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Learning Objectives

 Effect of cancer on nutrition status

 Nutrition and cancer: Hot Topics

 Physical and biochemical assessment

 Diabetes and cancer

 Actual needs and recommendations

 Vitamin/supplementation

 Special considerations



Cancer and Malnutrition 

 Cancer is associated with rapid and extensive weight loss (muscle loss 
or sarcopenia seen in 15-50%).
(Nutr. In Clin. Practice. 2017 Feb; Vol.32, No.1, 30-39)

 Malnutrition is a frequent problem in cancer patients.
 up to 45% patients admitted to hospital are found to be malnourished.

 The prevalence among cancer patients has been estimated to range between 40% and 80%. 
(Gomez Candela et. al.,J. Nutricion Hsopitalari. 2010, 25(3), 400-405)

 Est. 10-20% deaths in cancer attributed to malnutrition rather than 
malignancy

 Malnutrition associated w/: sarcopenia, cachexia, ↓ immune 
competence, ↑infections, stress, ↓ QOL, treatment toxicity and 
greater mortality. 
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Even minimal weight loss during chemo/radiotherapy (CRT) is associated with significantly reduced survival (3).Muscle loss begins slowly around age 30 years and accelerates around age of 30 years and by age 80 years, 30% of muscle mass is lost (ASPEN Nutr. In Clin. Prac. Vol. 32, No.1, Feb 2017, 30-39).



Malnutrition 
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Common issues/symptoms at presentationBrain storm what symptoms they see in clinic



Tumour Mediated Malnutrition 

Pancreatic Cancer Action Network: pancan.org, Walters et al, Lancet Gastroenterol Hospital, 2016, ESPEN Guideline, 2016
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Poor cancer outcomes are predicted by markers of systemic inflammation responseEffect neuroendocrine control of appetite, causing anorexiaMuscle wasting, increased fatigueAltered production of actue phase proteins by liver which surpress drug clearance pathways leading to increased risk of toxicity of anticancer agentsIncrease lipolysis and defective lipogenesis 





Malnutrition/Sarcopenia

 Inadequate nutritional intake is confirmed if 
pt can’t eat for a week or intake is <60% of 
requirements. ** 

Sarcopenia:

 Now confirmed, can occur concurrently w/ 
obesity. 

 Associated with ↑ incidence of chemo 
toxicity, shorter time to tumour progression, 
physical disability, poor surgical outcomes, ↓
survival

Clinical Nutrition 36 (2017) ESPEN Recommendations for Cancer, J Cachexia Sarcopenia Muscle. 2011 Mar; 2(1): 27–35. 
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CT review of lean body mass.  Help in assess degree of malnutrition, know to intervene more aggressively and quickly with nutrition therapy.  Better dosing of cancer medication…



Hot Topics

Quiz time: Who am I?
A. Acai

B. Goji

C. Blueberry

D. Spinach

E. Chia
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I am a nutrient dense food with a variety of bioactive compounds including vitamin A, C, K, and folate, minerals potassium and magnesium, and phytochemicals including carotenoids and flavonoids. My vitamin A and C act as antioxidants which help control risk of free radicals. I contain folate which is an important nutrient for cell division. I contain magnesium which helps manage inflammation and over 40% of Canadians don’t consume the recommended amount of Mg. The phytochemicals I contain have been shown to help prevent and repair dna damage, reduce inflammation and apoptosis, and even help inhibit blood vessel growth in tumors. Reference = Academy of Nutrition and Dietietics: https://dpg-storage.s3.amazonaws.com/ondpg/documents/dd683425b589d1e5/Spinach.pdf



 Marketing term with no set 
criteria or scientific basis

 Most have few studies 
associated with them and 
inconclusive results

 Can be costly compared to 
items with nutritional 
equivalence



FOLATE
Beans
Asparagus
Green leafy vegetables

IRON
Oatmeal
Tofu
Beans
Meats

VITAMIN C
Citrus fruits
Peppers
Broccoli 

VITAMIN B12
Eggs 
Milk
Meats

ZINC
Fish
Pumpkin seeds
Legumes

FLAVONOIDS
Onions
Apples
Soy Beans 

CAROTENOIDS
Squash
Sweet potato
Carrots
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Our body digests and utilizes nutrients more effectively from food.  Ideally patients eat their way to health



The Alkaline Diet can prevent 
or help treat cancer.

