiotherapy to the head and neck area can cause nutrition impact symptoms of: Dysphagia, 
Odynophagia, Mucositis, Xerostomia, Dysguesia Chewing difficulties, Oral fungal infection, Thick/ropy 
saliva (19, 31-32, 44, 69) 

 Nutrition impact symptoms associated with high dose cisplatin:  
o Immediate- onset hours to days: Nausea and Vomiting, Taste and Smell Alteration (226) 
o Early- onset days to weeks: Oral Mucositis, Diarrhoea, Anorexia, Fatigue (226) 

 Acute toxicity is greater for combined chemo-radiation compared with chemotherapy or radiotherapy 
alone due to chemotherapeutic agents acting as radio-sensitizers (31, 71) 

 The proportion of head and neck patients with documented eating problems nearly doubled after 3 
weeks of radiotherapy compared to pretreatment, and at the end of radiotherapy all patients had 
documented eating problems (69) 

 Immediately after treatment cessation, patients are likely to experience the worst radiation-induced 
toxicities (62, 67), but side-effects may continue for weeks to months beyond the end of treatment 
(27-28, 68). 

Elements of dietetic management 

Goal: Weight maintenance/ Optimise nutritional status 

 Grade A recommendation: Aim to minimise a decline in nutritional status/weight in patients receiving 
radiotherapy/chemotherapy (126) 

Goal: Maintain QOL 

 Grade A recommendation: Aim to maintain quality of life and symptom management in patients 
receiving radiotherapy/chemotherapy (126) 

 Grade B recommendation: Nutrition intervention (dietary counselling and/or supplements and/or 
tube feeding) improves patient-centred outcomes (quality of life, physical function and patient 
satisfaction) (126) 

 Nutritional status has been significantly associated with global QOL both at the beginning of and 
during radiotherapy (15) 
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 Nutritional status at baseline predicted 16% of the variation in global QOL after 4 weeks of 
radiotherapy (15) 

 26% of change in QOL was explained by change in nutritional status (15) 

 QOL measures have been found to improve with nutrition intervention (counselling, ONS and ENS) 
during/post radiotherapy (29) 

Objective: weight stability 

 Patients should have their weight and nutritional intake monitored regularly to determine whether 
their energy requirements are being met (126) 

Objective: minimise nutrition impact symptoms 

 Grade B recommendation: the role of the multidisciplinary team is essential to ensure management 
of treatment side effects (e.g. pain, dysphagia, and mucositis) and other psychosocial factors are 
addressed to enable patients to follow dietary advice (126) 

Targets: Estimated Energy Requirements /Estimated Protein Requirements 

 Grade C recommendation: Aim for energy and protein intakes of at least 125kJ/kg/day 
(30kcal/kg/day) and 1.2g protein/kg/day in patients receiving radiotherapy or chemoradiotherapy. 
Patients should have their weight and nutritional intake monitored regularly to determine whether 
their energy requirements are being met (126) 

Targets: Estimated Fluid Requirements:  

 Aim for 35-45mL/kg/day (99) 
Targets: Micronutrients 

 Aim for Estimated Average Requirements (EARs) for micronutrients (148) 

 Grade A recommendation: Vitamin E, at high doses of 400IU/d, may be associated with reduced 
survival or recurrent disease (126) 

 Grade B recommendation: Vitamin A, at high doses of 200 000IU/week, has no benefits and may have 
an adverse effect on survival and disease outcomes (126) 

 Grade C recommendation: Zinc at doses of 25mg tds taken during or post (chemo) radiotherapy has 
been linked with survival benefits in patients with nasopharyngeal cancer, however care needs to be 
taken in its use due to potential and unknown interactions with chemotherapy and radiotherapy. 
(126) 

 Grade C recommendation: Zinc at doses of 25mg tds taken during or post (chemo) radiotherapy may 
reduce side effects (mucositis, taste changes), however care needs to be taken in its use due to 
potential and unknown interactions with chemotherapy and radiotherapy. (126) 

 Grade C recommendation: Selenium supplementation of 200ug/d taken daily during treatment may 
improve immune function, but has not been shown to have any impact on clinical symptoms. (126) 

Interventions:  

 Grade A recommendation: Nutrition intervention (dietary counselling and/or supplements and/or 
tube feeding) improves/maintains nutritional status. (126) 

 Grade A recommendation: Dietary counselling and/or supplements are effective methods of nutrition 
intervention, and weekly dietitian contact improves outcomes in patients receiving radiotherapy. 
(126) 

 Grade A recommendation: Monitor weight, intake and nutritional status during and post (chemo) 
radiotherapy. (126) 

 Grade B recommendation: Tube feeding can improve protein and energy intake when oral intake is 
inadequate. (126) 

 Use intensive dietary counselling and ONS to increase dietary intake (Grade A recommendation) and 
to prevent therapy-associated weight loss and interruption of radiation therapy in patients 
undergoing radiotherapy of gastrointestinal or head and neck areas (Grade A recommendation) (41) 

 Tube feeding is suggested if severe local mucositis is expected, which might interfere with swallowing, 
e.g. in intensive radiotherapy or in combined modality radio-chemotherapy regimens including 
radiation of throat or esophagus (Grade C recommendation) (139) 

 Grade C recommendation: Tube feeding may reduce unplanned hospital admissions and reduced 
disruptions to treatment compared to oral intake alone (126) 

Patient education: 

5% weight loss for nasogastric tube 
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 involuntary loss of ~5% of usual body weight in 1 month is usually deemed to be significant or severe 
(104) 

 Nutritional therapy should be started if it is anticipated that the patient will be unable to eat for more 
than seven days. EN should also be started if an inadequate food intake (<60% of estimated energy 
expenditure) is anticipated for more than 10 days (Grade C recommendation) (139) 

Multidisciplinary Team 

 “Head and neck cancer treatment is complex and combined modality therapy is common; 
communication with more than one type of clinician may be required as it is recommended a 
multidisciplinary team (MDT) is involved in all stages of treatment, and with the management of 
sequelae associated with treatment.” (226) 

Key personnel: Dietitian 

 Grade A recommendation: “A dietitian should be part of the multidisciplinary team for treating 
patients with head and neck cancer throughout the continuum of care, as frequent dietitian contact 
has been shown to improve nutrition outcomes and quality of life” (126) 

 Grade A recommendation: All patients receiving radiation therapy to the head and neck area should 
be referred to the dietitian for nutrition support. (126) 

Key personnel: Speech pathologist 

 “All head and neck patients presenting with either a swallowing and/or communication problem 
should be referred to a speech pathologist” (226) 

Key personnel: dentist 

 Dental assessment is recommended for all patients prior to starting definitive chemoradiotherapy for 
head and neck cancer. Dental examinations should continue during and post cancer treatment (226) 

 Practice point: To achieve long term oral health and reduce the risk of dental complications and 
osteoradionecrosis, it is important to seek the advice of a dentist who is experienced in the 
management of post radiation therapy patients. (126) 

Follow up:  

 Patients should be closely monitored during, and for months following treatment, as mucosa and 
eating may take a long time to return to normal (226) 

 Grade A recommendation: Patient should be seen weekly by a dietitian during radiotherapy. (126) 

 Grade A recommendation: head and neck cancer patients should receive minimum fortnightly follow 
up by a dietitian for at least 6 weeks post treatment. (126) 

 Grade C recommendation: Energy and protein requirements remain elevated post treatment and 
weight should continue to be monitored and intervention adjusted as appropriate. (126) 

 Grade C recommendation: Patients should be reviewed by a dietitian as required for up to 6 months 
post treatment, and then for as long they require management of chronic toxicities, weight loss or 
tube feeding. (126) 

 Grade D recommendation: As many patients may require tube feeding during or post treatment, 
follow up with a dietitian and speech pathologist is recommended for rehabilitation. Patients should 
be able to maintain their nutritional status with safe swallowing prior to tube removal. (126) 

 

LUNG CASE  

Diagnosis (cough, hoarseness, fatigue, unintentional weight loss) 

 Weight loss at presentation has been observed in up to one-third of lung cancer patients (23) 
Diagnosis- T1N3M0 NSCLC, LOW, fatigue 

 Weight loss at presentation has been observed in up to one-third of lung cancer patients (23) 

 Cancer-related fatigue has been reported throughout the course of malignant disease: from diagnosis, 
during treatment, and for months to years post treatment (57) 

Cachexia in lung cancer 

 Lung cancer patients have a high incidence of malnutrition (5, 10) and are recognised to be patients at 
high nutrition risk  

Screened by nursing staff- MST=2 
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 Grade B recommendation: “…patients at nutritional risk can be identified using a nutrition screening 
tool which has been validated in patients receiving radiation therapy (e.g. Malnutrition Screening 
Tool)”. (39) 

 The MST is valid and reliable in the oncology population- including radiotherapy patients (Ferguson 
1999-2) and outpatient chemotherapy patients (13) 

 An appropriate screening tool can be used by staff other than trained nutrition professionals (5) 

 Patients at risk of malnutrition (MST score 2-5) should undergo a more detailed nutrition assessment 
to identify if they are malnourished and determine appropriate nutrition support (105-106) 

• Referral to dietitian made 

 Early identification of individuals who are at risk of malnutrition should lead to a comprehensive 
nutrition assessment by a dietitian (5) so that appropriate nutritional care can be initiated before 
malnutrition becomes a major problem (106) 

Assessment: 6.3% LOW, BMI 19, PG-SGA 10-B 

 6% loss of usual body weight = clinically significant (involuntary loss of >5% in 1 month) (104) 

 BMI in normal range (18.50-24.99kg/m2) (227) 

 Although commonly used in other areas of dietetic practice, using the body mass index (BMI) as an 
indicator of malnutrition in cancer patients is not recommended (15, 25, 27) 

 BMI has a poor sensitivity (27%) and specificity (23-27%) for detecting malnutrition as defined by PG-
SGA (2, 111) 

 Grade B recommendation: “Validated nutrition assessment tools (e.g. scored Patient-Generated 
Subjective Global Assessment, (PG-SGA) or Subjective Global Assessment (SGA) should be used to 
assess nutritional status in patients receiving radiation therapy” (39) 

 PG-SGA score of 9 or more indicates a critical need for symptom management and/or nutritional 
intervention. These patients require multidisciplinary input to address all issues impacting on 
nutritional status (128) 

Treatment plan- 6 weeks radical chemoradiation with weekly cisplatin/etoposide 

 Lung cancer patients have a high incidence of malnutrition (5, 10) and are recognised to be patients at 
high nutrition risk  

 Acute toxicity is greater for combined chemo-radiation compared with chemotherapy or radiotherapy 
alone due to chemotherapeutic agents acting as radio-sensitizers (31, 71) 

 Lung cancer patients receiving concurrent chemotherapy with radiotherapy were more likely to have 
>5% weight loss (40 versus 0%, phi ¼ 0.35, p < 0.001) (228) 

Common nutrition impact symptoms/timing:  

 High emetogenic risk with weekly cisplatin/etoposide: patients should be monitored and managed for 
nausea and vomiting (229) 

 Clinical instructions specify dietitian review with this treatment (229) 

 Nutrition impact symptoms associated with weekly cisplatin/etoposide:  
o Immediate- onset hours to days: Nausea and Vomiting, Taste and Smell Alteration (229) 
o Early- onset days to weeks: Oral Mucositis, Anorexia, Fatigue, Oesophagitis  (229) 

 Fatigue is a common side effect with 45% of patients undergoing active treatment reporting 
moderate to severe fatigue (56) 

 Radiotherapy to the thoracic area for lung cancer is associated with acute toxicities including 
oesophagitis (19, 67) 

 Immediately after treatment cessation, patients are likely to experience the worst radiation-induced 
toxicities (62, 67), but side-effects may continue for weeks to months beyond the end of treatment 
(15, 28, 68) 

 Dietary intake in lung cancer patients was found to decrease from week 3 of radiotherapy and 
continued to decline until the end of treatment (19) 

 

Vegetarian 

 Adequate protein intake is essential during all stages of cancer treatment (230) 

