Parenteral Nutrition

COURSE: CHAPTER 4
BOOK: CHAPTER 21




Introduction

**» Enteral nutrition support is preferred over parenteral nutrition partly to avoid the expense and
complications associated with intravenous therapy and partly to preserve healthy Gl function.

** However, if intestinal function is inadequate, the ability to meet nutrient needs intravenously
is a lifesaving option for critically ill persons.
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Indications for Parenteral Nutrition

Generally, indicated for patients who are:

» Unable to use the Gl tract

» AND malnourished or likely to become so



Indications for Parenteral Nutrition

1. Intestinal obstruction or fistulas

___Intestinal
obstruction

A fistula (Latin word for
pipe): Abnormal
connection between 2
epithelialized surfaces
(usually involves the gut
and another organ)




Indications for Parenteral Nutrition

2. Paralytic lleus
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(colon)
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Indications for Parenteral Nutrition

3. Short bowel syndrome

A substantial portion of the small intestines has been removed

Short Bowel Syndrome or Short Gut Syndrome
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Indications for Parenteral Nutrition

4. Intractable vomiting or diarrhea

Unstoppable and/or difficult to control




Indications for Parenteral Nutrition

5. Bone marrow transplants

Recipient Healthy donor @ @@ Recipient
ﬁlnticancar ® @ @ III
ru
s ’ @ |

_ Healthy bone
- marrow cells
‘ _:F{adlatmn Injactsd
Y\ Healthy bone
| marrow cells
+ removed

Bone Marrow Transplant Using Cells from a Donar



Indications for BMT

Malnutrition is a negative prognostic factor for outcome after BMT. Higher transplant-related
mortality has also been observed in underweight patients (BMI < 20) who undergo BMT.

The presence of infection and the drugs used for treatment during the peri-transplant period can
result in the development of mouth sores, nausea, vomiting and diarrhea. A common indication for
PN use in BMT recipients is the occurrence of severe mucositis of the Gl tract. It can affect up to 75%
of BMT recipients and combined with other gastrointestinal toxicities such as GVHD, and severe
nausea and vomiting, it can significantly affect food intake and absorption resulting in dehydration

and malnutrition.

The routine use of PN in BMT recipients, either as a supportive care or adjunctive therapy, minimizes
the nutritional consequences of transplantation. Despite overall favoring of enteral nutrition over PN,
the presence of nausea, vomiting, and Gl mucositis, make enteral nutrition support poorly tolerated
by BMT patients. That coupled with the increased risk of bleeding associated with enteral tube

placement in some patients.

Parenteral Nutrition Utilization in Bone Marrow Transplant Recipients Wilson S* , Kohli-Seth R, Aldeguer Y, Pek M, Dharshan A, Oropello J, Manasia A, Bassily-Marcus A and
Benjamin £



Indications for Parenteral Nutrition

6. Severe malnutrition & intolerance to enteral nutrition

Note: PN is not advised to be used for fewer than 7 days in previously well-nourished patients



Choosing an access site




Choosing an access site
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Peripheral Parenteral Nutrition (PPN)
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**» Administering nutrition using the peripheral veins located in the arms
and legs

***Peripheral veins can be damaged by overly concentrated solutions

N

A/

o (inflammation of the vein) may result: redness, swelling, and
tenderness at the infusion site. \




Peripheral Parenteral Nutrition (PPN)

**The osmolarity of parenteral solutions used for PPN is generally kept below 900 milliosmoles
per liter

*** This limits the amounts of energy and protein the solution can provide.

** PPN is used most often in patients who require short-term nutrition support (about 7 to 10
days) and who do not have high nutrient needs or fluid restrictions.

**The use of PPN is not possible if the peripheral veins are too weak to tolerate the procedure. In
many cases, clinicians must rotate venous access sites to avoid damaging veins



Total Parenteral Nutrition (TPN)

**» Uses the larger, central veins. Also called Central Parenteral Nutrition

* Blood volume is greater = rapidly dilutes parenteral solutions = nutrient concentrations do
not need to be limited

**Can reliably meet a person’s complete nutrient requirements - TPN

*» Patients with very high nutrient needs or fluid restrictions are able to receive the nutrient-
dense solutions they require.

**» Preferred for patients who require long-term parenteral nutrition.



Parenteral Solutions

***Parenteral solutions provide the combinations of
amino acids, carbohydrate, lipids, vitamins, and
minerals that are best suited to meet patients’
requirements.

“*Because the nutrients are provided intravenously,
they must be given in forms that are safe to inject
directly into the bloodstream.