A. True
B. Myth
C. Unsure – more evidence needed

Presenter
Presentation Notes




Alkaline Diet

 “Cancer cells thrive in an acidic environment. Eating an alkaline diet will 
change the pH of your cells so cancer can’t survive”. 

 The Truth: Our bodies are excellent at regulating pH within a very narrow 
range, any change would be life threatening. The basis of the ash-acidic and 
ash-alkaline is not representative of their non-incinerated pH. More research 
needed to determine the consequences of a foods potential renal acid load 
(PRAL) on cancer risk/treatment.  

 “Alkaline Diet” excludes many high protein choices, not replaced, significant 
concern for cancer patients.

 Drinking alkaline water cannot change the pH of the whole body of blood.

**A diet high in fruit and vegetables is beneficial for overall health.
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Cancer cells produce some avid in their nearby space but this does not affect the pH of the body as a whole, the blood, or the urine.  The premise behind the alkaline diet is that pH of the foods we eat can make the pH of the body or blood more alkaline( less acidic), making it hard for the cancer cells to live.  However, good quality evidenced shows that pH of the blood is maintained within a very narrow range around neutral (pH 7) regardless of diet.  Urine pH can change due to dietary patterns, which is normal bodily function



Sugar Feeds Cancer!

 Belief that sugar preferentially “feeds” cancer cells or directly fuel their 
growth.

 Belief that all sugar, sweets, pop and carbohydrates like pasta, rice, grains, 
cereals contain sugar and should be avoided. 

 Patients frequently call in or report that “sugar causes cancer, so what can I 
eat”?



The Facts

 All cells prefer glucose for energy

 Even without any carbohydrate in the diet, your body will make sugar 
from other sources, including protein and fat

 Research shows sugar’s relationship to ↑ insulin levels and related growth 
factors → influence cancer cell growth and ↑ risk of other chronic 
diseases. 

 Many types of cancer cells have ++ insulin receptors, making them 
respond more than normal cells to insulin’s ability to promote growth

 Sugar and beverages add substantial calories, promote weight gain 
(adverse outcomes/risk ie.breast/prostate).
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The idea that sugar could directly fuel the growth of cancer cells can lead some people to avoid all carbohydrate-containing foods. This is counter-productive for anyone struggling to maintain their weight while dealing with side effects of cancer and treatments. More importantly, the inevitable anxiety of trying to completely avoid “all sugar” creates stress. Stress turns on the fight or flight mechanisms, increasing the production of hormones that can raise blood sugar levels and suppress immune function. Both of these things may reduce any possible benefit of eliminating sugar in the first placeNO sugar intake has not been shown to directly increase risk or progression of cancer.WHAT researchers want to know: Is there anything in particular that “feeds” cancer cells more than other cells in our body?YES sugars (incl. honey, raw sugar, bown, corn syrup, molasses) and beverages (pop, fruit beverages) add substantial calories to diet thus promoting wt gain, which can adversely affect cancer outcomes (ie. breast)



Sugar: What we recommend 

 Avoid added sugars:
 Hidden in pasta sauce, salad dressing, canned vegetables, processed foods.

 Other disguised names: fructose, lactose, sucrose, glucose, maltose.

 Simple Carbohydrates vs complex.  GI 

 Approximate Recommended Maximum Intake of Added Sugar Age, in 
teaspoons 
 Children: 8 

 Youth:10.5 

 Teenagers:13 

 Female adults:11.5 

 Male adults: 15

 1 Can of regular cola has 19tsp
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Americans eat > double in a day – approx. 22 tsp (250 cups or 130 lbs per year).



How does this impact our patients?

 Misinformation can produce anxiety, fear and unnecessary weight loss or gain 
and fatigue.

 Eliminating all sugars (simple and complex) can impair overall health in the 
form of energy for activity, healing and disease-fighting nutrients.

 Avoiding natural sugars such as fructose, lactose can take out many key food 
groups from diet, leaving little choice, taste and satisfaction.



Ketogenic Diet in Cancer Care

 Pre-clinical and early clinical evidence that ketogenic diets can influence 
cancer progression is promising. 

 Ketogenic diets are safe and tolerable but require effort to implement and 
maintain (medical & nutritional monitoring is highly recommended). 

 Risk factors: Weight loss, micronutrient malnutrition, dehydration/electrolyte 
imbalance.  

 Pt’s need ++ education & training in order to safely implement, clinician and 
dietitian’s need help to guide informed decision-making, assist patients and 
educate the medical community. 

 More clinical research is needed (and is underway). 

 Development of a clinical protocol. 



Ketogenic Diet
 Very high fat diet, low carbohydrate (CHO) and protein(PRO).  Example (~75-

90%kcal/fat, 10-15%kcal/protein, 5-10%kcal/CHO) 20-30g CHO/d  

 Body switches from burning glucose to burning fat for energy

 Carbohydrate restriction and fasting promote ketosis or the formation of 
ketone bodies; 

 beta-hydroxybutyrate (found in blood; most prevalent) 

 acetoacetate (found in urine) 

 acetone (found in the breath) 

 Ketone bodies can be used as an alternative energy source for normal cells 
but not cancer cells. 
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Latest fad diet.  How is this different from Atkins or Paleo, protein restriction and level of CHO restriction



Hyperglycemia & Cancer 

 Although the exact mechanisms are still not clear, research shows that 
hyperglycemia may contribute to enhanced; 

 cancer cell proliferation 

 apoptosis inhibition 

 metastasis 

 perineural invasion 

 chemotherapy resistance 

 reduced treatment tolerance 

 Inconsistencies in measuring and assessing hyperglycemia in cancer patients2. 

 Lack of standardized guidelines in treating hyperglycemia. 
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Ketogenic diets are low in carbohydrates and high in fat,which forces cells to rely more heavily upon mitochondrialoxidation of fatty acids for energy. Relative to normal cells,cancer cells are believed to exist under a condition of chronicmitochondrial oxidative stress that is compensated for byincreases in glucose metabolism to generate reducingequivalents



“It’s ok, I can stand to lose some weight during 
treatment!”

 Patients with increased body weight/obesity is becoming more common

 Patients often say “oh I have a few pounds to lose anyways” 

 Patients are aware of the side effects of cancer treatment, and how it 
impacts their ability to maintain their weight

 Just because this weight loss is ‘easy’ doesn’t mean its healthy or safe!



How does this impact our patients?

 There is a time and place for weight loss – during  cancer treatment isn’t 
that place

 Under stress the body preferentially breaks down muscle. Decreased 
muscle mass = Sarcopenia: decreased function, decreased energy, 
decreased ability to tolerate chemo and a longer road to recovery

 For the majority of patients: focus on weight stability 

 Weight loss may be indicated under supervision of a dietitian and 
physician (breast, prostate)

 Post treatment, focus on a healthy diet
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There is a time and place for weight loss – during  cancer treatment isn’t that placeReinforce this with patients! While weight loss may occur, it is by no means the ‘goal’ of treatment. Under stress and inflammation the body preferentially breaks down muscle. Decreased muscle mass = decreased function, decreased energy, decreased ability to tolerate chemo and a longer road to recovery. For the majority of patients focus on weight stability regardless of BMI – unless it impacts surgical plans/pt has certain diagnosesWeight loss could be indicated under supervision of a dietitian and physician to ensure adequate protein intake and maintenance of muscle mass, as well as making sure a safe amount of weight loss occursPost treatment, a healthy diet should be pursued to facilitate safe weight loss and reduce risk of  cancer recurrence – obesity is associated with cancer risk



Why Nutrition Matters 

Optimized nutritional status leads to…
• Increased life span
• Increased tolerance to treatment, prevent delays
• Decreased fatigue
• Wound healing
• Improved immunity/ fight infection
• Preserve lean body mass

• Maintain hydration status

• Maintain healthy bowel function
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Whether a patient presents with malnutrition or develops malnutrition , it has serious consequences. Getting adequate nutrition and hydration helps patients fight infections, avoid skin breakdown and helps wounds heal faster. Patients with good nutrition status also have less complications in hospital and are able to participate better in physio and rehab to recover and get home sooner. Their overall well being and quality of life is much better than patients who are eating poorly and malnourished.