 The best choices to meet protein needs are foods that are also low in saturated fat (e.g., fish, lean 
meat and poultry, eggs, nonfat and low-fat dairy products, nuts, seeds, and legumes) (230)- many of 
these foods may be included in a lacto-ovo vegetarian diet 
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 Vegan diet (or variations thereof) may have benefits of high consumption of dietary fibre, vitamins C 
& E, magnesium, folic acid and it is generally low in saturated fat. Risks include weight loss, deficiency 
in vitamins B12 & D, zinc and calcium (42) 

 Well-designed lacto-ovo vegetarian meal plans have been shown to adequately meet Australian 
nutrient reference value requirements for macro- and micronutrients for all age groups and both 
sexes (in healthy individuals) as well as the higher requirements set for iron and zinc for vegetarians 
An exception was for pregnant women, for whom increased iron requirements were not met (231) 

 Lacto-ovo vegetarian meal plans in the study were designed to be nutrient-dense to meet nutritional 
requirements without supplying excess energy, though people who have higher energy needs may 
need to add additional discretionary kilojoules (231) 

 Qualified dietetics professionals can assist planning balanced lacto-ovo-vegetarian diets for patients 
with special dietary needs because of chronic disease,  and provide information about meeting 
requirements for vitamin B-12, calcium, vitamin D, zinc, iron, and n-3 fatty acids because poorly 
planned vegetarian diets may not include adequate amounts of these nutrients (232) 

 

High Dose Vitamin C 

 “the use of supplemental antioxidants during chemotherapy and radiation therapy should be 
discouraged because of the possibility of tumour protection and reduced survival” (233) 

 Grade A recommendation: “There is insufficient evidence to support use of antioxidant supplements 
during radiotherapy and chemotherapy treatment.” (39) 

 

Dandelion Tea 

 Orally, dandelion may be used for loss of appetite, dyspepsia, flatulence, gallstones, bile stimulation, 
muscle aches... (234) 

 Dandelion is also used as a laxative, diuretic, circulatory tonic, skin toner, blood tonic, and digestive 
tonic. It is also used to treat infection, especially viral infections, and cancer. (234) 

 In foods, dandelion may be used in teas. (234) 

 Safe during treatment (234) 
 

Apricot Kernels 

 Orally and intravenously, apricot kernel is used for cancer. (235) 

 Also known as laetrile, vitamin B17, amygdalin (235) 

 A recent Cochrane review of RCTs on use of laetrile in the treatment of cancer concluded: “The claims 
that laetrile or amygdalin have beneficial effects for cancer patients are not currently supported by 
sound clinical data. There is a considerable risk of serious adverse effects from cyanide poisoning after 
laetrile or amygdalin, especially after oral ingestion. The risk-benefit balance of laetrile or amygdalin 
as a treatment for cancer is therefore unambiguously negative.” (236) 

 Laetrile’s lack of effectiveness and the risk of side effects from cyanide poisoning have led the Food 
and Drugs Agency (FDA) in the US and the European Commission to ban its use (236) 

 Access to laetrile or amygdalin is available via the internet, however as these markets are 
unregulated, preparations may come from questionable sources or could be contaminated. (236) 

 “Cancer patients should be informed about the high risk of developing serious adverse effects due to 
cyanide poisoning after laetrile or amygdalin, especially after oral ingestion. This risk could increase 
with concomitant intake of vitamin C and in vegetarians with vitamin B12 deficiency” (236) 

 

Juicing 

 Juicing can be a good way to consume vegetables and fruits, especially for those who have difficulty 
chewing or swallowing (230) 

 “There is no convincing scientific evidence that extracted juices are healthier than whole foods” (237) 

  “Overall, juicing is considered safe when it is used as part of a healthy diet” (237) 

 “Overuse of juicing or consuming too much of certain juices can cause severe diarrhoea” (237)  

 “Relying on this type of treatment alone and avoiding or delaying conventional medical care for 
cancer may have serious health consequences.” (237) 
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 Juice extractors remove the fibre-containing pulp from fruits and vegetables, resulting in reduced 
fibre intake (237) 

 

Elements of dietetic management: Goals- weight maintenance, nutritional adequacy, assist management of 

symptoms, maintain QOL 

 Grade C recommendation: Aim to minimise weight loss and maintain quality of life and symptom 
management in patients receiving radiation therapy. (39) 

 Grade A recommendation: Aim to prevent decline/improve nutritional status and associated 
outcomes in adults with malnutrition or at risk of malnutrition (39) 

 

Targets: Estimated Energy Requirements/ Estimated Protein Requirements: 

 Grade C recommendation: Aim for energy and protein intakes of at least 125 kJ/kg/day and 1.2 g 
protein/kg/day in patients receiving radiation therapy. (39) 

 

Targets: Estimated Fluid Requirements:  

 Aim for 35-45mL/kg/day (99) 
 

Targets: Micronutrients 

 Aim for Estimated Average Requirements for micronutrients (148) 
 

Pt education: 

5% LOW for NGT 

 involuntary loss of ~5% of usual body weight in 1 month is usually deemed to be significant or severe 
(104) 

 Nutritional therapy should be started if it is anticipated that the patient will be unable to eat for more 
than seven days. EN should also be started if an inadequate food intake (<60% of estimated energy 
expenditure) is anticipated for more than 10 days (Grade C recommendation). (139) 

Weeks 3-6: symptoms 

 Immediately after treatment cessation, patients are likely to experience the worst radiation-induced 
toxicities (62, 67), but side-effects may continue for weeks to months beyond the end of treatment 
(27-28, 68) 

 Fatigue is a common side effect with 45% of patients undergoing active treatment reporting 
moderate to severe fatigue (56) 

 Radiotherapy to the thoracic area for lung cancer is associated with acute toxicities including 
oesophagitis (19, 67) 

 Dietary intake in lung cancer patients was found to decrease from week 3 of radiotherapy and 
continued to decline until the end of treatment (19) 

Intervention 

 Grade A recommendation: “Dietary counselling and/or supplements are effective methods of 
nutrition intervention, and frequent (at least fortnightly) dietitian contact improves outcomes in 
patients receiving radiation therapy.” (39) 

 Grade A recommendation: “Regular nutrition intervention (dietary counselling +/or supplements) 
improves energy and protein intake and nutritional status during radiation therapy.” (39) 

 Grade B recommendation: Nutrition intervention (dietary counselling +/or supplements) during and 
post radiation therapy improves patient-centred outcomes (quality of life, physical function and 
patient satisfaction). (39) 

 Grade C recommendation: “Nutrition intervention reduces treatment breaks and unplanned hospital 
admissions resulting in decreased costs compared with usual care.”  (39) 

 A systematic review of 2 low level studies (NHMRC level III-3 and IV) suggests dietary counseling or 
oral nutritional supplements may reduce weight loss and maintain nutritional status in lung cancer 
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patients during radiotherapy treatment but this is insufficient evidence to draw conclusions on the 
effect of nutrition intervention (238) 

 Current literature suggests simple dietary counseling improves energy and protein intake during 
chemotherapy in patients with lung cancer but due to limitations of these studies this finding should 
be interpreted with caution. (238) 

 

Nasogastric tube insertion 

 “Nutritional therapy should be started if it is anticipated that the patient will be unable to eat for 
more than seven days. EN should also be started if an inadequate food intake (<60% of estimated 
energy expenditure) is anticipated for more than 10 days” –Grade C recommendation (139) 

 Body weight has been found to stabilise following the commencement enteral feeding in lung cancer 
patients undergoing radiotherapy +/- chemotherapy suggesting nutrition intervention can be 
effective in this group (228) 

 42% of lung cancer patients commenced enteral feeding after the completion of radiotherapy (228) 
 

May require close monitoring week 4 to 2 weeks post 

 Immediately after treatment cessation, patients are likely to experience the worst radiation-induced 
toxicities (62, 67) 

 

Recommended follow up:  

 Grade A recommendation: “…frequent (at least fortnightly) dietitian contact improves outcomes in 
patients receiving radiation therapy”. (39) 

 Grade D recommendation: “In the short term, nutrition follow-up is recommended for approximately 
six weeks post-radiation therapy. In the long term, a minimum of six-month follow-up is 
recommended for patients who require alternative feeding during radiation therapy.” (39) 

 The majority of patients experienced clinically significant loss of weight after the completion of 
radiotherapy for lung cancer (228) 

 This has important implications for clinical practice since in the post treatment period patients are 
less likely to be in frequent contact with the treating team at a time when there is potential for 
nutritional deterioration. This highlights the importance of a model of care that incorporates post 
treatment rehabilitation and survivorship interventions (228) 

 Patients may continue to rely on oral nutrition support for several weeks after completion of 
chemoradiotherapy for NSCLC (19) 

 Patients’ body weight 4 weeks post radiotherapy for NSCLC was still not totally recovered to baseline 
levels (19) 

 

2 months post 

 Grade D recommendation: “In the long term, a minimum of six-month follow-up is recommended for 
patients who require alternative feeding during radiation therapy. Oral rehabilitation and preventing 
PEG dependency, as well as managing late side effects impacting on nutritional status should be 
considered”. (39) 

 Telephone counselling has previously been shown to be effective in modifying dietary intakes of 
cancer patients (239) 

 PG-SGA score of 7 indicates requirement for intervention by dietitian, in conjunction with nurse or 
physician, as indicated by symptoms survey (128) 

 

GASTROINTESTINAL CASE 

Diagnosis- advanced oesophageal cancer, dysphagia 

 Patients with tumours of the upper gastrointestinal tract (Stomach, oesophagus) have a high 
incidence of malnutrition (50- 62%) and are well-recognised to be patients at high nutrition risk (2, 5, 
10-11) 
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 The physical presence of the tumour in oesophageal cancers can cause obstruction/ stricture of the 
gastrointestinal tract and nutrition impact symptoms such as pain, odynophagia and dysphagia, and 
hence reduce dietary intake (18) 

 Dysphagia has been independently associated with reduced survival in patients with advanced cancer 
(240) 

 

Assessment- BMI 16.5kg/m2, 18% weight loss in 1 month 

 18% LOW in 1/12= clinically significant (involuntary loss of >5% in 1 month) (104) 

 BMI in underweight range (<18.50)- ‘moderate thinness’ (16.00-16.99) (227) 

 Severe Protein-Energy Malnutrition as defined by ICD-10-AM: “BMI <18.5 kg/m2 or >10% 
unintentional loss of weight and evidence of suboptimal intake resulting in severe loss of 
subcutaneous fat and/or severe muscle wasting” (4) 

 Level III-2 evidence: In the acute care setting the PG-SGA is a valid nutrition assessment tool for all 
adults (101) 

 
Treatment- palliative radiotherapy 

 Usual dose 20Gy/5# (241)  

 “EBRT [external beam radiotherapy] is an effective, non-invasive, and generally well-tolerated 
treatment to palliate dysphagia in patients with incurable oesophageal carcinoma” (241) 

 the priority for managing patients with advanced oesophageal cancer is symptom control which can 
help to improve dietary intake if successful (241) 

 75% of patients who complained of dysphagia reported an improvement in swallowing, and 25% of 
patients gained weight following palliative radiotherapy (241) 

 Side effects are generally minimal- fatigue and radiation induced oesophagitis were most commonly 
reported (241) 

 
Admission and treatment- oesophageal stent 

 Subsequent insertion of a stent was required in 26% of patients after palliative EBRT (241) 

 insertion of a stent results in faster relief of dysphagia than EBRT (241) 
 
Referral to dietitian: nutritional management- small frequent meals, High Energy High Protein diet, food 
fortification, oral supplements 

 Goals of management: Grade A recommendation: “Aim to prevent decline/ improve nutritional status 
and associated outcomes in adults with malnutrition...” (101) 

 Intervention: Grade A recommendation: Multi-nutrient oral nutrition supplements (high energy 
and/or protein) may improve outcomes including weight status, body composition, complications, 
energy intake, protein intake, global nutritional status and life expectancy in the acute care setting 
(101) 