Amino Acids

** Ranges from 3.5-20%

*** The more concentrated solutions (8.5 percent and higher) are most often used for preparing
parenteral solutions

*** Provides 4 kcal per gram Yy

" Plenamine™
. | 15%Amino Acids Injection

‘ %mﬁ [ 1000mL 1
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Use

+*Contains all essential AA and combinations of non-essential AA

*»* Disease-specific solutions are available

B
‘-‘ % PR



Carbohydrate

** Glucose is the main source of energy

p

** Provided as dextrose monohydrate (one glucose molecule + one water

S
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molecule) Y
DS \
¢ Provides 3.4 kcal per gram SR

+** Available in concentrations from 2.5 — 70 %. Concentrations > 10% use
only for TPN

**» Expressed as D5, D5W, D5/NS




Lipids

**» Supply energy and essential fatty acids (20-30% total daily calories)

** Contain: Triglycerides from soybean oil and safflower oil, Phospholipids as emulsifying agents,
Glycerol

< Available in : A
10% solution = 1.1 kcal/ml
20% solution = 2 kcal/ml
30% solution = 2.9 or 3 kcal/ml

** Glucose-intolerant patients: this reduces energy needs from dextrose and reduces
risk of hyperglycemia

Hjpu|
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** Hypertriglyceridemia: Lipid infusions may be restricted



Calculating Macronutrients & Energy

Suppose a patient is receiving 1.25 liters (1250 milliliters) of a parenteral solution that contains 5
percent amino acids and 30 percent dextrose, supplemented with 250 milliliters of a 20 percent

lipid emulsion daily. How many grams of protein and carbohydrate is the person receiving, and
what is the total energy intake for the day?

Amino acids: 250 kcal
Carbohydrate: 1275 kcal
Lipids: 500 kcal

Total: 2025 kcal



Nonprotein Kcalorie-to-Nitrogen Ratio

The nonprotein kcalorie-to-nitrogen ratio of the diet is sometimes used to determine whether a
patient is receiving adequate nitrogen to maintain muscle tissue. A ratio between 150:1 and 200:1 is

often adequate for stable patients, whereas ratios of 100:1 and below may be necessary for patients
who are critically ill.

Nonprotein kcalories:

1275 kcal (dextrose) + 500 kcal (lipids) = 1775 kcal
Nitrogen content:

62.5 g amino acids x 16% nitrogen =62.5gx0.16=10g
Nonprotein kcalorie-to-nitrogen ratio:

1775/10=178:1



Practice Question

1. Calculate the energy content of 1 liter of a solution that provides 140 grams of dextrose

monohydrate, 45 grams of amino acids, and 90 milliliters of 20 percent lipid emulsion.
2. Calculate the nonprotein kcalorie-to-nitrogen ratio in the solution.

3. If Jerry’s energy requirement is 2100 kcalories per day, how many liters of solution will he

need each day?



Fluids

¢ Calculate fluid needs for patient (use averages for different age groups), and adjust according

to hydration assessment. Typical prescriptions provide 1.5-3 L/day.

*** Subtract volume of TPN solution provided in a day from the fluid requirement. The difference

is the volume of sterile water that should be added to the TPN solution.



http://www.csun.edu/

Electrolytes

**Electrolytes added include: sodium, potassium, chloride, calcium, magnesium, and phosphate.
(Differ from DRI values)

*** Electrolyte imbalances may be lethal

** Content is expressed as mEq, which equals MW/Number of charge.
Example: 1 mEq Calcium =40/2 =20 mg
Na =

Parenteral solutions are neutral
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Daily Electrolyte Requirements During
Total Parenteral Nutrition - Adults

Electrolyte Standard Intake / Day

Calcium 10-15 mEq

Magnesium 8-20 mEq

Phosphate 20-40 mmol

Sodium 1-2 mEqg/kg + replacement
Potassium 1-2 mEq/kg

Krause’s Food & The Nutrition Care Proceszs



Vitamins and Minerals

*» Commercial multivitamin and trace mineral preparations are added to parenteral solutions to
meet micronutrient needs.

** A preparation without vitamin K is available for patients using warfarin therapy
*** The trace minerals typically added include zinc, copper, chromium, selenium, and manganese.

** Iron is excluded because it alters the stability of other ingredients and is injected separately



Adult Parenteral Multivitamins

A 1 mg

D 5 mcg
E 10 mg
Bl 6 mg
B2 3.6 mg
B3 40 mg
B5 15 mg
B6 6 mg
B12 5 mcg
C 200 mg
Biotin 60 mcg
Folic Acid 600 mcg

K 150 mcg

Krause’s Food & The Nutrition Care Process



Daily Trace Element Supplementation for
Adult Parenteral Formulation

Chromium 10-15 mcg
Copper 0.3-0.5 mg
Manganese 60-100 mcg
Zinc 2.5-5mg
Selenium 20-60 mcg

Krause’s Food & The Nutrition Care Process



Osmolarity

PPN limited to 900 mOsm/L

TPN can be as dense as necessary

** The components of a solution that contribute most to its osmolarity are amino acids, dextrose,
and electrolytes.

*»» Because lipids contribute little to osmolarity, lipid emulsions are used to increase the energy
provided in PPN solutions.



Osmolarity Calculations

For a quick estimate of the Osmolarity (mOsm/L) of a 1-liter parenteral solution, follow these steps:
1. Multiply the grams of amino acids in the solution by 10.
2. Multiply the grams of dextrose in the solution by 5.
3. Multiply the grams of lipid by 0.71. For a 30% fat emulsion, multiply the grams of lipid by 0.67.
4. Multiply the sum of electrolyte milliequivalents (mEq) by 1.

Add the four values to determine the approximate osmolarity.



Osmolarity Calculations

Example:
A liter of a TPN solution has the composition shown. Determine
the approximate osmolarity of the solution.

Amino acids: 40 ¢ Sodium: 40 mEq Calcium: 5 mEqg
Dextrose: 250 g Potassium: 35 mEq  Magnesium: 8 mEq
Lipids:? 40 g Chloride: 77 mEg Phosphate: 21 mEqg



Nutrient Needs

** Protein needs are calculated based on nutrition assessment data related to disease, injury, or
clinical nutrition status, ranging between 15-20% of total energy intake

*¢ Lipids provide 20-30% of daily energy needs. This should result in approx. 1 g fat/ 1 kg BW/day.
Administration should not exceed 2 g fat/ kg BW/ day. Serum fatty acid levels may be similar to
the pattern of FA in the emulsion.

*** The rest of the balance comes from carbohydrates. Maximum administration rates should not
exceed 5-6 mg/kg/min.

Krause’s Food & The Nutrition Care Proceszs



Safety Concerns

Similar to tube feedings in that careful attention to solution preparation and handling can
minimize complications.

To prevent bacterial contamination and maintain stability:
Compounded in the pharmacy under aseptic conditions
Shielded from light

Refrigerated

> w nNpoe

Prior to infusion, the solutions are removed from the refrigerator and allowed to reach room
temperature.

5. During feedings, the solution and catheter need to be checked frequently for signs of
contamination.

6. Safety at home:


https://www.youtube.com/watch?v=EIdUL_uRe04

Parenteral Formulations

Total Nutrient :
. 2-1n-1
Admixture Solution
(TNA)




Parenteral Nutrition Administration

Continuous Cyclic
Parenteral Parenteral
Nutrition Nutrition




Parenteral Nutrition Administration

Approaches
Slow rate (ex: 40 Full volume =2 ull volume & full
ml/hr) =2 advance nutrient

: strength
increase gradually conc.




Parenteral
Nutrition Order
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Multidisciplinary team

The physiclan
Diagnoses medical problems
Performs medical procedures
Coordinates and prescribes therapy
Oiirects and supervises team
Approves guidelines and protocols
Consults with other physicians

EoF b o 8

The nurss

* ASSSsSSes nursing needs
* Perormns direct patient care
* Explains meadical procedures amd

treatment plans

Instnucts patients regarding medical
care

Acts as a liaison betwean team and
nursing staff

Coordinabes discharge plans

Adl team membears

Rewview current research
Analyze new products
Dewvelop guidelines
Prowvide in-service training
mMonitor patients

Cormmect problaems
Educate patients

¥ F F F F Y F

The dietitiamn

Assesses nuirition status

Cetermines patients” nutrient needs
Recommends appropriate diet therapy
Reevaluates patients regularhy
Instructs patients about their diets
Acts as a liaison betwean the team
and the dietary deparimment

EOF ¥ & & 4

= BEwvaluate the outcome of the care

provided and cost savings

Fromote the appropriate use of

nuirition support

* Improve communications among
tearm members and between the
team and other health care
professionals

The pharmacist

Hecommends appropriate drug
therapy

Identifies drug-drug and diet-drug
interactions

Identifies drug-related
complications

Educates patients about their
medications
Acts as a liailson between the team
and tha p



https://www.youtube.com/watch?v=oEBlTe-nfuo

Metabolic Complications

** Hyperglycemia

= Most common in glucose intolerant patients, receiving excessive energy or dextrose,

undergoing severe metabolic stress, or receiving corticosteroid medications.

= Management: Provide insulin along parenteral solutions, Avoid overfeeding, Avoid overly rapid

infusion rates, or Restrict the amount of dextrose in the solution

= Limit to 5 mg/ kg BW/ min. (Blood glucose levels should not exceed 200 mg/dl)



Metabolic Complications

** Hypoglycemia

= QOccurs when: feeding is interrupted/discontinued OR excessive insulin is given
" Feedings may be tapered off over several hours before discontinuation

= |nfuse 10% dextrose solution when feeding is interrupted/stopped



Metabolic Complications

**» