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ONCOLOGY MODULE
NTR 505 /2013
MODULE INTRUCTOR:
Cheryl A. Bacon MS, RD, CSO, LDN, CNSC 
OVERVIEW:  This module will be divided into 4 sections consisting of required readings, resources and questions.  Objectives have been created for all 4 areas; you will find each set of objectives under the section headings.  In addition to the readings for the module, you will be given additional articles/readings throughout the rotation.
You will be required to complete the module and answer the questions below before the first day of your rotation.  You will also be required to review your notes from previous lectures in your Medicine I rotation, so that you will be prepared to discuss labs, tests and procedures and enteral nutrition.
SECTION I:  Medical Oncology

· Understand classification system for malignancies
· Apply principles of nutrition assessment to calculate macronutrient needs and develop nutrition care plans for the oncology patient.
· Describe nutritional consequences of chemotherapy, radiation therapy and surgery and utilize techniques used to manage these side effects.

· Review prevention guidelines for cancer

Resources:

Reference Guide to Clinical Nutrition
UpToDate

1. Explain T,N,M in the classification of tumors.  What does T2N1M0 mean?

TNM is a classification system used to stage various cancers.  In the case of TNM, staging is based on:

(T) extent of the tumor

· TX: can’t be evaluated

· T0: No evidence of primary tumor

· Tis: carcinoma in situ (abnormal cells present; not technically cancer but can become cancerous)

· T1, T2, T3, T4: size/extent of primary tumor

(N) extent of spread to the (regional) lymph nodes

· NX: can’t be evaluated

· N0: no regional lymph node involvement

· N1, N2, N3: number of regional lymph nodes involved/extent of spread

(M) presence of (distant) metastasis

· MX: can’t be evaluated
· M0: no distant metastasis

· M1: distant metastasis is present

The numbers after the letters indicate the size/extent of the primary tumor or cancer spread.  T2N1M0 indicates that the tumor is adequately large (2-5cm), has spread to one lymph node, but has no distant metastasis present.

Specific cancer stages are coded with TNM combinations.  Some cancers are not staged according to TNM classifications: blood/bone marrow [The Ann Arbor staging classification], brain/spinal cord [cell type and grade], cervix/uterus/ovary/vagina/vulva [International Federation of Gynecology and Obstetrics].

	Stage
	Definition

	Stage 0
	Carcinoma in situ

	Stage I, II, III
	Higher numbers indicated more extensive disease [larger tumor size, spread of cancer to lymph nodes]

	Stage IV
	Cancer spread to another organ


http://www.cancer.gov/cancertopics/factsheet/detection/staging
2. Briefly describe the three main methods of treating malignancies.  
a. Surgery is the primary treatment for cancer if it is medically feasible.  Patient response to cancer-related surgery is similar to a typical, elective surgery.  There is a concern for malnourishment pre-/post-op.  Nutrition goals for cancer-related surgery include minimizing weight loss and preventing nutrient deficiencies (potentially through the use of nutrition support).  Surgery is common for head and neck cancers, gastrointestinal cancers (esophageal, gastric, pancreatic, gallbladder carcinoma) and colorectal cancer.
b. Chemotherapy is used in patients with solid tumors who are at risk for systemic disease.  This type of treatment involves chemical agents/medications to interfere with the steps of the cell cycle specifically involved in DNA synthesis and tumor cell replication.  The treatment is specifically administered systemically or regionally.  According to Grant and Byron, there are three basic goals of chemotherapy:  cure, control, palliation.  Chemotherapeutic agents can be classified into three categories (cytotoxic therapies, hormonal therapies, biotherapies) and are dosed based on the patient’s body surface area and renal function.  Chemotherapy has the potential to cause many adverse events, specifically to cells with rapid turnover (bone marrow, hair follicles, oral/intestinal mucosa).  Nutrition intervention is key in this type of treatment as many patients experience nausea, vomiting, anorexia, mucositis, esophagitis, fatigue, and constipation/bloating/diarrhea.  Chemotherapy may cause leukopenia (decreased number of white blood cells) and neutropenia (decreased number of neutrophils), as it interrupts bone marrow production; anemia and thrombocytopenia may also occur in patients being treated with chemotherapy.
c. Radiation therapy is a localized form of treatment that uses ionizing radiation to destroy cells in the area being treated.  The radiation makes it impossible for all cells to grow (cancerous as well as healthy cells).  Radiation therapy is generally used for localized solid tumors, leukemia, and lymphomas.  Radiation therapy is often used in combination with surgery and chemotherapy to treat cancer.  Nutrition-related side effects from radiation therapy generally depend on the radiation site.  According to Luthringer, there are some typical cases in which radiation is used:
i. Early staged cancers to cure/control disease

ii. Before surgery to shrink tumor

iii. After surgery to prevent recurrence

iv. Treat symptoms caused by cancer metastasis

	Site of Radiation Therapy
	Acute Effects
	Late Effects (90+days post-tx)

	CNS (brain, spinal cord)
	N/V, elevated BG d/t steroid administration, fatigue, loss of appetite
	Headache, lethargy

	Head & neck areas (tongue, larynx, pharynx, oropharynx, nasopharynx, tonsils, salivary glands)
	Xerostomia, sore mouth/throat, dysphagia/odynophagia, mucositis, alterations in taste and smell, fatigue, loss of appetite
	Mucosal (atrophy, dryness, ulceration), salivary glands (xerostomia, fibrosis), osteoradionecrosis, trismus, alterations in taste and smell

	Thorax (esophagus, lung, also breasts if treatment field involves esophagus)
	Dysphagia/odynophagia, heartburn, fatigue, loss of appetite
	Esophageal (fibrosis, stenosis, necrosis), cardiac (angina on effort, pericarditis, cardiac enlargement), pulmonary (dry cough, fibrosis, pneumonitis)

	Abdomen and pelvis (GI system, reproductive organs, prostate, colon, rectum, testicles)
	N/V changes in bowel function (diarrhea, cramping, bloating, gas), changes in urinary function (increased frequency, burning sensation with urination), acute colitis/enteritis, lactose intolerance, fatigue, loss of appetite
	Diarrhea, malabsorption, maldigestion, chronic colitis/enteritis, intestinal (stricture, ulceration, obstruction, perforation, fistula), urinary (hematuria, cystitis)


Thomas S, Chp. 10: Nutritional Implications of Surgical Oncology.
Luthringer SL, Chp. 9: Nutritional Implications of Radiation Therapy.
Grant B and Byron J, Chp. 8: Nutritional Implications of Chemotherapy.
3. What acute side effects would be expected and list one diet modification that would be indicated for radiation therapy to the:

a. the head and neck area: xerostomia, sore mouth/throat, dysphagia/odynophagia, mucositis, alterations in taste and smell, fatigue, loss of appetite
a. Diet Modification: Less odorous, soft meals and snacks (ex: creamy soups, pureed/mechanical soft foods, ensure)
b. the stomach: nausea, vomiting, changes in bowel function (diarrhea, cramping, bloating, gas), changes in urinary function (increased frequency, burning sensation with urination), acute colitis/enteritis, lactose intolerance, fatigue, loss of appetite
a. Diet Modification: foods lower in fiber and lactose
c. pelvis: nausea, vomiting, changes in bowel function (diarrhea, cramping, bloating, gas), changes in urinary function (increased frequency, burning sensation with urination), acute colitis/enteritis, lactose intolerance, fatigue, loss of appetite
a. Diet Modification: foods lower in fiber and lactose
d. chest wall: dysphagia/odynophagia, heartburn, fatigue, loss of appetite
a. Diet Modification: soft/pureed foods for dysphagia
Luthringer SL, Chp. 9: Nutritional Implications of Radiation Therapy
4. What nutrition related side effects of chemotherapy often inhibit adequate nutrient intake (identify at least 2)?  Describe a nutrition intervention strategy for each of the side effects identified.

Many adverse side effects of chemotherapy may be experienced by patients including nausea, vomiting, anorexia, mucositis, esophagitis, esophagitis, fatigue, and alterations in bowel habits (constipation, bloating, or diarrhea).  According to “Nutritional Implications of Chemotherapy” by Grant and Byron, approximately 50% of all cancer patients receiving chemotherapy experience some degree of nausea and vomiting.  

1. Anorexia
a. Nutrition Intervention: small frequent meals (encourage meals with snacks/supplements, focus on patient’s favorite foods, consume calorie-packed meals), carbohydrate and protein supplements
2. Mucositis:
a. Nutrition Intervention: soft or pureed-textured diet; smooth, bland, moist foods (custard, cream soups, mashed potatoes); soft, nonirritating, cold foods (popsicles, ice cream, frozen yogurt, slushes)
Grant B and Byron J, Chp. 8: Nutritional Implications of Chemotherapy

5. What are the nutrition complications for a patient who has undergone a distal subtotal gastrectomy? 

Patients who have undergone a distal subtotal gastrectomy are at risk for Vitamin B12 and iron deficiency.  Vitamin B12 digestion and absorption is dependent on intrinsic factor, which is produced in the stomach.  Iron is also reduced from its ferric to its ferrous state in the stomach.  Dumping syndrome may also occur in these patients, so it is important to educate patients on how to prevent this.  MNT to prevent dumping syndrome includes small frequent meals, separating solids and liquids, and caution with high fiber meals.
6. Case Study

Mr. K is a 62 year old man with head and neck cancer admitted for chemotherapy.  He has been receiving 3 weeks of radiation therapy and can no longer tolerate any food by mouth.  He has a g-tube and requires tube feeding for nutrition support.  He is 74” and 81kg.  His UBW is 91kg, which he was weighing 2 months prior. What are his estimated nutritional needs?
At his current weight, Mr. K has a BMI of 23 (previously his BMI was 26).  Mr. K should be receiving 30-35kcal/kg.  Because of Mr. K’s body size and significant weight loss, I would recommend 35kcal/kg.  Since Mr. K will be receiving nutrition via his G-tube, I would calculate his needs on the higher end, knowing that he is not likely to receive all the nutrition that I prescribe.
35kcal/kg= 2835kcal/day

1.2kcal/kg= 91g protein/day

30mL/kg= 2430mL/day

What is his goal tube feeding for 24-hour continuous feedings?  Goal tube feeding for gravity/bolus tube feeds? (please provide free water flush recommendations for both).
Continuous: Nutren 2.0@ 60mL/hr with 150mL flushes every 4 hours

providing 1440mL, 2880kcal/day
Flushes: 2430-1440= 900/6= 150mL flushes Q6

Bolus: Nutren 2.0@240mL/4hrs with flushes every 4 hours
providing 1440mL, 2880kcal/day

7. According to the article by Esper, describe the metabolic alterations in protein and lipid metabolism seen in cancer cachexia.  

As a result of increased energy demand, lipid metabolism is increased in response.  The majority of weight loss seen in a patient with cancer cachexia can be attributed to the increases in lipid metabolism.  Manifestations of this occurrence include hyperlipidemia, increased lipolysis, abnormal lipoprotein metabolism, and decreased whole-body lipid stores.

In patients with cancer cachexia, protein synthesis is decreased and protein degradation is increased, leading to loss of visceral and lean body mass.  It is because of these losses that patients appear to have muscle wasting.  It is thought that muscle protein synthesis is severely impaired in cancer cachexia; contrastingly during starvation, muscle proteins are degraded in order to supply amino acids for gluconeogenesis. Over time, protein depletion contributes to a compromised immune system.
8. Explain the difference between anorexia and cachexia in cancer patients.

Anorexia, by definition is a lack of appetite, leads to decreased oral intake.  According to Esper et al, there are many reasons why anorexia may occur:

· GI tract mechanical obstruction

· Chemotherapy-related N/V

· Pain, depression, anxiety

· Alterations in taste sensation and odor perception

· Food aversion

Cachexia, on the other hand, is a progressive wasting condition that has poorly defined parameters.  Anorexia is one of the characteristics of cachexia.  It is generally characterized by early satiety, anorexia, weight loss, tissue wasting, weakness, impaired immune function, and poor physical performance.

Esper et al (2005)
9. Mr. O is a 48 year old man being treated for pancreatic cancer.  He reports a 50lb weight loss over the last 6 months and shows signs of cachexia.  He is receiving CVN for nutrition support secondary to a partial bowel obstruction caused by his tumor.  You are presently feeding 30kcal/kg and 1.5g/kg protein.  The service asks you to increase the patient’s calories and protein because they want to increase the patient’s weight.  What is your response?

According to Esper et al, patients with cachexia may not respond only to aggressive nutrition supplementation such as CVN.  Even though these estimated calculations may meet Mr. O’s needs, in theory, he may require additional intervention to respond.  Orexigenic agents have been shown to be effective in promoting weight gain when combined with hypercaloric feeding.  Currently it is thought that progestational drugs such as megestrol acetate are most effective.  Before recommending an increase in calories in protein, I recommend adding an orexigenic agent.

Esper et al. (2005)

SECTION II:  Laboratory Monitoring and Medications

· Interpret labs used to assess and monitor nutritional status by recognizing normal laboratory values and explaining deviations from normal.

· Recognize medications commonly used in oncology and their nutritional implications.
Resources:

Reference Guide to Clinical Nutrition

Lexicomp
Rush Medical Laboratories on Rush intranet

Laboratory Monitoring:

Normal lab values vary between different institutions and different resources; find Rush’s normal lab values by logging onto Rush intranet and looking in Rush Medical Laboratories.

	Ms. S’s labs today were:

	Na 142
	Ca 7.4
	Hgb 10.6

	K 3.3 

	PO4- 2.3
	Hct 31

	Cl 106

	Mg 1.5
	MCV 85

	CO2 24
	Albumin 2.1
	MCHC 27

	BUN 15
	Prealbumin 24
	WBC 12.5

	Creatinine 0.7
	
	Plt 57

	Glucose 276
	

	
	


10. Please identify all the abnormal lab values.

K: 3.3 ↓

WNL: 3.4-5.3mmol/dL

Explanation: Although this value is not remarkably low, it may be a result of decreased intake 
Glucose: 276↑


Explanation: stress d/t treatment
Calcium: 7.4↓

WNL: 8.7-10.7mg/dL


Explanation: Low calcium levels may indicate hypoparathyroidism, renal failure, malabsorption,vitamin D deficiency

· Ca(serum)= Ca(ionized) [50%] + Ca(bound) [50%, to albumin]

· Ca(corr)= Ca(serum) + 0.8x(4-Albumin)

Phos: 2.3↓

WNL: 2.5-4.6mg/dL

Explanation: Low phosphorus levels may indicate inadequate intake, vitamin D deficiency, hypercalcemia, or refeeding syndrome
Mg: 1.5↓

WNL: 1.6-2.7mg/dL

Explanation: This abnormal lab value likely indicates inadequate intake
Albumin: 2.1↓

WNL: 3.5-5.0g/dL

Explanation: Albumin is a poor indicator of nutrition status as it has a long half-life that takes time to react to changes. Also, albumin is heavily impacted by fluid status and may falsely appear low in response to hemodilution.
Hgb: 10.6↓

WNL: 12.0-16.0g/dL

Explanation: Low hemoglobin may indicate hemodilution, anemia, acute hemorrhage, and overall malnutrition
Hct: 31↓

WNL: 36-46%

Explanation: Low hematocrit may indicate anemia, hemorrhage, malnutrition or poor intake
MCHC: 27↓

WNL: 31-37g/dL

Explanation: Low MCHC indicates iron deficiency anemia, thalassemia
WBC: 12.5↑
WNL: 4.0-10.0(x103/µL)

Explanation: High levels of leukocytes indicate infection, inflammation, trauma, stress, tissue necrosis
Plt: 57↓

WNL: 150(x103/mm3)

Explanation: Low levels of platelets may indicate bone marrow failure, hemorrhage, infection, drugs, disseminated intravascular coagulation (DIC)
11. Calculate the corrected calcium.

Ca(corr)= 7.4 +0.8x(4-2.1)= 8.92mg/dL

Using the corrected calcium, Ms. S’ levels are WNL of 8.7-10.7mg/dL.

12. Using the lab values listed above, explain one reason why this patient is hyperglycemic.

The increased levels of WBC and decreased levels of platelets indicate that this patient is fighting an infection or under some sort of stress.  Occurrences such as these on the inpatient side may result in a patient that is temporarily hyperglycemic.
13. Why might the oncology patient be more prone to hyperglycemia as compared to an acutely ill patient?

An oncology patient may be more prone to hyperglycemia because they have a net effect observed from a variety of reasons: 

· Patients are generally older in age, which is a general risk for hyperglycemia

· Consistently under infection, surgical trauma, or stress

· Stress response: body releases counterregulatory hormones that increase gluconeogenesis, glycogenolysis, and insulin resistance(hyperglycemia

· High doses of steroids for cancer treatment
· Additional risk factors: pre-existing diabetes, obesity, etc.

Consequences of hyperglycemia include immunosuppression, inflammation, and increased risk of infection.  This could contribute to an additive effect that is detrimental to the immune system of a cancer patient.
Lipkin et al (2005)

14. Case Study

Ms. S requires tube feeding for nutrition support secondary to dysphagia from a tumor burden.  She is 64” and 60kg.  Her weight has been stable.  Calculate her goal continuous tube feeding.
30kcal/kg= 1800kcal/day

=1200mL Isosource 1.5/day ÷ 24 hours = 50mL/hr

Ms. S’ tube feeding goal: Isosource 1.5@ 50mL/hr over 24 hours, providing 1800kcal/day and 81g protein/day (1.35g/kg)

Ms. S has been receiving her goal tube feeding for 7 days. Assuming the labs values above are on day 7 of receiving tube feedings, based on her serum albumin and prealbumin levels, is she receiving sufficient energy and protein? 
Albumin has a half-life of 21 days, so 7 days would not properly indicate any changes in serum albumin that would be expected.  Prealbumin has a shorter half-life and Ms. S’ serum prealbumin is WNL.  Based on these two lab values, I would assume her to be getting sufficient energy and protein.
A nitrogen balance is ordered for Ms. S.  Her urine was collected for 24 hours, the Urine Urea Nitrogen (UUN) equaled 10.4 grams.  Based on the goal tube feeding you calculated, what is her 24 hour nitrogen balance?
Nitrogen Balance= [24 Hour Protein Intake (Total grams)/6.25)-(24 Hour Urinary Urea Nitrogen +4)]


 = [81/6.25] – [10.4+4]



 =12.96- 14.4= -1.44

Ms. S is currently in a negative nitrogen balance
Medications:

15. List 3 anti-emetics commonly used at Rush:

Lorazepam (Ativan)

Prochlorperazine Maleate (Compazine) - possibility of hypo/hyperglycemia


Metoclopramide (Reglan) - can cause diarrhea


Ondansetron (Zofran) - can cause dry mouth

16. For the following drugs, indicate what they are used for and list any nutritional implications they may have.
Neupogen (GCSF)- colony stimulating factor in chemotherapy-induced neutropenia or BMT; may contain sodium; side effect may include nausea
Solu-Medrol- systemic corticosteroid used as an anti-inflammatory/immunosuppressing agent and prevents graft-versus-host disease in post-allogeneic BMT patients; caution in patients with GI diseases such as diverticulitis, PUD, and UC; may cause GI upset (to minimize, take with food), patients require a diet rich in pyridoxine, Vitamin C, Vitamin D, folate, calcium, phosphorus, and protein.
Cyclosporine- immunosuppressant (calcineurin inhibitor) used in prophylaxis of organ rejection in transplants and prevention/treatment of graft-versus-host disease in allogeneic BMT patients; administer consistently in relation to meals/time of day; avoid grapefruit juice, St John’s wort, Cat’s claw, echinacea 

(Don’t administer liquid from plastic or Styrofoam cup; mix in a glass container with orange juice or milk

17. Ms. N is a 39 year old woman with head and neck cancer.  She is s/p g-tube placement secondary to tracheal-esophageal fistula.  She c/o nausea and vomiting and is on compazine prn. Her N/V persists and the service decides to check a KUB, hold the tube feeding and start CVN.  Do you agree?  Is there anything you would recommend to better control her N/V and restart her tube feeding?

I do not agree with holding the tube feeds and starting CVN.  The service should wait for the KUB results to determine if there is an obstruction before making any decisions.  It might be beneficial to change her tube feeding order (possibly the formula or the rate).  Possibly the patient is not tolerating her tube feeds well and would benefit from a lower goal rate or different formula.
SECTION III:  Stem Cell Transplantation (SCT)
· Have a basic understanding of the types of transplants and the nutritional implications of each type.
· Apply principles of nutrition assessment to calculate macronutrient needs and develop nutrition care plans for the SCT patient.
· Describe nutritional consequences of SCT and utilize techniques used to manage these side effects.

Resources:

Reference Guide to Clinical Nutrition

www.bmtinfonet.org
www.marrow.org
The Rush Cancer Institute-Bone Marrow Transplant Center

http://www.rush.edu/rumc/page-1134772403449.html
AND Nutrition Care Manual
18. What is an Autologous transplant (aka: auto SCT)?

An autologous transplant is a transplant using the patient’s own cells collected from the bloodstream.  It is the most common stem cell transplant as it is better tolerated and has lower rates of morbidity and mortality.  Autologous transplants are a treatment option for Hodgkin s lymphoma, acute myelogenous leukemia, acute lymphoblastic leukemia, chronic myelogenous leukemia, chronic lymphocytic leukemia, aplastic anemia and myeloproliferative disease.
Lipkin et al (2005)

What are the advantages and disadvantages of an autologous transplant?

The major advantage to an autologous transplant is that the patient serves as his/her own transplant donor; there is no time spent waiting for a donor or risk for incompatibility (no need for histocompatibility).  Because autologous transplants use the patient’s own cells, the procedure is relatively safe with low rate of morbidity and mortality.
Autologous transplants are limited in that they are not possible in certain diseases.  Autologous transplants may not be done in diseases in which the bone marrow is involved if patients are treated with chemotherapy or radiation therapy to spine/pelvis previously as it limits the number of stem cells that can be collected.  There is also a risk that patients undergoing autologous transplant will have healthy cells harvested with some cancer cells; in this case, the cancer cells will be infused back into the body.  This has the potential to restart the cancer process.
Lipkin et al (2005)

19. What is an Allogeneic transplant (aka: allo SCT)?

An allogeneic transplant is a transplant using cells from a family member, unrelated donor, or umbilical cord blood.  Acute lymphoblastic leukemia, acute myelogenous leukemia, chronic myelogenous leukemia, chronic lymphocytic leukemia, non-Hodgkin's lymphoma, aplastic anemia, sickle cell disease, and thalassemia.  The success of any transplant is dependent on the patient’s age and health, the type and stage of disease, and how well matched the donor is.
Lipkin et al (2005)

What are the advantages and disadvantages of an allogeneic transplant?

Allogeneic transplants are advantageous in that they allow the patient’s body to fight cancer more efficiently.  Post-allogeneic transplant patients are able withstand higher doses of chemotherapy and supply the patient with immune cells from the donor.
Allogeneic transplants, while advantageous, come with many risks.  As this type of transplant uses cells other than the patient’s, there is a high risk for rejection  Allogeneic transplants can be fully matched at all of 6 human leukocyte antigens or allowed up to 2 antigens of  mismatch; mismatched transplants carry a higher risk for rejection.  Complications may occur early on after transplant or may occur later; more serious complications include graft failure, Graft versus Host disease, risk for disease relapse (which then may be treated with a second transplant), and infection.
Lipkin et al (2005)

20. What is meant by day -4; day 0 and day +18 s/p SCT?  

Day-4 is four days prior to transplant
Day 0 is the day of the stem cell transplant

Day +18 is 18 days after transplant

21. Define neutropenia and engraftment.  What Absolute Neutrophil Count (ANC) level is indicative of each.  

Neutropenia is an abnormally low count of neutrophils.  The individual’s risk of infection rises as the WBC count falls; greatest risk occurs when ANCs are less than 500/mm3.  Neutropenia is defined as an ANC<1,700 neutrophils/mcL of blood.
Engraftment occurs when the donated cells start to grow and make new blood cells; this may occur as early as 10 days post-transplant though the average time to engraftment is 21-35 days post-transplant.  Having an ANC of 500+ for 3 days continuously indicates that engraftment has occurred.
Mayoclinic.com

22. What are neutropenic diet (or low-microbial diet) precautions?  What is the evidence to support these recommendations?

The neutropenic diet is also known as the cooked food diet that excludes raw fruits and vegetables.  It is based on the idea that neutropenic patients are at higher risk for infection; raw fruits and vegetables contain bacteria such as Escherichia coli, Pseudomonas aeruginosa that may cause sepsis and pneumonia in this immunocompromised patient population.  

Though the neutropenic diet is still common practice in many facilities today, evidence from the literature does not necessarily support this practice.  A study by Gardner and coworkers in 2008 examined the impact of cooked v. non-cooked diets on major infection and death among patients admitted to a protective environment.  No significant differences were seen between groups  in rates of infection or death; although higher rates of bacteremia was observed in the uncooked group, the organisms observed would not be the result of consuming raw fruits and vegetables.

23. What is mucositis and where does it develop?  When does it generally develop and for how long?
Mucositis is the inflammation of the oral mucosa that commonly occurs in patients receiving chemotherapy.  Mucositis often occurs 5-10 days after the initiation of chemotherapy and may last up to six weeks.  Resolution of mucositis is related to the recovery of white blood cell count; when the ANC reaches greater than 500cells/µL.
There are many MNT options for patients experiencing mucositis: suck on ice; avoid tart, acidic, salty, or spicy foods; avoid carbonate beverages; soft/pureed foods(liquid diets; chilled foods and beverages; use straw or head tilt; baking soda, water, saline rinse.  Basic MNT includes: soft/pureed textured diet with smooth, bland, moist (custard, cream soups, mashed potatoes) or soft, nonirritating, cold foods (popsicles, ice cream, frozen yogurt, slushes).
24. What nutritional barriers (identify at least 3) do you anticipate for an individual undergoing a SCT and what are some dietary intervention suggestions do you have to help alleviate some of these barriers?

In order for SCT individuals to undergo surgery, they usually have chemotherapy, radiation, therapy, or other toxic therapies prior.  Common side effects post-SCT include: taste changes, xerostomia, mucositis, nausea/vomiting, diarrhea, constipation, and anorexia.  SCT patients also are at higher risks for infection post-transplant.  Although a neutropenic diet is not necessarily warranted, patients need to be educated on food safety.
1) Mucositis: As mucositis is a common side effect of pre-SCT treatment and also post-op.  Educating the patient early on of this possibility can help management become easier.  MNT for mucositis includes: avoid tart, acidic, spicy, salty foods and carbonated beverages

2) Side effects of chronic immunosuppressant therapy: chronic use of immunosuppressants is necessary in post-SCT patients; however, precautions must be taken.  These patients are at increased risk of infection.  Side effects of medications usually resolve but may include: anorexia, nausea/vomiting.  Making the patient aware of the side effects for their medication will help the patient 

3) Food Safety: because patients are at an increased risk for infection, it is important to educate them on food safety principles, specifically washing fruits and vegetables, and not consuming raw or partially cooked meats and seafood.
Lipkin et al (2005)

Cancer.gov

25. What is GVHD?  In what organ systems does GVHD generally manifest itself?

Graft-versus-host disease is a complication that occurs after a stem cell or bone marrow transplant where the donor transplant cells (graft) attack the transplant recipient’s body (host).  GVHD only occurs in patients who have received allogeneic transplant.  GVHD may be acute (within 3 months of transplant) or chronic (after 3 months of transplant).  GVHD generally targets the skin, liver, and intestine that makes these tissues susceptible to infection.  Skin GVHD is manifested in maculopapular rash; liver GVHD is observed in jaundice and abnormal liver function tests; GI GVHD symptoms include gastroenteritis, abdominal pain, nausea, vomiting, secretory diarrhea.
Krause Chp. 37

26. Why is GVHD sometimes considered a desirable occurrence in SCT patients?

In autologous transplant patients, there is a chance that some cancerous cells may be transplanted with healthy cells.  In this case, some extent of GVHD may be beneficial if it recognizes and attacks the cancerous cells.  Allogeneic transplant patients may benefit from some level of GVHD as it may control the normal rate of growth and death of cells.  

27. What is the difference between acute vs chronic GVHD.

Acute GVHD occurs within 7-10 days posttransplant.  If GVHD does not resolve, it can develop into chronic GVHD at 3 months posttransplant.  Chronic GVHD can impact the skin, oral mucosa (ulcerations, stomatitis, xerostomia), GI tract (anorexia, reflux, diarrhea), and may lead to weight changes. 
Krause Chp. 37

28. BRIEFLY, describe the appropriate nutritional management of patients with GVHD of the gastrointestinal tract.

Symptoms of GI GVHD include cramping, diarrhea, N/V.  According to the Rush Clinical Nutrition Manual, there are four steps to treating GI GVHD:

1. If stool output is consistently high, patient should be made NPO, often with the start of CVN
2. When diarrhea decreases and N/V resolves, order an isotonic clear liquid diet 
3. Low-lactose, low-fiber, low-fat, no concentrated sweets diet without acidic, spicy foods

i. One new food added per meal/per day


ii. Discontinue CVN when patient consuming at least 75% meals

4. Resume general diet (once stools reform)
SECTION IV: Complementary and Alternative Therapy; Hospice and Palliative Care

· Differentiate between complementary and alternative therapies and understand their role in the oncology patient’s care.
· Understand the role of nutrition support in hospice and palliate care.
Resources:

http://ods.od.nih.gov
www.juiceplusmed.com
29. What is complimentary medicine?  What is alternative medicine?  List 2 examples of each and briefly explain.  

Complimentary and alternative medicine are often thought to be one and the same, as they include similar remedies.  Examples of remedies: acupuncture, hypnosis, yoga, massage therapy, herbal remedies, and naturopathic medicine.
Complimentary Medicine- using therapeutic regimens in addition to conventional treatment

i. Acupuncture- performed by inserting thin needles into the skin in order to stimulate specific points of the body.  It has been shown to relieve pain, nausea, and vomiting related to cancer therapies.  Though research supports the use of acupuncture if the patient desires, however, the exact mechanism is not known.

ii. Herbal Remedies- Various herbs have been proposed to alleviate nausea/vomiting or other symptoms related to cancer treatments.  Many anecdotal claims may be found on various websites or blogs, however, these remedies are not necessarily legitimate.
Alternative Medicine- therapeutic regimens used in replacement of conventional treatment


i. Herbal Remedies- while these anecdotal remedies may help alleviate symptoms, they have not been shown to be effective in treating cancer.

ii. Dietary Supplements- Vitamins C and E, green tea, Echinacea all have separate proposed functions in cancer care, however, they are not to replace standard care.
Some professionals consider lifestyle/behavioral therapies to be CAM such as physical activity (yoga included) and dietary modification (emphasizing fruits, vegetables, and whole grains and restricting salt, fat).

Dixon et al (2012)

30. Does sugar feed the tumor?

In a way, sugar does “feed the tumor.”  However, sugar in the form of glucose is the preferred source of energy for all cells, healthy and tumorous alike.  Just as sugar provides energy for a healthy cell, it also provides for a tumor cell.  Tumor cells multiply rapidly, so they may be more “greedy” with using glucose for energy.
Dixon et al (2012)
31. A patient is confused about soy and wants to know if she should avoid it in her diet.  What further information would you gather from the patient and what recommendations would you provide to her?

Dietary soy has not been shown to be harmful when a part of whole, soy foods.  Soy-based dietary supplements, however, may be harmful and should be avoided.  If this patient very concerned about the amount of soy she is consuming, it would be helpful to educate her on whole, unprocessed foods in order to avoid soy-based ingredients in processed foods.
Dixon et al (2012)

32. Identify the pros and cons of tube feeding a terminally ill patient.
Tube feeding a terminally ill patient brings quality of life and palliative care into question.  Tube feeding is beneficial in that it provides the patient with the nutrition that he/she needs to sustain life.  However, tube feeding may be harsh and upsetting to both the patient and family.  If the patient is terminally ill, tube feeding will not necessarily prolong life.  It may be more beneficial to the patient’s quality of life to stop tube feeding and allow for pleasure feeds during the end of life.  Cost issues also come into consideration as tube feeding may be an additional cost.  
33. What are the nutrition goals of hospice care?

The main goal of hospice care is comfort of the client.  Hospice dietitians work to provide adequate hydration and nutrition to their patients in a home health setting.  Dietitians may encourage the patient’s favorite or most comforting foods to enhance their last stage of life.  
National Resource Center on Nutrition, Physical Activity, and Aging www.nutritionandaging.fiu.edu
34.  Case Study

Mr. L is a 75 year old male with terminal lung cancer with brain metastasis. His needs for repletion are 2000 kcals/85 gms protein per day.  He needs 2 liters of his tube feeding but is unable to tolerate it due to abdominal distention, and increased congestion associated with a feeding volume over 1500 mls/day. 
Are there any suggestions you can make to alter the current tube feeding regimen?
As Mr. L is unable to tolerate a feeding volume over 1500mL/day, concentrating the formula would be beneficial.  For example, switching Mr. L from Nutren 1.0 to Nutren 2.0 would allow for the same number of calories but with only 1L instead of 2L.  If this is too concentrated for Mr. L to tolerate, IsoSource 1.5 might be an option for him as well.
Mr. L continues to deteriorate and decides to enroll in inpatient hospice care.  He is now unable to tolerate any feeding volume greater than 310mls per day.  His wife ask you if the tube feeding is giving him enough nutrition. 

How would you respond to her? (Please form your answer in a conversational response, while still being sensitive to patient’s family member).  
Mrs. L, unfortunately the tube feedings of 310mL/day are not meeting your husband’s needs.  We want to properly feed your husband, but he is not able to allow for this sort of volume.  We are doing what we can to provide for your husband’s needs and also striving to make him as comfortable as possible.  Has your husband expressed any desire for specific foods?  Is there anything that we can get for him right now?
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