 Intervention: Grade C recommendation: Dietary counselling (with multi-nutrient oral nutrition 
supplements if deemed necessary) by a dietitian may improve outcomes including weight status, 
physical function and body composition in the acute care setting (101) 

 Intervention: Grade C recommendation: Individually prescribed nutritional support using mixed 
approaches (high energy diets +/- ONS; enteral tube feeding; parenteral nutrition) may improve 
outcomes including complications, risk of infection, length of stay, energy intake, wound healing, 
weight status. (101) 

 
EN in advanced stages of incurable diesease- Prognosis <3/12, ?NGT  

 Level IV evidence: “If the expected survival due to spread of the cancer exceeds 2–3 months, which is 
the survival time of a  completely starving subject, it can be reasonably expected that EN will prolong 
the survival of an incurable cancer patient, who is unable to eat” (139) 

 “Since it may be difficult to judge the expected survival time of a cancer patient and thus the potential 
benefit of EN, these patients should be seen and discussed together by the oncologist, the nutritionist 
and the palliative care specialist, and the treatment designed on a personalised basis”. (139) 

 Grade C recommendation: “EN should be provided in order to minimize weight loss, as long as the 
patient consents and the dying phase has not started” (139) 

 Grade B recommendation: “When the end of life is very close, most patients require only minimal 
amounts of food and little water to reduce thirst and hunger” (139) 
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End of life care at home 

 “Supportive and palliative care services should be delivered, as much as possible, where patients and 
carers want them- in the community (including a patient’s own home…)” (242) 

 Specialist palliative care teams require: palliative medicine consultants, palliative care nurse 
specialists, a team secretary/administrator, and a range of expertise provided by:  physiotherapists, 
occupational therapists, dietitians, pharmacists, social workers, chaplains/spiritual care givers. (242) 

 

HAEMATOLOGY CASE 

 

Diagnosis- Acute Myeloid Leukaemia (AML): anaemia, fatigue, frequent infections, abdominal discomfort. 

 Patients with AML often have several non-specific  symptoms including weight loss, fatigue, fever, 
night sweats, and loss of appetite (243) 

 Most symptoms of AML result from a shortage of normal blood cells, which happens when the 
leukemia cells crowd out the normal blood-making cells in the bone marrow. As a result, red blood 
cell (anaemia), white blood cell, and platelet counts can be low (243) 

 Anaemia can cause fatigue (243) 

 Infections can occur because of a shortage of normal white blood cells (leukopenia) or a shortage of 
normal neutrophils (neutropenia) (243) 

 Leukemia cells may collect in the liver and spleen, causing them to enlarge. This may be noticed as a 
fullness or swelling of the abdomen (243) 

 
Treatment Plan: Induction chemotherapy, ?consolidation, ?transplant 

 induction chemotherapy is the first step in treatment for AML, it usually consists of two cycles (244) 

 The goal of induction is to achieve a remission, where the abnormal, immature leukaemia cells 
(blasts) can no longer be detected in the blood and normal bone marrow has developed again. (244) 

 Even in remission there may still be a small number of abnormal cells present, even if signs of 
leukaemia cannot be detected. Consolidation chemotherapy consists of further cycles of treatment to 
reduce the risk of the leukaemia coming back. (244) 

 If there is a high risk of the leukaemia recurring after chemotherapy, high-dose chemotherapy 
followed by a stem cell transplant may be recommended. (244) 

 
Treatment: 7+3 chemotherapy (modified) - cytarabine/idarubicin 

 Nutrition Impact Symptoms associated with this regimen:  
o Immediate- onset hours to days: Nausea and Vomiting, Taste and Smell Alteration (245) 
o Early- onset days to weeks: Oral mucositis, Anorexia, Diarrhoea, Fatigue (245) 

 “Antiemetic therapy should be administered throughout the duration of the chemotherapy protocol 
and to cover delayed nausea” (245) 

 
Doctor completed MST = 0, no pre-treatment referral to dietitian 

 MST score 0-1 =  not at risk of malnutrition (105) 

 Patients not at risk of malnutrition should be rescreened during hospital admission (105) to monitor 
changes in nutritional status. 

 
Screened- high nutrition risk:  

 Known nutrition impact symptoms as above (245) 
 
Assessment: PG-SGA 1-A, weight stable, BMI= 22kg/m2 

 No significant loss of body weight (involuntary loss of >5% in 1 month) (104) 

 BMI in normal range (18.50-24.99kg/m2) (227) 

 PG-SGA score of 0-1 indicates no nutrition intervention necessary at this time. Re-assessment on 
routine and regular basis during treatment (128) 

 

Goals: adequate nutritional intake, weight maintenance, assist management of symptoms, minimise risk of 

food borne illness, maintain QOL 
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 Grade A recommendation: “Nutrition intervention (dietary counselling and/or supplements) increases 
dietary intake and weight in chemotherapy patients”. (39) 

 Grade B recommendation: “Nutrition intervention (dietary counselling and/or supplements) does not 
improve patient-centered outcomes (quality of life, physical function and patient satisfaction) in 
chemotherapy patients” (39) 

 Grade A recommendation: “In chemotherapy patients, simple nutrition intervention (simple dietary 
counselling and/or supplements without medical nutrition therapy) is effective at improving dietary 
intake and weight but does not improve patient-centered outcomes.” (39) 

 “Although the effect of low-microbial or sterile diets on risk of infection is unknown, neutropenic 
patients should avoid foods associated with an increased infectious risk.” (246) 

 

Targets: Estimated Energy Requirements/ Estimated Protein Requirements 

 Estimated Energy Requirements may reach 130-150% of predicted basal energy expenditure, 
therefore aim 126-145kJ/kg/d (147) 

 Protein requirements 1.4-1.5g/kg/d (147) 
 

Targets: Estimated Fluid Requirements  

 Aim for 35-45mL/kg/day (99) 
 

Targets: Micronutrients 

 Aim for Estimated Average Requirements for micronutrients (EARs) (148) 
 
Education/intervention: High Energy High Protein diet/ supplements/ food safety 

 Grade A recommendation: “Nutrition intervention (dietary counselling and/or supplements) increases 
dietary intake and weight in chemotherapy patients.” (39) 

 Grade B recommendation: “Nutrition intervention (dietary counselling and/or supplements) does not 
improve patient-centered outcomes (quality of life, physical function and patient satisfaction) in 
chemotherapy patients” (39) 

 Grade A recommendation: “In chemotherapy patients, simple nutrition intervention (simple dietary 
counselling and/or supplements without medical nutrition therapy) is effective at improving dietary 
intake and weight but does not improve patient-centered outcomes”. (39) 

 Grade C recommendation: “Patients should receive dietary counseling regarding foods which may 
pose infectious risk and safe food handling during periods of neutropenia” (246) 

 
PN vs EN 

 Grade B recommendation: “Nutrition support therapy is appropriate in patients receiving active 
anticancer treatment who are malnourished and who are anticipated to be unable to ingest and/or 
absorb adequate nutrients for a prolonged period of time (7-14 days).” (246) 

 Grade C Recommendation: Supplemental PN is recommended in patients if inadequate food and 
enteral intake (<60% of estimated energy expenditure) is anticipated for more than 10 days (146) 

 
Monitoring: 

 Grade C recommendation: “…Patients should have their weight and food/energy intake monitored 
regularly to determine whether their energy requirements are being met.” (39) 

 
Follow up: 

 “There is insufficient evidence to support whether weekly dietitian contact improves outcomes in 
chemotherapy patients.” (39) 

 
 

 

 
 
 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 71  

REFERENCES:  

 

1. Elia Me. Guidelines for detection and management of malnutrition. Mainhead UK: BAPEN 

Malnutrition Advisory Group; 2000. 

2. Ravasco P, Monteiro-Grillo I, Vidal PM, Camilo ME. Nutritional deterioration in cancer: the role of 

disease and diet. Clinical Oncology (Royal College Of Radiologists (Great Britain)). 2003;15(8):443-50. 

3. Bosaeus I, Daneryd P, Svanberg E, Lundholm K. Dietary intake and resting energy expenditure in 

relation to weight loss in unselected cancer patients. International Journal Of Cancer Journal International Du 

Cancer. 2001;93(3):380-3. 

4. National Casemix and Classification Centre (NCCR). International Statistical Classification Of Diseases 

And Related Health Problems, Tenth Revision, Australian Modification (ICD-10-AM). 8th ed2013. 

5. Marshall K, Loeliger, J, Nolte L, Kelaart K, Kiss N. Prevalence of malnutrition and impact on clinical 

outcomes in cancer services: A comparison of two time points. Clinical Nutrition.2018;1e8. 

6. Agarwal E, Ferguson M, Banks M, Bauer J, Capra S, Isenring E. Nutritional status and dietary intake of 

acute care patients: results from the Nutrition Care Day Survey 2010. Clinical Nutrition (Edinburgh, Scotland). 

2012;31(1):41-7. 

7. Lim SL, Ong KCB, Chan YH, Loke WC, Ferguson M, Daniels L. Malnutrition and its impact on cost of 

hospitalization, length of stay, readmission and 3-year mortality. Clinical Nutrition (Edinburgh, Scotland). 

2012;31(3):345-50. 

8. Pasquini TAS, Neder HD, Araújo-Junqueira L, De-Souza DA. Clinical outcome of protein-energy 

malnourished patients in a Brazilian university hospital. Brazilian Journal Of Medical And Biological Research = 

Revista Brasileira De Pesquisas Médicas E Biológicas / Sociedade Brasileira De Biofísica  [Et Al]. 

2012;45(12):1301-7. 

9. Pirlich M, Schütz T, Norman K, Gastell S, Lübke HJ, Bischoff SC, et al. The German hospital malnutrition 

study. Clinical Nutrition (Edinburgh, Scotland). 2006;25(4):563-72. 

10. Pressoir M, Desné S, Berchery D, Rossignol G, Poiree B, Meslier M, et al. Prevalence, risk factors and 

clinical implications of malnutrition in French Comprehensive Cancer Centres. British Journal Of Cancer. 

2010;102(6):966-71. 

11. Segura A, Pardo J, Jara C, Zugazabeitia L, Carulla J, de Las Peñas R, et al. An epidemiological evaluation 

of the prevalence of malnutrition in Spanish patients with locally advanced or metastatic cancer. Clinical 

Nutrition (Edinburgh, Scotland). 2005;24(5):801-14. 

12. Creaser N. Nutritional status of oncology patients admitted to a rural day chemotherapy unit as 

measured by the Patient Generated-Subjective Global Assessment. Nutrition & Dietetics. 2010;67(4):231-6. 

13. Isenring E, Cross G, Daniels L, Kellett E, Koczwara B. Validity of the malnutrition screening tool as an 

effective predictor of nutritional risk in oncology outpatients receiving chemotherapy. Supportive Care In 

Cancer: Official Journal Of The Multinational Association Of Supportive Care In Cancer. 2006;14(11):1152-6. 

14. Davidson W, Teleni L, Muller J, Ferguson M, McCarthy AL, Vick J, et al. Malnutrition and 

chemotherapy-induced nausea and vomiting: implications for practice. Oncology Nursing Forum. 

2012;39(4):E340-E5. 

15. Isenring E, Bauer J, Capra S. The scored Patient-generated Subjective Global Assessment (PG-SGA) and 

its association with quality of life in ambulatory patients receiving radiotherapy. European Journal Of Clinical 

Nutrition. 2003;57(2):305-9. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 72  

16. Koom WS, Ahn SD, Song SY, Lee CG, Moon SH, Chie EK, et al. Nutritional status of patients treated 

with radiotherapy as determined by subjective global assessment. Radiation Oncology Journal. 

2012;30(3):132-9. 

17. van Bokhorst-de van der Schuren MAE, Langendoen, S. I., Vondeling, H., Kuik, D. J., Quak, J. J., van 

Leeuwen, P. A. M. Perioperative enteral nutrition and quality of life of severely malnourished head and neck 

cancer patients: a randomized clinical trial. Clinical Nutrition (Edinburgh, Scotland). 2000;19(6):437-44. 

18. Clavier JB, Antoni D, Atlani D, Ben Abdelghani M, Schumacher C, Dufour P, et al. Baseline nutritional 

status is prognostic factor after definitive radiochemotherapy for esophageal cancer. Diseases Of The 

Esophagus: Official Journal Of The International Society For Diseases Of The Esophagus / ISDE. 2012. 

19. Op den Kamp CMH, De Ruysscher DKM, van den Heuvel M, Elferink M, Houben RMA, Oberije CJG, et 

al. Early body weight loss during concurrent chemo-radiotherapy for non-small cell lung cancer. Journal Of 

Cachexia, Sarcopenia And Muscle. 2014. 

20. Waitzberg DL, Caiaffa WT, Correia MI. Hospital malnutrition: the Brazilian national survey 

(IBRANUTRI): a study of 4000 patients. Nutrition (Burbank, Los Angeles County, Calif). 2001;17(7-8):573-80. 

21. Dewys WD, Begg C, Lavin PT, Band PR, Bennett JM, Bertino JR, et al. Prognostic effect of weight loss 

prior to chemotherapy in cancer patients. Eastern Cooperative Oncology Group. The American Journal Of 

Medicine. 1980;69(4):491-7. 

22. Andreyev HJ, Norman AR, Oates J, Cunningham D. Why do patients with weight loss have a worse 

outcome when undergoing chemotherapy for gastrointestinal malignancies? European Journal Of Cancer 

(Oxford, England: 1990). 1998;34(4):503-9. 

23. Khalid U, Spiro A, Baldwin C, Sharma B, McGough C, Norman AR, et al. Symptoms and weight loss in 

patients with gastrointestinal and lung cancer at presentation. Supportive Care In Cancer: Official Journal Of 

The Multinational Association Of Supportive Care In Cancer. 2007;15(1):39-46. 

24. Thoresen L, Fjeldstad I, Krogstad K, Kaasa S, Falkmer UG. Nutritional status of patients with advanced 

cancer: the value of using the subjective global assessment of nutritional status as a screening tool. Palliative 

Medicine. 2002;16(1):33-42. 

25. Bauer J, Capra S, Ferguson M. Use of the scored Patient-Generated Subjective Global Assessment (PG-

SGA) as a nutrition assessment tool in patients with cancer. European Journal Of Clinical Nutrition. 

2002;56(8):779-85. 

26. Davidson W, Ash, S., Capra, S., Bauer, J. Weight stabilisation is associated with improved survival 

duration and quality of life in unresectable pancreatic cancer. Clinical Nutrition (Edinburgh, Scotland). 

2004;23:239-47. 

27. Isenring EA, Capra S, Bauer JD. Nutrition intervention is beneficial in oncology outpatients receiving 

radiotherapy to the gastrointestinal or head and neck area. British Journal Of Cancer. 2004;91(3):447-52. 

28. Tong H, Isenring E, Yates P. The prevalence of nutrition impact symptoms and their relationship to 

quality of life and clinical outcomes in medical oncology patients. Supportive Care In Cancer: Official Journal Of 

The Multinational Association Of Supportive Care In Cancer. 2009;17(1):83-90. 

29. Ravasco P, Monteiro-Grillo I, Vidal PM, Camilo ME. Dietary counseling improves patient outcomes: a 

prospective, randomized, controlled trial in colorectal cancer patients undergoing radiotherapy. Journal of 

Clinical Oncology. 2005;23(7):1431-8. 

30. Hill A, Kiss N, Hodgson B, Crowe TC, Walsh AD. Associations between nutritional status, weight loss, 

radiotherapy treatment toxicity and treatment outcomes in gastrointestinal cancer patients. Clinical Nutrition 

(Edinburgh, Scotland). 2011;30(1):92-8. 

31. Cacicedo J, Casquero F, Martinez-Indart L, Hoyo OD, Iturriaga AGd, Navarro A, et al. A prospective 

analysis of factors that influence weight loss in patients undergoing radiotherapy. Chinese Journal Of Cancer. 

2013. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 73  

32. Kubrak C, Olson K, Baracos VE. The head and neck symptom checklist(©): an instrument to evaluate 

nutrition impact symptoms effect on energy intake and weight loss. Supportive Care in Cancer. 

2013;21(11):3127-36. 

33. Vergara N, Montoya JE, Luna HG, Amparo JR, Cristal-Luna G. Quality of life and nutritional status 

among cancer patients on chemotherapy. Oman Medical Journal. 2013;28(4):270-4. 

34. Wright L, Cotter D, Hickson M, Frost G. Comparison of energy and protein intakes of older people 

consuming a texture modified diet with a normal hospital diet. Journal of Human Nutrition & Dietetics. 

2005;18(3):213-9. 

35. Pritchard SJ, Davidson, I., Jones, J., Bannerman, E. A randomised trial of the impact of energy density 

and texture of a meal on food and energy intake, satiation, satiety, appetite and palatability responses in 

healthy adults. Clinical Nutrition (Edinburgh, Scotland). 2013;(In Press). 

36. Bauer J, Ash, S., Davidson, W.L., Hill, J.M., Brown, T., Isenring, E.A., Reeves, M. Evidence based 

practice guidelines for the nutritional  management of cancer cachexia. Nutrition & Dietetics. 

2006;63(Supplement 2):S5-S32. 

37. Bosaeus I, Daneryd P, Lundholm K. Dietary intake, resting energy expenditure, weight loss and 

survival in cancer patients. The Journal Of Nutrition. 2002;132(11 Suppl):3465S-6S. 

38. Tuca A, Jimenez-Fonseca P, Gascón P. Clinical evaluation and optimal management of cancer 

cachexia. Critical Reviews In Oncology/Hematology. 2013;88(3):625-36. 

39. Isenring E, Zabel, R., Bannister, M., Brown, T., Findlay, M., Kiss, N., Loeliger, J., Johnstone, C., Camilleri, 

B., Davidson, W., Hill, J., Bauer, J. . Updated Evidence Based Practice Guidelines for the Nutritional 

Management of Patients Receiving Radiation Therapy and/or Chemotherapy. Nutrition & Dietetics. 

2013;70:312–24. 

40. Braga M, Ljungqvist O, Soeters P, Fearon K, Weimann A, Bozzetti F. ESPEN Guidelines on Parenteral 

Nutrition: surgery. Clinical Nutrition (Edinburgh, Scotland). 2009;28(4):378-86. 

41. Weimann A, Braga M, Harsanyi L, Laviano A, Ljungqvist O, Soeters P, et al. ESPEN Guidelines on 

Enteral Nutrition: Surgery including organ transplantation. Clinical Nutrition (Edinburgh, Scotland). 

2006;25(2):224-44. 

42. Huebner J, Marienfeld, S., Abbenhardt, C., Ulrich, C., Muenstedt, K., Micke, O., Muecke, R., Loeser, C. 

Counseling Patients on Cancer Diets: A Review of the Literature and Recommendations for Clinical Practice. 

Anticancer Research. 2014;34:39-48. 

43. Wykes K, Taylor K, Wilkinson SA. An investigation into the perioperative nutritional management of 

open colorectal surgery patients in major Australian hospitals: a comparison with the ERAS guidelines. 

Nutrition & Dietetics. 2013;70(3):175-80. 

44. Persson C, Sjödén PO, Glimelius B. The Swedish version of the patient-generated subjective global 

assessment of nutritional status: gastrointestinal vs urological cancers. Clinical Nutrition (Edinburgh, Scotland). 

1999;18(2):71-7. 

45. Correia MIW, D. L. The impact of malnutrition on morbidity, mortality, length of hospital stay and 

costs evaluated through a multivariate model analysis. Clinical Nutrition (Edinburgh, Scotland). 2003;22(3):235-

9. 

46. Ross PJ, Ashley S, Norton A, Priest K, Waters JS, Eisen T, et al. Do patients with weight loss have a 

worse outcome when undergoing chemotherapy for lung cancers? British Journal Of Cancer. 

2004;90(10):1905-11. 

47. Bozzetti F, Gianotti L, Braga M, Di Carlo V, Mariani L. Postoperative complications in gastrointestinal 

cancer patients: the joint role of the nutritional status and the nutritional support. Clinical Nutrition 

(Edinburgh, Scotland). 2007;26(6):698-709. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 74  

48. Fouladiun M, Körner U, Bosaeus I, Daneryd P, Hyltander A, Lundholm KG. Body composition and time 

course changes in regional distribution of fat and lean tissue in unselected cancer patients on palliative care--

correlations with food intake, metabolism, exercise capacity, and hormones. Cancer. 2005;103(10):2189-98. 

49. Wakahara T, Shiraki M, Murase K, Fukushima H, Matsuura K, Fukao A, et al. Nutritional screening with 

Subjective Global Assessment predicts hospital stay in patients with digestive diseases. Nutrition. 

2007;23(9):634-9. 

50. Tian J, Chen Z-C, Hang L-F. Effects of nutritional and psychological status in gastrointestinal cancer 

patients on tolerance of treatment. World Journal Of Gastroenterology: WJG. 2007;13(30):4136-40. 

51. Tanaka H, Hayashi S, Ohtakara K, Hoshi H. Palliative radiotherapy for patients with tracheobronchial 

and esophageal compression due to intrathoracic malignant tumors. Asia-Pacific Journal Of Clinical Oncology. 

2012;8(4):e82-e8. 

52. Cheung DY, Lee YK, Yang CH. Status and Literature Review of Self-Expandable Metallic Stents for 

Malignant Colorectal Obstruction. Clinical Endoscopy. 2014;47(1):65-73. 

53. Kolomainen DF, Daponte A, Barton DPJ, Pennert K, Ind TEJ, Bridges JE, et al. Outcomes of surgical 

management of bowel obstruction in relapsed epithelial ovarian cancer (EOC). Gynecologic Oncology. 

2012;125(1):31-6. 

54. Kubota H, Taguchi K, Kobayashi D, Naruyama H, Hirose M, Fukuta K, et al. Clinical impact of palliative 

treatment using octreotide for inoperable malignant bowel obstruction caused by advanced urological cancer. 

Asian Pacific Journal Of Cancer Prevention: APJCP. 2013;14(12):7107-10. 

55. Mock V, Atkinson A, Barsevick A, Cella D, Cimprich B, Cleeland C, et al. NCCN Practice Guidelines for 

Cancer-Related Fatigue. Oncology (Williston Park, NY). 2000;14(11A):151-61. 

56. Wang XS, Zhao F, Fisch MJ, O'Mara AM, Cella D, Mendoza TR, et al. Prevalence and characteristics of 

moderate to severe fatigue: a multicenter study in cancer patients and survivors. Cancer. 2014;120(3):425-32. 

57. Hofman M, Ryan JL, Figueroa-Moseley CD, Jean-Pierre P, Morrow GR. Cancer-related fatigue: the 

scale of the problem. The Oncologist. 2007;12 Suppl 1:4-10. 

58. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger RL, et al. Definition and classification of 

cancer cachexia: an international consensus. The Lancet Oncology. 2011;12(5):489-95. 

59. Evans WJ, Morley JE, Argilés J, Bales C, Baracos V, Guttridge D, et al. Cachexia: a new definition. 

Clinical Nutrition (Edinburgh, Scotland). 2008;27(6):793-9. 

60. Malihi Z, Kandiah M, Chan YM, Hosseinzadeh M, Sohanaki Azad M, Zarif Yeganeh M. Nutritional status 

and quality of life in patients with acute leukaemia prior to and after induction chemotherapy in three 

hospitals in Tehran, Iran: a prospective study. Journal Of Human Nutrition And Dietetics: The Official Journal Of 

The British Dietetic Association. 2013;26 Suppl 1:123-31. 

61. Sánchez-Lara K, Ugalde-Morales E, Motola-Kuba D, Green D. Gastrointestinal symptoms and weight 

loss in cancer patients receiving chemotherapy. The British Journal Of Nutrition. 2013;109(5):894-7. 

62. Gillham CM, Aherne N, Rowley S, Moore J, Hollywood D, O'Byrne K, et al. Quality of life and survival in 

patients treated with radical chemoradiation alone for oesophageal cancer. Clinical Oncology (Royal College Of 

Radiologists (Great Britain)). 2008;20(3):227-33. 

63. Naughton MJ, Weaver KE. Physical and mental health among cancer survivors: considerations for 

long-term care and quality of life. North Carolina Medical Journal. 2014;75(4):283-6. 

64. Stein KD, Syrjala KL, Andrykowski MA. Physical and psychological long-term and late effects of cancer. 

Cancer. 2008;112(11 Suppl):2577-92. 

65. Hashmi S, Carpenter P, Khera N, Tichelli A, Savani BN. Lost in Transition: The essential need for Long 

Term Follow Up Clinic for Blood and Marrow Transplant Survivors. Biology Of Blood And Marrow 

Transplantation: Journal Of The American Society For Blood And Marrow Transplantation. 2014. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 75  

66. Thomas CR, Jr., Stelzer KJ, Douglas JG, Koh WJ, Wood LV, Panicker R. Common emergencies in cancer 

medicine: infectious and treatment-related syndromes, Part II. Journal Of The National Medical Association. 

1994;86(11):839-52. 

67. Topkan E, Yavuz MN, Onal C, Yavuz AA. Prevention of acute radiation-induced esophagitis with 

glutamine in non-small cell lung cancer patients treated with radiotherapy: evaluation of clinical and 

dosimetric parameters. Lung Cancer (Amsterdam, Netherlands). 2009;63(3):393-9. 

68. Kubrak C, Olson K, Jha N, Scrimger R, Parliament M, McCargar L, et al. Clinical determinants of weight 

loss in patients receiving radiation and chemoirradiation for head and neck cancer: a prospective longitudinal 

view. Head & Neck. 2013;35(5):695-703. 

69. Larsson M, Hedelin B, Johansson I, Athlin E. Eating problems and weight loss for patients with head 

and neck cancer: a chart review from diagnosis until one year after treatment. Cancer Nursing. 2005;28(6):425-

35. 

70. Pettersson A, Turesson I, Persson C, Johansson B. Assessing patients' perceived bother from the 

gastrointestinal side effects of radiotherapy for localized prostate cancer: Initial questionnaire development 

and validation. Acta Oncologica (Stockholm, Sweden). 2014;53(3):368-77. 

71. Wendt TG. Hazards and risks in oncology: radiation oncology. GMS Current Topics In 

Otorhinolaryngology, Head And Neck Surgery. 2013;12:Doc03-Doc. 

72. Andreyev J. Gastrointestinal symptoms after pelvic radiotherapy: a new understanding to improve 

management of symptomatic patients. The Lancet Oncology. 2007;8(11):1007-17. 

73. Huckleberry Y. Nutritional support and the surgical patient. American Journal Of Health-System 

Pharmacy: AJHP: Official Journal Of The American Society Of Health-System Pharmacists. 2004;61(7):671-82. 

74. Shim H, Cheong JH, Lee KY, Lee H, Lee JG, Noh SH. Perioperative nutritional status changes in 

gastrointestinal cancer patients. Yonsei Medical Journal. 2013;54(6):1370-6. 

75. Detsky AS, Baker JP, O'Rourke K, Johnston N, Whitwell J, Mendelson RA, et al. Predicting nutrition-

associated complications for patients undergoing gastrointestinal surgery. JPEN Journal Of Parenteral And 

Enteral Nutrition. 1987;11(5):440-6. 

76. Mittal BB, Pauloski BR, Haraf DJ, Pelzer HJ, Argiris A, Vokes EE, et al. Swallowing dysfunction--

preventative and rehabilitation strategies in patients with head-and-neck cancers treated with surgery, 

radiotherapy, and chemotherapy: a critical review. International Journal Of Radiation Oncology, Biology, 

Physics. 2003;57(5):1219-30. 

77. Clark JR, Gilbert R, Irish J, Brown D, Neligan P, Gullane PJ. Morbidity after flap reconstruction of 

hypopharyngeal defects. The Laryngoscope. 2006;116(2):173-81. 

78. Lewin JS, Hutcheson KA, Barringer DA, May AH, Roberts DB, Holsinger FC, et al. Functional analysis of 

swallowing outcomes after supracricoid partial laryngectomy. Head & Neck. 2008;30(5):559-66. 

79. Vega C, León X, Cervelli D, Pons G, López S, Fernández M, et al. Total or subtotal glossectomy with 

microsurgical reconstruction: functional and oncological results. Microsurgery. 2011;31(7):517-23. 

80. Mizukami T, Hyodo I, Fukamizu H, Mineta H. Reconstruction of lateral mandibular defect: a 

comparison of functional and aesthetic outcomes of bony reconstruction vs soft tissue reconstruction - long-

term follow-up. Acta Oto-Laryngologica. 2013;133(12):1304-10. 

81. Ryan AM, Reynolds JV, Healy L, Byrne M, Moore J, Brannelly N, et al. Enteral nutrition enriched with 

eicosapentaenoic acid (EPA) preserves lean body mass following esophageal cancer surgery: results of a 

double-blinded randomized controlled trial. Annals Of Surgery. 2009;249(3):355-63. 

82. Couper G. Jejunostomy after oesophagectomy: a review of evidence and current practice. The 

Proceedings Of The Nutrition Society. 2011;70(3):316-20. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 76  

83. Haverkort EB, Binnekade JM, de Haan RJ, Busch ORC, van Berge Henegouwen MI, Gouma DJ. 

Suboptimal intake of nutrients after esophagectomy with gastric tube reconstruction. Journal Of The Academy 

Of Nutrition And Dietetics. 2012;112(7):1080-7. 

84. Ryan AM, Healy LA, Power DG, Rowley SP, Reynolds JV. Short-term nutritional implications of total 

gastrectomy for malignancy, and the impact of parenteral nutritional support. Clinical Nutrition (Edinburgh, 

Scotland). 2007;26(6):718-27. 

85. Kim H, Suh EE, Lee H-J, Yang H-K. The effects of patient participation-based dietary intervention on 

nutritional and functional status for patients with gastrectomy: a randomized controlled trial. Cancer Nursing. 

2014;37(2):E10-E20. 

86. Keim V, Klar E, Poll M, Schoenberg MH. Postoperative care following pancreatic surgery: surveillance 

and treatment. Deutsches Ärzteblatt International. 2009;106(48):789-94. 

87. Berry AJ. Pancreatic surgery: indications, complications, and implications for nutrition intervention. 

Nutrition In Clinical Practice: Official Publication Of The American Society For Parenteral And Enteral Nutrition. 

2013;28(3):330-57. 

88. Marcason W. What medical nutrition therapy guideline is recommended post-cholecystectomy? 

Journal Of The Academy Of Nutrition And Dietetics. 2014;114(7):1136-. 

89. Wrighton LJ, O'Bosky KR, Namm JP, Senthil M. Postoperative management after hepatic resection. 

Journal Of Gastrointestinal Oncology. 2012;3(1):41-7. 

90. Chiarla C, Giovannini I, Giuliante F, Ardito F, Vellone M, De Rose AM, et al. Parenteral nutrition in liver 

resection. Journal Of Nutrition And Metabolism. 2012;2012:508103-. 

91. Beaton JC, S.; Solomon, M.; Young, J. Preoperative and postoperative nutritional status of patients 

following pelvic exenteration surgery for rectal cancer. e-SPEN Journal. 2013;8(4):e164-e8. 

92. Doughty D. Principles of ostomy management in the oncology patient. The Journal Of Supportive 

Oncology. 2005;3(1):59-69. 

93. Registered Nurses' Association of Ontario. Clinical Best Practice Guidelines: Ostomy Care and 

Management. Toronto, Canada: Registered Nurses’ Association of Ontario; 2009. 

94. United Ostomy Associations of America. Diet and Nutrition Guide. USA: United Ostomy Associations 

of America; 2011. 

95. National Cancer Institute (NCI). Biological Therapies. National Cancer Institute; 2013 [cited 2014 July]; 

Available from: http://www.cancer.gov/cancertopics/factsheet/Therapy/biological. 

96. Massarelli E, Papadimitrakopoulou, V., Welsh, J., Tang, C., Tsao, A.S. Immunotherapy in lung cancer. 

Translational Lung Cancer Research. 2014;3(1):53-63. 

97. National Cancer Institute (NCI). Targeted Therapies. National Cancer Institute; 2014 [cited 2014 July]; 

Available from: http://www.cancer.gov/cancertopics/factsheet/Therapy/targeted. 

98. Srivastava N, McDermott D. Update on benefit of immunotherapy and targeted therapy in melanoma: 

the changing landscape. Cancer Management And Research. 2014;6:279-89. 

99. Curtin University of Technology School of Public Health. Dietitians' Pocket Book. 2 ed. Perth, Western 

Australia: Curtin University of Technology; 2006. 

100. BAPEN Malnutrition Advisory Group. The 'MUST' Report. Nutritional screening of adults: a 

multidisciplinary responsibility (Executive Summary). United Kingdom: British Association of Parenteral and 

Enteral Nutrition 2003  

101. Watterson C, Fraser, A., Banks, M., Isenring, E., Miller, M., Silvester, C., Hoevenaars, R., Bauer, J., 

Vivanti, A., Ferguson, M. Evidence Based Practice Guidelines for the Nutritional Management of Malnutrition 

in Adult Patients Across the Continuum of Care. Nutrition & Dietetics 2009; 66 (Suppl 3): S1. 2009;66(Suppl. 

3):S1-S34. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 77  

102. Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for nutrition screening 2002. 

Clinical Nutrition (Edinburgh, Scotland). 2003;22(4):415-21. 

103. National Collaborating Centre for Acute Care. Nutrition Support for Adults. Oral nutrition support, 

enteral tube feeding and parenteral nutrition. London: National Collaborating Centre for Acute Care; 2006. 

103a. Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F et al. ESPEN guidelines on nutrition 

in cancer patients. Clin Nutr. 2017 Feb;36(1):11-48. 

103b. Arends J, Bodoky G, Bozzetti F, Fearon K, Muscaritoli M, Selga G, et al., DGEM (German Society for 

Nutritional Medicine), ESPEN (European Society for Parenteral and Enteral Nutrition). ESPEN guidelines on 

parenteral nutrition: non-surgical oncology. Clin Nutr 2009;28:445e54. 

103c. Rossi-Fanelli F, Franchi F, Mulieri M, Cangiano C, Cascino A, Ceci F, et al. Effect of energy substrate 

manipulation on tumour cell proliferation in parenterally fed cancer patients. Clin Nutr 1991;10:228e32. 

103d. Bossola M, Pacelli F, Rosa F, Tortorelli A, Doglietto GB. Does nutrition support stimulate tumor growth in 

humans? Nutr Clin Pract 2011;26:174e80 

104. Mueller C, Compher C, Ellen DM. A.S.P.E.N. clinical guidelines: Nutrition screening, assessment, and 

intervention in adults. JPEN Journal Of Parenteral And Enteral Nutrition. 2011;35(1):16-24. 

105. Ferguson M, Capra S, Bauer J, Banks M. Development of a valid and reliable malnutrition screening 

tool for adult acute hospital patients. Nutrition (Burbank, Los Angeles County, Calif). 1999;15(6):458-64. 

106. Ferguson ML, Bauer J, Gallagher B, Capra S, Christie DR, Mason BR. Validation of a malnutrition 

screening tool for patients receiving radiotherapy. Australasian Radiology. 1999;43(3):325-7. 

107. Baldwin C, McGough C, Norman AR, Frost GS, Cunningham DC, Andreyev HJN. Failure of dietetic 

referral in patients with gastrointestinal cancer and weight loss. European Journal Of Cancer (Oxford, England: 

1990). 2006;42(15):2504-9. 

108. Bozzetti F. Screening the nutritional status in oncology: a preliminary report on 1,000 outpatients. 

Supportive Care In Cancer: Official Journal Of The Multinational Association Of Supportive Care In Cancer. 

2009;17(3):279-84. 

109. Jeejeebhoy KN. Nutritional assessment. Nutrition (Burbank, Los Angeles County, Calif). 2000;16(7-

8):585-90. 

110. White JV, Guenter P, Jensen G, Malone A, Schofield M. Consensus statement of the Academy of 

Nutrition and Dietetics/American Society for Parenteral and Enteral Nutrition: characteristics recommended 

for the identification and documentation of adult malnutrition (undernutrition). Journal Of The Academy Of 

Nutrition And Dietetics. 2012;112(5):730-8. 

111. Boléo-Tomé C, Monteiro-Grillo I, Camilo M, Ravasco P. Validation of the Malnutrition Universal 

Screening Tool (MUST) in cancer. The British Journal Of Nutrition. 2012;108(2):343-8. 

112. Read JA, Crockett N, Volker DH, MacLennan P, Choy STB, Beale P, et al. Nutritional assessment in 

cancer: comparing the Mini-Nutritional Assessment (MNA) with the scored Patient-Generated Subjective 

Global Assessment (PGSGA). Nutrition And Cancer. 2005;53(1):51-6. 

113. Haverkort EB, de Haan RJ, Binnekade JM, van Bokhorst-de van der Schueren MAE. Self-reporting of 

height and weight: valid and reliable identification of malnutrition in preoperative patients. American Journal 

Of Surgery. 2012;203(6):700-7. 

114. La Torre M, Ziparo V, Nigri G, Cavallini M, Balducci G, Ramacciato G. Malnutrition and pancreatic 

surgery: prevalence and outcomes. Journal Of Surgical Oncology. 2013;107(7):702-8. 

115. Prado CMM, Lieffers JR, McCargar LJ, Reiman T, Sawyer MB, Martin L, et al. Prevalence and clinical 

implications of sarcopenic obesity in patients with solid tumours of the respiratory and gastrointestinal tracts: 

a population-based study. The Lancet Oncology. 2008;9(7):629-35. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 78  

116. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, et al. Sarcopenia: European 

consensus on definition and diagnosis: Report of the European Working Group on Sarcopenia in Older People. 

Age And Ageing. 2010;39(4):412-23. 

117. van Bokhorst-de van der Schueren MAE, Guaitoli PR, Jansma EP, de Vet HCW. Nutrition screening 

tools: does one size fit all? A systematic review of screening tools for the hospital setting. Clinical Nutrition 

(Edinburgh, Scotland). 2014;33(1):39-58. 

118. Stratton RJ, Elia, M. A review of reviews: A new look at the evidence for oral nutritional supplements 

in clinical practice. Clinical Nutrition Supplements. 2007;2:5-23. 

119. Kruizenga HM, Seidell JC, de Vet HCW, Wierdsma NJ, van Bokhorst-de van der Schueren MAE. 

Development and validation of a hospital screening tool for malnutrition: the short nutritional assessment 

questionnaire (SNAQ). Clinical Nutrition (Edinburgh, Scotland). 2005;24(1):75-82. 

120. Kruizenga HM, Van Tulder MW, Seidell JC, Thijs A, Ader HJ, Van Bokhorst-de van der Schueren MAE. 

Effectiveness and cost-effectiveness of early screening and treatment of malnourished patients. The American 

Journal Of Clinical Nutrition. 2005;82(5):1082-9. 

121. American Dietetic Association. Nutrition care process and model part I: the 2008 update. Journal Of 

The American Dietetic Association. 2008;108(7):1113-7. 

122. Baker JP, Detsky AS, Wesson DE, Wolman SL, Stewart S, Whitewell J, et al. Nutritional assessment: a 

comparison of clinical judgement and objective measurements. The New England Journal Of Medicine. 

1982;306(16):969-72. 

123. Baker JP, Detsky AS, Whitwell J, Langer B, Jeejeebhoy KN. A comparison of the predictive value of 

nutritional assessment techniques. Human Nutrition Clinical Nutrition. 1982;36(3):233-41. 

124. Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson RA, et al. What is subjective 

global assessment of nutritional status? JPEN Journal Of Parenteral And Enteral Nutrition. 1987;11(1):8-13. 

125. Hirsch S, de Obaldia N, Petermann M, Rojo P, Barrientos C, Iturriaga H, et al. Subjective global 

assessment of nutritional status: further validation. Nutrition (Burbank, Los Angeles County, Calif). 

1991;7(1):35-7. 

126. Findlay M, Bauer, J., Strange, E., Davidson, W., Hill, J., Isenring, E., Talwar, B., Bell, K., Kiss, N., Kurmis, 

R., Loeliger, J., Sandison, A., Taylor, K., Brown, T. Evidence Based Practice Guidelines for the Nutritional 

Management of Adult Patients with Head and Neck Cancer. Clinical Oncological Society of Australia; 2011 

[cited 2014 02/03/2014]; Available from: 

http://wiki.cancer.org.au/australia/COSA:Head_and_neck_cancer_nutrition_guidelines. 

127. Ottery FD. Definition of standardized nutritional assessment and interventional pathways in oncology. 

Nutrition (Burbank, Los Angeles County, Calif). 1996;12(1 Suppl):S15-S9. 

128. Ottery FD. Patient generated subjective global assessment. In: McCallum P, Polisena, C., editor. The 

clinical guide to oncology nutrition. Chicago IL: The American Dietetic Association; 2000. p. 11–23. 

129. Gabrielson DK, Scaffidi D, Leung E, Stoyanoff L, Robinson J, Nisenbaum R, et al. Use of an abridged 

scored Patient-Generated Subjective Global Assessment (abPG-SGA) as a nutritional screening tool for cancer 

patients in an outpatient setting. Nutrition And Cancer. 2013;65(2):234-9. 

130. Guigoz Y, Vellas, B., Garry, P.J. Mini Nutritional Assessment: A practical assessment tool for grading 

the nutritional state of elderly patients. Facts and Research in Gerontology. 1994;Supplement 2(Nutrition). 

131. Rubenstein LZ, Harker JO, Salvà A, Guigoz Y, Vellas B. Screening for undernutrition in geriatric 

practice: developing the short-form mini-nutritional assessment (MNA-SF). The Journals Of Gerontology Series 

A, Biological Sciences And Medical Sciences. 2001;56(6):M366-M72. 

132. Kaiser MJ, Bauer JM, Ramsch C, Uter W, Guigoz Y, Cederholm T, et al. Validation of the Mini 

Nutritional Assessment short-form (MNA-SF): a practical tool for identification of nutritional status. The 

Journal Of Nutrition, Health & Aging. 2009;13(9):782-8. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 79  

133. Baldwin C, Parsons TJ. Dietary advice and nutritional supplements in the management of illness-

related malnutrition: systematic review. Clinical Nutrition (Edinburgh, Scotland). 2004;23(6):1267-79. 

134. Ravasco P, Monteiro-Grillo I, Marques Vidal P, Camilo ME. Impact of nutrition on outcome: a 

prospective randomized controlled trial in patients with head and neck cancer undergoing radiotherapy. Head 

& Neck. 2005;27(8):659-68. 

135. Poulsen GM, Pedersen LL, Osterlind K, Bæksgaard L, Andersen JR. Randomized trial of the effects of 

individual nutritional counseling in cancer patients. Clinical Nutrition (Edinburgh, Scotland). 2013. 

136. Langius JAE, Zandbergen MC, Eerenstein SEJ, van Tulder MW, Leemans CR, Kramer MHH, et al. Effect 

of nutritional interventions on nutritional status, quality of life and mortality in patients with head and neck 

cancer receiving (chemo)radiotherapy: a systematic review. Clinical Nutrition (Edinburgh, Scotland). 

2013;32(5):671-8. 

137. Darmon P, Karsegard VL, Nardo P, Dupertuis YM, Pichard C. Oral nutritional supplements and taste 

preferences: 545 days of clinical testing in malnourished in-patients. Clinical Nutrition (Edinburgh, Scotland). 

2008;27(4):660-5. 

138. Hubbard GP, Elia M, Holdoway A, Stratton RJ. A systematic review of compliance to oral nutritional 

supplements. Clinical Nutrition (Edinburgh, Scotland). 2012;31(3):293-312. 

139. Arends J, Bodoky G, Bozzetti F, Fearon K, Muscaritoli M, Selga G, et al. ESPEN Guidelines on Enteral 

Nutrition: Non-surgical oncology. Clinical Nutrition (Edinburgh, Scotland). 2006;25(2):245-59. 

140. Isenring EA, Bauer JD, Capra S. Nutrition support using the American Dietetic Association medical 

nutrition therapy protocol for radiation oncology patients improves dietary intake compared with standard 

practice. Journal Of The American Dietetic Association. 2007;107(3):404-12. 

141. Rahemtulla Z, Baldwin C, Spiro A, McGough C, Norman AR, Frost G, et al. The palatability of milk-

based and non-milk-based nutritional supplements in gastrointestinal cancer and the effect of chemotherapy. 

Clinical Nutrition (Edinburgh, Scotland). 2005;24(6):1029-37. 

142. Wedlake LJ, Shaw C, Whelan K, Andreyev HJN. Systematic review: the efficacy of nutritional 

interventions to counteract acute gastrointestinal toxicity during therapeutic pelvic radiotherapy. Alimentary 

Pharmacology & Therapeutics. 2013;37(11):1046-56. 

143. McGough C, Wedlake L, Baldwin C, Hackett C, Norman AR, Blake P, et al. Clinical trial: normal diet vs. 

partial replacement with oral E028 formula for the prevention of gastrointestinal toxicity in cancer patients 

undergoing pelvic radiotherapy. Alimentary Pharmacology & Therapeutics. 2008;27(11):1132-9. 

144. Barton AD, Beigg CL, Macdonald IA, Allison SP. A recipe for improving food intakes in elderly 

hospitalized patients. Clinical Nutrition (Edinburgh, Scotland). 2000;19(6):451-4. 

145. Woodward M, Sussman, G., Rice, J., Ellis, T., Fazio, V. Expert Guide for Health Professionals: Nutrition 

and Wound Healing. Victoria: Australian Wound Management Association; 2009. 

146. Bozzetti F, Arends J, Lundholm K, Micklewright A, Zurcher G, Muscaritoli M. ESPEN Guidelines on 

Parenteral Nutrition: non-surgical oncology. Clinical Nutrition (Edinburgh, Scotland). 2009;28(4):445-54. 

147. Muscaritoli M, Grieco G, Capria S, Iori AP, Rossi Fanelli F. Nutritional and metabolic support in patients 

undergoing bone marrow transplantation. The American Journal Of Clinical Nutrition. 2002;75(2):183-90. 

148. National Health and Medical Research Council. Nutrient Reference Values for Australia and New 

Zealand. Canberra: Australian Government Department of Health and Ageing; 2006. 

149. Kushi LH, Doyle C, McCullough M, Rock CL, Demark-Wahnefried W, Bandera EV, et al. American 

Cancer Society Guidelines on nutrition and physical activity for cancer prevention: reducing the risk of cancer 

with healthy food choices and physical activity. CA: A Cancer Journal For Clinicians. 2012;62(1):30-67. 

150. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS, Schwartz AL, et al. Nutrition 

and physical activity guidelines for cancer survivors. CA: A Cancer Journal For Clinicians. 2012;62(4):243-74. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 80  

151. National Center for Complementary and Alternative Medicine (NCCAM). What is CAM?  Maryland: U.S 

Department of Health and Human Services, National Institutes of Health; 2014 [cited 2014 July]; Available 

from: http://nccam.nih.gov/health/whatiscam. 

152. Schofield P, Diggens J, Charleson C, Marigliani R, Jefford M. Effectively discussing complementary and 

alternative medicine in a conventional oncology setting: communication recommendations for clinicians. 

Patient Education And Counseling. 2010;79(2):143-51. 

153. Bender S, Pusateri M, Cook A, Ferguson M, Hall JC. Malnutrition: role of the TwoCal HN Med Pass 

program. Medsurg Nursing: Official Journal Of The Academy Of Medical-Surgical Nurses. 2000;9(6):284-95. 

154. van den Berg GH, Lindeboom R, van der Zwet WC. The effects of the administration of oral nutritional 

supplementation with medication rounds on the achievement of nutritional goals: A randomized controlled 

trial. Clinical Nutrition (Edinburgh, Scotland). 2014. 

155. Campbell KL, Webb, L., Vivanti, A., Varghese, P., Ferguson, M. Comparison of three interventions in 

the treatment of malnutrition in hospitalised older adults: A clinical trial. Nutrition & Dietetics. 2013;70:325–

31. 

156. Ali AB, Chapman-Kiddell C, Reeves MM. Current practices in the delivery of parenteral nutrition in 

Australia. European Journal Of Clinical Nutrition. 2007;61(4):554-60. 

157. Naylor C-J, Griffiths RD, Fernandez RS. Does a multidisciplinary total parenteral nutrition team 

improve patient outcomes? A systematic review. JPEN Journal Of Parenteral And Enteral Nutrition. 

2004;28(4):251-8. 

158. British Association for Parenteral and Enteral Nutrition (BAPEN). Outcome of Multidisciplinary 

Nutrition Team rounds on Parenteral Nutrition. British Association for Parenteral and Enteral Nutrition; 2012 

[cited 2014 May]; Available from: http://www.bapen.org.uk/tackling-malnutrition/good-practice-in-

nutritional-care/examples-of-good-practice-in-nutritional-care/hospital-services/outcome-of-multidisciplinary-

nutrition-team-rounds-on-parenteral-nutrition. 

159. Victorian Government Department of Health. Protected mealtimes and Guidelines to create a 

supportive communal dining environment in an aged care subacute unit.  Melbourne: Victorian Government 

Department of Health; 2013 [cited 2014 May]; Available from: 

http://www.health.vic.gov.au/older/toolkit/05Nutrition/docs/Section%205%20-

%20Details%20on%20Protected%20Mealtimes%20and%20Communal%20Dining.pdf. 

160. National Patient Safety Agency. Protected Mealtimes Review: Findings and Recommendations 

Report2007. 

161. Huxtable S, Palmer M. The efficacy of protected mealtimes in reducing mealtime interruptions and 

improving mealtime assistance in adult inpatients in an Australian hospital. European Journal Of Clinical 

Nutrition. 2013;67(9):904-10. 

162. Cheung G, Pizzola L, Keller H. Dietary, food service, and mealtime interventions to promote food 

intake in acute care adult patients. Journal Of Nutrition In Gerontology And Geriatrics. 2013;32(3):175-212. 

163. Young AM, Mudge AM, Banks MD, Ross LJ, Daniels L. Encouraging, assisting and time to EAT: 

improved nutritional intake for older medical patients receiving Protected Mealtimes and/or additional nursing 

feeding assistance. Clinical Nutrition (Edinburgh, Scotland). 2013;32(4):543-9. 

164. Bradley L, Rees, C. Reducing nutritional risk in hospital: the red tray. Nursing Standard. 

2003;17(26):33-7. 

165. Hickson M, Bulpitt C, Nunes M, Peters R, Cooke J, Nicholl C, et al. Does additional feeding support 

provided by health care assistants improve nutritional status and outcome in acutely ill older in-patients?--a 

randomised control trial. Clinical Nutrition (Edinburgh, Scotland). 2004;23(1):69-77. 

166. Wright L, Hickson M, Frost G. Eating together is important: using a dining room in an acute elderly 

medical ward increases energy intake. Journal Of Human Nutrition And Dietetics: The Official Journal Of The 

British Dietetic Association. 2006;19(1):23-6. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 81  

167. Hartwell HJ, Shepherd, P.A., Edwards, J.S.A. Effects of a hospital ward eating environment on patients’ 

mealtime experience: A pilot study. Nutrition & Dietetics. 2013;70:332–8. 

168. Ljungqvist O. ERAS-Enhanced Recovery After Surgery: Moving Evidence-Based Perioperative Care to 

Practice. JPEN Journal Of Parenteral And Enteral Nutrition. 2014;38(5):559-66. 

169. Cerantola Y, Valerio M, Persson B, Jichlinski P, Ljungqvist O, Hubner M, et al. Guidelines for 

perioperative care after radical cystectomy for bladder cancer: enhanced Recovery After Surgery (ERAS(®)) 

society recommendations. Clinical Nutrition (Edinburgh, Scotland). 2013;32(6):879-87. 

170. Hughes MJ, McNally S, Wigmore SJ. Enhanced recovery following liver surgery: a systematic review 

and meta-analysis. HPB: The Official Journal Of The International Hepato Pancreato Biliary Association. 

2014;16(8):699-706. 

171. Kagedan DJ, Ahmed M, Devitt KS, Wei AC. Enhanced recovery after pancreatic surgery: a systematic 

review of the evidence. HPB: The Official Journal Of The International Hepato Pancreato Biliary Association. 

2014. 

172. Wijk L, Franzen K, Ljungqvist O, Nilsson K. Implementing a structured Enhanced Recovery After 

Surgery (ERAS) protocol reduces length of stay after abdominal hysterectomy. Acta Obstetricia Et Gynecologica 

Scandinavica. 2014;93(8):749-56. 

173. Gustafsson UO, Scott MJ, Schwenk W, Demartines N, Roulin D, Francis N, et al. Guidelines for 

perioperative care in elective colonic surgery: Enhanced Recovery After Surgery (ERAS(®)) Society 

recommendations. World Journal Of Surgery. 2013;37(2):259-84. 

174. Casas Rodera P, de Luis DA, Gómez Candela C, Culebras JM. Immunoenhanced enteral nutrition 

formulas in head and neck cancer surgery: a systematic review. Nutrición Hospitalaria. 2012;27(3):681-90. 

175. Vidal-Casariego A, Calleja-Fernández A, Villar-Taibo R, Kyriakos G, Ballesteros-Pomar MD. Efficacy of 

arginine-enriched enteral formulas in the reduction of surgical complications in head and neck cancer: A 

systematic review and meta-analysis. Clinical Nutrition (Edinburgh, Scotland). 2014. 

176. Yarom N, Ariyawardana A, Hovan A, Barasch A, Jarvis V, Jensen SB, et al. Systematic review of natural 

agents for the management of oral mucositis in cancer patients. Supportive Care In Cancer: Official Journal Of 

The Multinational Association Of Supportive Care In Cancer. 2013;21(11):3209-21. 

177. Tutanc OD, Aydogan A, Akkucuk S, Sunbul AT, Zincircioglu SB, Alpagat G, et al. The efficacy of oral 

glutamine in prevention of acute radiotherapy-induced esophagitis in patients with lung cancer. Contemporary 

Oncology (Poznań, Poland). 2013;17(6):520-4. 

178. Dewey A, Baughan C, Dean T, Higgins B, Johnson I. Eicosapentaenoic acid (EPA, an omega-3 fatty acid 

from fish oils) for the treatment of cancer cachexia. The Cochrane Database Of Systematic Reviews. 

2007(1):CD004597. 

179. Crowther M, Avenell A, Culligan DJ. Systematic review and meta-analyses of studies of glutamine 

supplementation in haematopoietic stem cell transplantation. Bone Marrow Transplantation. 2009;44(7):413-

25. 

180. Gibson RJ, Keefe DMK, Lalla RV, Bateman E, Blijlevens N, Fijlstra M, et al. Systematic review of agents 

for the management of gastrointestinal mucositis in cancer patients. Supportive Care In Cancer: Official Journal 

Of The Multinational Association Of Supportive Care In Cancer. 2013;21(1):313-26. 

181. Savarese DMF, Savy G, Vahdat L, Wischmeyer PE, Corey B. Prevention of chemotherapy and radiation 

toxicity with glutamine. Cancer Treatment Reviews. 2003;29(6):501-13. 

182. Kiss NK, Krishnasamy M, Loeliger J, Granados A, Dutu G, Corry J. A dietitian-led clinic for patients 

receiving (chemo)radiotherapy for head and neck cancer. Supportive Care In Cancer: Official Journal Of The 

Multinational Association Of Supportive Care In Cancer. 2012;20(9):2111-20. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 82  

183. Johnson TM, Chang A, Redman B, Rees R, Bradford C, Riba M, et al. Management of melanoma with a 

multidisciplinary melanoma clinic model. Journal Of The American Academy Of Dermatology. 2000;42(5 Pt 

1):820-6. 

184. de Leeuw J, Larsson M. Nurse-led follow-up care for cancer patients: what is known and what is 

needed. Supportive Care In Cancer: Official Journal Of The Multinational Association Of Supportive Care In 

Cancer. 2013;21(9):2643-9. 

185. Jung H, Sinnarajah A, Enns B, Voroney J-P, Murray A, Pelletier G, et al. Managing brain metastases 

patients with and without radiotherapy: initial lessonsfrom a team-based consult service through a 

multidisciplinary integrated palliative oncology clinic. Supportive Care In Cancer: Official Journal Of The 

Multinational Association Of Supportive Care In Cancer. 2013;21(12):3379-86. 

186. Yopp AC, Mansour JC, Beg MS, Arenas J, Trimmer C, Reddick M, et al. Establishment of a 

multidisciplinary hepatocellular carcinoma clinic is associated with improved clinical outcome. Annals Of 

Surgical Oncology. 2014;21(4):1287-95. 

187. New South Wales Department of Health. The Pre-Procedure Preparation Toolkit. In: Health Do, editor. 

North Sydney: Government of New South Wales; 2007. 

188. Cerantola Y, Grass F, Cristaudi A, Demartines N, Schäfer M, Hübner M. Perioperative nutrition in 

abdominal surgery: recommendations and reality. Gastroenterology Research And Practice. 

2011;2011:739347-. 

189. Frongillo EA, Wolfe WS. Impact of participation in Home-Delivered Meals on nutrient intake, dietary 

patterns, and food insecurity of older persons in New York state. Journal Of Nutrition For The Elderly. 

2010;29(3):293-310. 

190. Zhu H, An R. Impact of home-delivered meal programs on diet and nutrition among older adults: A 

review. Nutrition And Health. 2014. 

191. Victorian Government Department of Health. Victorian Nutrition Standard and Guide For Use in 

Hospitals (Draft). In: Health Do, editor. Melbourne: Victorian Government; 2012. 

192. Crawford GB, Price SD. Team working: palliative care as a model of interdisciplinary practice. The 

Medical Journal Of Australia. 2003;179(6 Suppl):S32-S4. 

193. Jessup RL. Interdisciplinary versus multidisciplinary care teams: do we understand the difference? 

Australian Health Review: A Publication Of The Australian Hospital Association. 2007;31(3):330-1. 

194. Pless IB. 'Interdisciplinary' and 'multidisciplinary' are not synonymous. . Injury Prevention. 1995;1:65-

6. 

195. State Government of Victoria. Allied Health.  Melbourne: State Government of Victoria; 2013 [cited 

2014 April]; Available from: http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Allied_health. 

196. Cancer Australia. Examples of Multidisciplinary Care Teams.  Canberra, ACT: Australian Government; 

2014 [cited 2014 April]; Available from: http://canceraustralia.gov.au/clinical-best-practice/multidisciplinary-

care/all-about-multidisciplinary-care/multidisciplinary-care-team/examples-multidisciplinary-care-teams. 

197. Cancer Australia. Benefits of Multidisciplinary Care.  Canberra, ACT: Australian Government; 2014 

[cited 2014 April]; Available from: http://canceraustralia.gov.au/clinical-best-practice/multidisciplinary-

care/all-about-multidisciplinary-care/benefits-multidisciplinary-care. 

198. Birchall M, Bailey D, King P. Effect of process standards on survival of patients with head and neck 

cancer in the south and west of England. British Journal Of Cancer. 2004;91(8):1477-81. 