Assessing Patient’s Nutrition Status:
Canadian Nutrition Screening Tool (CNST)

2 Questions, help indicate if consult to dietitian now!

Ask the patient the following questions* Yes or No 

1. Have you lost weight in the past 6 months WITHOUT TRYING to lose this weight?

*If the patient reports a weight loss but gained it back, consider it as NO weight loss.

2. Have you been eating less than usual FOR MORE THAN A WEEK?

 Two “YES” answers indicate nutrition risk†

 http://www.nutritioncareincanada.ca/sites/default/uploads/files/CNST.pdf
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Multifactoral.

http://www.nutritioncareincanada.ca/sites/default/uploads/files/CNST.pdf


Physical Assessment and Biochemistry
 Weight measures with all visits, extremely helpful
 Fat/Muscle wasting assessment (SGA)
 CBC
 Iron status (Ferritin) 
 HgbA1C 
 Glucose
 Vit D ** Only in presence of malabsorption, special req
 Lytes/Mg
 Serum protein markers
 Micronutrient panel: Vit A, E, C, B12, Folate, Selenium, zinc, copper
 Lipid Profile +/-
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Serum Protein Markers

 Lacking a reliable lab indictor to identify malnutrition

 Not specific, nor sensitive 

 Many variables affect serum protein markers 

 i.e. inflammation… cancer! Also infection, surgery, autoimmune processes, etc

 Commonly used:

 Albumin

 Prealbumin
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A single, effective laboratory indicator identifying malnutrition is lacking, although serum proteins, particularly albumin, have often been used. Many variables, including inflammation, are known to affect serum protein markers, decreasing their effectiveness. As a result, many practitioners have replaced albumin with prealbumin as the marker of choice. Although prealbumin is also affected by inflammation, it is now common practice for prealbumin levels to be checked along with a marker of inflammation, in most cases, C-reactive protein. Appealing as it may be, there is little outcome data to support this practice.NOT total protein (measure albumin and globulin)ACUTE PHASE REACTANTS ANDTHE INFLAMMATORY RESPONSEIt would be impossible to have a discussion on Alb, PAB,RBP, and transferrin without discussing the acute phaseresponse. The acute phase response is the systemicresponse that is elicited with the advent of inflammatoryprocesses including infection, trauma, surgery, cancerautoimmune processes, burn injuries, Crohn’s disease,and even psychiatric disease (11). This response occursin both acute and chronic inflammation, and is due to anincrease in cytokines (in particular, interleukin-6 whichis responsible for the production of most acute-phaseproteins); different conditions produce diverse patternsof cytokine release. Cytokine release has also beenresponsible for fever, inflammation of chronic disease,and loss of appetite or cachexia (11).Serum levels of certain proteins change during theacute-phase response; those that increase are calledpositive acute phase proteins; those that decline arecalled the negative acute-phase proteins (Tables 4 and5, respectively). By definition, an acute-phase proteinchanges by at least 25% during inflammation. Alb,PAB, transferrin, and RBP are expected to return tonormal as the inflammatory response resolves. It isclear that these negative acute-phase reactants areaffected by factors other than intake. The reasons forthis alteration in protein concentration are complex,but likely due to the need to increase synthesis ofimmune mediators during times of stress and thedecreased need for other proteins that are not essentialfor immune function. The most widely used indicatorfor the presence of inflammation is CRP because of itsability to change rapidly with changing conditions, itswide availability, and its sensitivity as a marker ofinflammation. Cytokines are not generally testedbecause of limited availability, lack of standardizationfor serum levels, and high cost. A more detailedreview of the acute-phase response can be found elsewhere.



Albumin
 Very little of albumin pool is comprised of newly 

synthesized albumin, therefore protein intake very 
little effect on total albumin pool on a daily basis.

 Often affected by redistribution between 
extravascular and intravascular space (common with 
edema from certain cancers/chemo, problems with 
heart/liver/kidney, IVF, inactivity) 

 Affected by capillary permeability, drugs, impaired 
liver function, inflammation, etc…

 May be falsely high in dehydration (decreased 
plasma volume).

 Negative acute phase reactant (levels decrease with 
acute phase response)

 Long half-life (14-20 days), therefore more a marker 
for chronic malnutrition

 Primary function is a carrier protein, maintains 
oncotic pressure (may be given via IV, although 
practice is controversial)
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Albumin - relatively large body pool size, only 5% of which is synthesized by the liver daily. The majority of the body’s Alb pool is distributed between the vascular and interstitial spaces, with more than 50% located extravascularly. Because very little of the Alb pool is comprised of newly synthesized Alb, protein intake has very little effect on the total Alb pool on a daily basis. Redistribution between the extravascular and intravascular space occurs frequently; this distribution is affected by the infusion of large amounts of fluid (as in the case of critically ill patients who require fluid resuscitation). The majority of the changes in Alb are likely due to this redistribution in response to the many factors outlined in Table 1 (5–7). Serum proteins are affected by capillary permeability, drugs, impaired liver function, and inflammation and a host of other factors (Tables 1–3). Alb levels may be falsely high in dehydration due to decreased plasma volume. It is also a negative acute phase reactant: levels decrease during the acute phase response. Alb has a relatively long half-life, approximately 14–20 days, and because of this, has been touted as a marker of chronic nutritional status. Albumin’s function is primarily as a carrier protein and helps to maintain oncotic pressure. Because of this latter role, Alb has been given to hospitalized patients to this effect, although this practice is controversial (8).Synthesis and catabolism of serum proteins are affected by multiple factors, including whether or not hypoalbuminemia is already present. Synthesis in hypoalbuminemic hemodialysis (HD) patients has been shown to be lower compared to normoalbuminemic HD patients (9). Catabolism of Alb has been shown to correlate directly with an increase in positive acute-phase reactants, ceruloplasmin and alpha-1 acid glycoprotein, but surprisingly, not by the more commonly employed CRP (10).Many studies, and recently published reviews, have established Alb as an indicator of morbidity and mortality (2,4,14). Although this is true, the assumption, until recently, has been that a change in nutritional intake would have a positive and dramatic effect on Alb concentration. However, the literature available on adults comparing intake and Alb levels has shown inconsistent results. As noted earlier, Alb is affected by factors other than nutrition intake (Table 1). Despite this, and because of its strong correlation with morbidity and mortality, Alb has been studied extensively to determine whether it is an effective nutrition marker. In order for Alb to be an effective nutrition marker, it should not only be sensitive to changes in nutrition intake, but should not be altered by other factors. Additionally, this change should happen over a short period of time (not 3 weeks), and finally, an increase in protein and calorie intake should cause an increase in Alb, that is, unless calorie intake is insufficient, then protein would be degraded for energy. Therefore, increasing nutrition intake should consistently cause a rise in Alb, and conversely, decreasing intake should consistently cause a fall in Alb. Studies in healthy volunteers involving restriction of energy and protein intake have not shown consistent decreases in serum protein levels (15,16). Furthermore, extreme cases of starvation have not precipitated a decrease in Alb and PAB levels. In a fascinating case study of a medical student missing in the Himalayan mountains in the early 1990’s, over 40 days of starvation did not cause a decrease in Alb, even after rehydration (17). Anorexia nervosa patients, in whom malnutrition is clear, overt, and indisputable, have normal levels of serum proteins. Alb and PAB in the setting of anorexia nervosa were normal and similar to controls and did not differ after nutritional intervention (18,19). In a study involving patients with known anorexia and bulimia, only four of 37 patients had low albumin levels (20). It is clear from this data that decreased intake does not necessarily result in a decrease in Alb and PAB levels.Interventional StudiesIf Alb is an indicator of nutritional intake, it would logicallyfollow that increasing calories and protein intakewould cause a rise in the setting of hypoalbuminemia.A number of interventional studies have looked at theeffect of different calorie and/or protein amounts onAlb, transferrin, RBP, or PAB levels. Unfortunately,the populations studied, route (in a few studies, PO vsenteral (EN) vs parenteral nutrition (PN) showed differencesin alb and PAB levels) type of feeding, as wellas the protein and calorie level of nutrition used werewidely variable. In addition, the majority of the studiesdid not account for the acute phase response to theinflammation or stressed patient.The interventional studies that involved anincreasing intake (both caloric and/or protein) and itseffects on serum protein status have had varied results(21–30). Patients with emphysema were studied fortwo weeks on oral diets that were above their basalmetabolic rates (25). Of Alb, total protein, transferrin,and total lymphocyte count, only transferrin had significantlyincreased. In another study, patients whoreceived PN were less likely to have depleted PAB andAlb levels (30); however, the actual protein and calorieintakes were unknown in the PN group; in addition,the results were not stratified into severely malnourishedversus normal malnourished patients.Observational StudiesSeveral observational studies have been conducted toascertain the role of serum proteins as markers ofnutrition (31–41). Alb increased in 3 of the studies(31,35,38), but did not change in 4 (33,36,37,39). PABincreased in 5 studies (36–39,41), with no change in 1study (40). Transferrin levels increased in 2 studies(34,37), with no significant change in 5 studies (31,33,39–41). In one of the studies, Alb and transferrin actuallydecreased (32). In a study of 48 critically illpatients receiving hypocaloric nutrition support in a



Prealbumin
 Like albumin, is a visceral protein

 Affected by many of same factors as 
albumin 

 Negative acute phase reactant – assess 
with c-reactive protein 

 Advantage: Shorter half-life (2-3 days), 
therefore changes more rapidly with 
acute changes in nutrient intake

 Elevated in AKI 

 Unaffected by hydration status
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PAB, also known as transthyretin or transthyretinbound prealbumin, like Alb, is a visceral protein and anegative acute phase reactant. Visceral proteins are a small part of the total body protein pool and include serum proteins, erythrocytes, granulocytes, lymphocytes, and other solid tissue organs (6). Consequently, it is also affected by many of the same factors that affect Alb. PAB’s advantage over Alb is its shorterhalf-life (2–3 days), and the belief that it is expected to change more rapidly with changes in nutrient intake. Its body pool size is significantly smaller than Alb’s, atabout 0.01 g/kg body weight. It acts as a transport protein for thyroxine and as a carrier for retinol binding protein (RBP). PAB may be elevated in acute renal failure as it is degraded by the kidney (5, 6).The most widely used indicatorfor the presence of inflammation is CRP because of itsability to change rapidly with changing conditions, itswide availability, and its sensitivity as a marker ofinflammation. Cytokines are not generally testedbecause of limited availability, lack of standardizationfor serum levels, and high cost. C-REACTIVE PROTEINCRP is a positive acute-phase reactant whose levelsare elevated with both acute and chronic inflammation(Table 4). It has a short half-life of 19 hours (44).Approximately one-third of Americans have minimallyelevated CRP levels at baseline (45). Low gradeinflammatory processes, dietary and behavioral factors,as well as cardiovascular and non-cardiovascularmedical conditions, just to name a few, are associatedwith an increase in CRP levels (see reference 45 for acomplete list). However, in certain conditions that areassociated with severe inflammation, CRP does notincrease. These conditions include, but are not limitedto, ulcerative colitis, systemic lupus erythematosusand leukemia (44).**See article for more studies on correlation of CRP to alb and prealb



Other markers

 Transferrin (half-life: 8-10 days)

 Influenced by iron status (deficiency increases transferrin)

 Retinol Binding Protein (RBP) (half-life: 12 hours)

 Elevated in renal failure

 Dependent on normal Vit A and Zn

 Nitrogen balance

 Gold standard but also inconsistent, mainly for inpatients (with foley)

 Nitrogen intake minus nitrogen loss from the body

 Need 24 hour urine urea and total protein intake

 Affected by kidney dysfunction and diuretics
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Transferrin (half-life: 8–10 days; <0.1 g/kg body weight) and RBP (half-life: 12 hours; 0.002 g/kg body weight) have also been identified as markers of nutrition status. However, because transferrin is involved with iron transport, its levels are influenced by iron status. Iron deficiency can cause increased transferrin levels due to increased iron absorption and is oftenused as an indirect method of determining total iron binding capacity. The majority of RBP presents as retinol-circulating complex that includes PAB, retinol, and RBP. It is catabolized in the kidneys and is elevated with renal failure. RBP is dependent on normal levels of Vitamin A and zinc, as low levels of these nutrients inhibit mobilization of RBP in the liver (5,6).NITROGEN BALANCENitrogen balance has long been accepted as the “goldstandard” for assessment of adequate protein intake.Correlations between nitrogen balance and serum proteinshave also been inconsistent (21,24). Nitrogen balancecorrelated better with PAB as compared to RBP,transferrin, and Alb in one study (33), while in another,transferrin correlated better with nitrogen balance thanPAB (34).The historical gold standard for assessing protein intake is nitrogen balance. It is calculated as nitrogen intake minus nitrogen loss from the body and is useful for evaluating protein metabolism because nitrogen is an essential part of protein building blocks– amino acids. A negative nitrogen balance means there is more loss than intake, which can be used as a marker for assessing malnutrition [36]. Nitrogen balance can be studied by measuring the concentration of urea in the urine. Another technique is to calculate the urinary creatinine/height index. Values of 60–80% and 40% indicate mild and severe protein malnutrition, respectively. However, the drawback with this technique is that the collection of 24-hour urine creatinine is cumbersome [37].TAKE HOME: Not a proper screening tool or assessment. Need physical (also hand grip strength!), diet hx, weight hx (labs just a complement to the big picture)  SGA!



Diabetes and Cancer

 Increased risk as other treatment can effect BBGM control; PET, anti-emetics 
(dexamethasone), chemotherapy, weight loss, stress…

 DM occurs commonly in pancreatic cancer pts, ~50% are at diagnosis

 Recent onset of DM without family history or high body wt is a warning sign

 Type 3c DM, pancreatogenic diabetes, originates from pancreatic dx. lends to 
more “brittle diabetes”

Gilliland, TM et. All: Feb 2017, Practical Gastroenterology: March 2016, Flory, J. et. all: June 2016



Diabetes and Cancer

 Patients with active cancer, the focus of hyperglycemia management shifts from 
preventing long-term complications toward avoiding acute and sub-acute 
outcomes, such as dehydration from polyuria, infection, catabolic weight loss, 
hyperosmolar non-ketotic states (HNK), and diabetic ketoacidosis

 Studies found correlation between hyperglycemia and increase toxicities with 
systemic cancer treatments

Gilliland, TM et. All: Feb 2017, Practical Gastroenterology: March 2016, Flory, J. et. all: June 2016
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I feel the area of diabetes and oncology care could really benefit from much closer collaboration.  Knowing how much poor glycemic control can impact patient’s cancer related prognosis it is essential to work hand in hand managing both.  



Nutritional Requirements:
What We (dietitians) Recommend!

 Assess REE/caloric needs.  Start 25-30kcal/kg/d
 Decreased in >65y, Non-metastatic Breast/Prostate, brain as not high needs (21-

25kcal/kg/d)

 Increased with large tumour burden, esophageal, head and neck, lung, pancreatic, 
metastatic malignancies.  (35-45kcal/kg/d)

 Pt are placed on high protein diet: 1.2-2g protein/kg of body weight/day.  
Normal person 0.8-1g/kg/d.