199. Bjegovich-Weidman M, Haid M, Kumar S, Huibregtse C, McDonald J, Krishnan S. Establishing a 

community-based lung cancer multidisciplinary clinic as part of a large integrated health care system: aurora 

health care. Journal Of Oncology Practice / American Society Of Clinical Oncology. 2010;6(6):e27-e30. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 83  

200. Caudron A, Chaby G, Dadban A, Andrejak C, Dhaille F, Bagot M, et al. Multidisciplinary team meetings 

in Oncology: first analysis of benefits and evaluation of activity in a Dermatology unit in France. European 

Journal Of Dermatology: EJD. 2010;20(6):778-84. 

201. Chirgwin J, Craike M, Gray C, Watty K, Mileshkin L, Livingston PM. Does multidisciplinary care enhance 

the management of advanced breast cancer?: evaluation of advanced breast cancer multidisciplinary team 

meetings. Journal Of Oncology Practice / American Society Of Clinical Oncology. 2010;6(6):294-300. 

202. Conron M, Phuah S, Steinfort D, Dabscheck E, Wright G, Hart D. Analysis of multidisciplinary lung 

cancer practice. Internal Medicine Journal. 2007;37(1):18-25. 

203. Coory M, Gkolia P, Yang IA, Bowman RV, Fong KM. Systematic review of multidisciplinary teams in the 

management of lung cancer. Lung Cancer (Amsterdam, Netherlands). 2008;60(1):14-21. 

204. Devitt B, Philip J, McLachlan S-A. Team dynamics, decision making, and attitudes toward 

multidisciplinary cancer meetings: health professionals' perspectives. Journal Of Oncology Practice / American 

Society Of Clinical Oncology. 2010;6(6):e17-e20. 

205. Fleissig A, Jenkins V, Catt S, Fallowfield L. Multidisciplinary teams in cancer care: are they effective in 

the UK? The Lancet Oncology. 2006;7(11):935-43. 

206. Hammond DB. Multidisciplinary cancer care in a community hospital setting: challenges and rewards. 

Journal Of Oncology Practice / American Society Of Clinical Oncology. 2010;6(6):281-3. 

207. Hong NJL, Wright FC, Gagliardi AR, Brown P, Dobrow MJ. Multidisciplinary cancer conferences: 

exploring the attitudes of cancer care providers and administrators. Journal Of Interprofessional Care. 

2009;23(6):599-610. 

208. Houssami N, Sainsbury R. Breast cancer: multidisciplinary care and clinical outcomes. European 

Journal Of Cancer (Oxford, England: 1990). 2006;42(15):2480-91. 

209. Kesson EM, Allardice GM, George WD, Burns HJG, Morrison DS. Effects of multidisciplinary team 

working on breast cancer survival: retrospective, comparative, interventional cohort study of 13 722 women. 

BMJ (Clinical Research Ed). 2012;344:e2718-e. 

210. Lamb BW, Brown KF, Nagpal K, Vincent C, Green JSA, Sevdalis N. Quality of care management 

decisions by multidisciplinary cancer teams: a systematic review. Annals Of Surgical Oncology. 

2011;18(8):2116-25. 

211. Pawlik TM, Laheru D, Hruban RH, Coleman J, Wolfgang CL, Campbell K, et al. Evaluating the impact of 

a single-day multidisciplinary clinic on the management of pancreatic cancer. Annals Of Surgical Oncology. 

2008;15(8):2081-8. 

212. Rajasekaran AB, Silvey D, Leung B, Honeybourne D, Cayton RM, Reynolds J, et al. Effect of a 

multidisciplinary lung investigation day on a rapid access lung cancer service. Postgraduate Medical Journal. 

2006;82(968):414-6. 

213. Victorian Government Department of Human Services. Achieving best practice cancer care: a guide 

for implementing  multidisciplinary care. In: Services VGDoH, editor. Melbourne: Metropolitan Health and 

Aged Care Services Division; 2007. 

214. Sidhom MA, Poulsen MG. Multidisciplinary care in oncology: medicolegal implications of group 

decisions. The Lancet Oncology. 2006;7(11):951-4. 

215. Strusowski P. A multidisciplinary model for cancer care management. Oncology Nursing Forum. 

2006;33(4):697-700. 

216. National Cancer Action Team (NCAT). The Characteristics of an Effective Multidisciplinary Team 

(MDT). In: Service NH, editor. London: National Health Service; 2010. 

217. Vinod SK, Sidhom MA, Delaney GP. Do multidisciplinary meetings follow guideline-based care? Journal 

Of Oncology Practice / American Society Of Clinical Oncology. 2010;6(6):276-81. 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 84  

218. Wheless SA, McKinney KA, Zanation AM. A prospective study of the clinical impact of a 

multidisciplinary head and neck tumor board. Otolaryngology--Head And Neck Surgery: Official Journal Of 

American Academy Of Otolaryngology-Head And Neck Surgery. 2010;143(5):650-4. 

219. Services For Australian Rural and Remote Allied Health. Scope of Practice.  Deakin, ACT: Services For 

Australian Rural and Remote Allied Health; 2014 [cited 2014 April]; Available from: 

http://www.sarrahtraining.com.au/site/index.cfm?display=143714. 

220. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: effects of practice-based 

interventions on professional practice and healthcare outcomes. The Cochrane Database Of Systematic 

Reviews. 2009(3):CD000072. 

221. Victorian Government Department of Health. Promoting effective communication among healthcare 

professionals to improve patient safety and quality of care. . In: Health Do, editor. Melbourne: Victorian 

Government; 2010. 

222. Murphy HA, Hildebrandt, H.W., and Thomas, J.P. Effective Business Communications. 7th ed. ed. New 

York: McGraw-Hill; 1997. 

223. Fallowfield L, Jenkins V. Effective communication skills are the key to good cancer care. European 

Journal Of Cancer (Oxford, England: 1990). 1999;35(11):1592-7. 

224. Joint Commission on the Accreditation of Health Care Organizations. The Joint Commission Guide to 

Improving Staff Communication. USA: The Joint Commission; 2005. 

225. USA Department of Defense & Agency for Healthcare Research and Quality. Team Strategies & Tools 

to Enhance Performance and Patient Safety Instructor Guide. In: Defense Do, editor. Rockville: Government of 

the United States of America; 2006. 

226. evi-Q Cancer Treatments Online. Head and Neck Squamous Cell Carcinoma Locally Advanced 

Definitive Cisplatin (Three Weekly) Chemoradiation. NSW Government; 2013 [cited 2014 May]; Available from: 

https://www.eviq.org.au/Protocol/tabid/66/id/291/Default.aspx. 

227. World Health Organization (WHO). World Health Organization Global Database on Body Mass Index.  

Geneva: World Health Organization; 2006 [cited 2014 May]; Available from: 

http://apps.who.int/bmi/index.jsp?introPage=intro_3.html  

228. Kiss N, Isenring E, Gough K, Krishnasamy M. The prevalence of weight loss during 

(chemo)radiotherapy treatment for lung cancer and associated patient- and treatment-related factors. Clinical 

Nutrition (Edinburgh, Scotland). 2013. 

229. evi-Q Cancer Treatments Online. Non Small Cell Lung Cancer Cisplatin and Etoposide Chemoradiation 

Definitive. NSW Government; 2013 [cited 2014 May]; Available from: 

https://www.eviq.org.au/Protocol/tabid/66/id/379/Default.aspx. 

230. Doyle C, Kushi LH, Byers T, Courneya KS, Demark-Wahnefried W, Grant B, et al. Nutrition and physical 

activity during and after cancer treatment: an American Cancer Society guide for informed choices. CA: A 

Cancer Journal For Clinicians. 2006;56(6):323-53. 

231. Reid MA, Marsh, K.A., Zeuschner, C.L., Saunders, A.V., Baines, S.K. Meeting the nutrient reference 

values on a vegetarian diet. Medical Journal of Australia 2012;1(Suppl 2):33–40. 

232. American Dietetic Association and Dietitians of Canada. Position of the American Dietetic Association 

and Dietitians of Canada: Vegetarian diets. Journal Of The American Dietetic Association. 2003;103(6):748-65. 

233. Lawenda BD, Kelly KM, Ladas EJ, Sagar SM, Vickers A, Blumberg JB. Should supplemental antioxidant 

administration be avoided during chemotherapy and radiation therapy? Journal Of The National Cancer 

Institute. 2008;100(11):773-83. 

234. Natural Medicines Comprehensive Database. Dandelion.  Stockton, CA: Natural Medicines 

Comprehensive Database; 2014 [cited 2014 May]; Available from: 



 

The 20km Divide | Exploring nutritional inequities at Peter Mac Satellite Centres 
 85  

http://naturaldatabase.therapeuticresearch.com/nd/Search.aspx?cs=&s=ND&pt=100&id=706&fs=ND&searchi

d=47661144. 

235. Natural Medicines Comprehensive Database. Apricot Kernel.  Stockton, CA: Natural Medicines 

Comprehensive Database; 2014 [cited 2014 May]; Available from: 

http://naturaldatabase.therapeuticresearch.com/nd/Search.aspx?cs=&s=ND&pt=100&id=1190&fs=ND&searc

hid=47661144. 

236. Milazzo S, Ernst E, Lejeune S, Boehm K, Horneber M. Laetrile treatment for cancer. The Cochrane 

Database Of Systematic Reviews. 2011(11):CD005476. 

237. American Cancer Society. Juicing. American Cancer Society; 2008 [cited 2014 May]; Available from: 

http://www.cancer.org/treatment/treatmentsandsideeffects/complementaryandalternativemedicine/dietand

nutrition/juicing. 

238. Kiss NK, Krishnasamy M, Isenring EA. The effect of nutrition intervention in lung cancer patients 

undergoing chemotherapy and/or radiotherapy: a systematic review. Nutrition And Cancer. 2014;66(1):47-56. 

239. Parsons JK, Newman VA, Mohler JL, Pierce JP, Flatt S, Marshall J. Dietary modification in patients with 

prostate cancer on active surveillance: a randomized, multicentre feasibility study. BJU International. 

2008;101(10):1227-31. 

240. Walsh D, Donnelly S, Rybicki L. The symptoms of advanced cancer: relationship to age, gender, and 

performance status in 1,000 patients. Supportive Care In Cancer: Official Journal Of The Multinational 

Association Of Supportive Care In Cancer. 2000;8(3):175-9. 

241. Murray LJ, Din OS, Kumar VS, Dixon LM, Wadsley JC. Palliative radiotherapy in patients with 

esophageal carcinoma: A retrospective review. Practical Radiation Oncology. 2012;2(4):257-64. 

242. National Institute for Clinical Excellence (NICE). Guidance on Cancer Services: Improving Supportive 

and Palliative Care for Adults with Cancer. The Manual. London: National Institute for Clinical Excellence; 2004. 

243. American Cancer Society. Acute Myeloid Leukaemia: Signs and Symptoms. American Cancer Society; 

2014 [cited 2014 May]; Available from: http://www.cancer.org/cancer/leukemia-

acutemyeloidaml/detailedguide/leukemia--acute-myeloid--myelogenous--signs-symptoms  

244. Macmillan Cancer Support. Chemotherapy for acute myeloid leukaemia (AML).  London: Macmillan 

Cancer Support; 2013 [cited 2014 May]; Available from: 

http://www.macmillan.org.uk/Cancerinformation/Cancertypes/Leukaemiaacutemyeloid/TreatingAML/Chemot

herapy.aspx. 

245. evi-Q Cancer Treatments Online. Acute Myeloid Leukaemia Induction 7-3 Modified (Cytarabine and 

IDArubicin). NSW Government; 2013 [cited 2014 May]; Available from: 

https://www.eviq.org.au/Protocol/tabid/66/categoryid/434/id/350/Acute+Myeloid+Leukaemia+Induction+7-

3+Modified+(Cytarabine+and+IDArubicin).aspx. 

246. August DA, Huhmann MB. A.S.P.E.N. clinical guidelines: nutrition support therapy during adult 

anticancer treatment and in hematopoietic cell transplantation. JPEN Journal Of Parenteral And Enteral 

Nutrition. 2009;33(5):472-500.  