 We do no restrict fat, we encourage healthy fat consumption.  Fat is calorie 
dense, helpful with poor appetite. 9kcal/g fat vs 4kcal/g CHO. Also does not 
raise blood sugars 

 We absolutely recommend management of diabetes pre,during and post-
treatment, balanced CHO intake, low glycemic index if possible

 We often suggest: Multivitamin, Vit D3, Fish oil, Iron or B12 (correction of 
anemia)
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Unless significant tumour burden, wound, surgery, infections, pt does not have increased caloric needs.As noted on other slides some malignancies initially will not require increase needs, especially breast, who often experience weight gain during treatment, or prostate.  Oncologist will support very slow, safe weight loss management (1-2lbs/week) in those cases.  If disease is metastatic or advanced, then hypercatabolic and will need more.Esophageal, head and neck, lung, pancreatic  



Nutrients to Highlight 
 Multivitamin, If pt malnourished, poor intake, suggested, age appropriate 1/d 

 Vit D3: Plays role in immune system, evidence showing increased apoptosis, decrease 
ability of tumour to form blood vessels, preserved & increased lean body mass, improved 
sarcopenia

 RCT 2017 showing high dose of vitamin D supplementation significantly improved 
progression-free survival (PFS) by about 2 months compared to a low dose. (Colorectal CA)

 31% reduced relative risk for disease progression in the high-dose group (unadjusted hazard ratio, 
0.69; P = .04)

 The disease control rate in the high-dose group was 96% vs 84% in the low-dose group (P = .05)

 The high dose did not increase toxicity. There was also significantly less serious (grade 3 and 4) 
diarrhea in the high-dose group (12% vs 1%; P = .02).

https://www.cancer.gov/about-cancer/causes-prevention/risk/diet/vitamin-d-fact-sheet, https://www.medscape.com/viewarticle/881250#vp_2
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Patients in the high-dose group received a loading dose of 8000 IU/day of vitamin D3 orally for 2 weeks followed by 4000 IU/day. Those in the low-dose group received a standard vitamin D3 dose of 400 IU/day

https://www.cancer.gov/about-cancer/causes-prevention/risk/diet/vitamin-d-fact-sheet


Nutrients to Highlight 

Omega 3 Fatty Acid: DHA/EPA 
 Source long-chain Omega 3 fatty acid suggestive to improve appetite, oral intake, lean body 

mass, body weight in pt with advanced cancer

 Promising evidence improved tumour response when taken during treatment

 Trend towards improved one-year survival

 2g Fish oil/d 

J.Arends et al./Clinical Nutrition 36(2017) 1187-1196



Special Considerations:

 Pancreatic cancer → Pancreatic Enzymes Insufficiency (PEI) requiring 
Pancreatic Enzyme Therapy (PET), Pt will malabsorb all macronutrients and 
fat soluble vitamins. Signs: bloating, foul gas, steatorrhea, diarrhea, pain 
w/ingestion, unexplained weight loss, hypoglycemia…

 PET: Use enterically coated orally: Contain pancrealipase – amylase, lipase and 
protease (Cotazyme ECS, Creon). Start low and titrate.  

 Have been found to be useful post gastrectomy.  Improve steatorrhea secondary to 
fast transit time.  

 Discourage extreme supplementation or dietary changes.  

 High dose Vit C found to be detrimental for cancer pts, causing cancer cell to be 
protected as well as healthy cells

 Evidence does not support removing meat and becoming vegan/vegetarian.  
Dietary restriction in choices could prove more dangerous  

 Consult Dietitian and rely on their expertise to navigate dietary changes 



Resources for Patients

 Canadian Cancer Society: https://www.cancer.ca/

http://www.cancer.ca/en/support-and-services/resources/publications/?region=on

 National Cancer Institute: https://www.cancer.gov/

 American Cancer Society: https://www.cancer.org/

 Gastric Cancer: https://www.nostomachforcancer.org/

 Pancreatic Cancer: https://www.pancan.org/

 American Institute for Cancer Research: http://www.aicr.org/

 Breast Cancer: http://www.breastcancer.org/

 Lymphoma: https://www.lymphoma.ca/

 Prostate Cancer: http://www.prostatecancer.ca/

https://www.cancer.ca/
http://www.cancer.ca/en/support-and-services/resources/publications/?region=on
https://www.cancer.org/
https://www.nostomachforcancer.org/
https://www.pancan.org/
http://www.aicr.org/
http://www.breastcancer.org/
https://www.lymphoma.ca/
http://www.prostatecancer.ca/


Questions
Jessica.Kasnik@ahs.ca, (780)577-8050
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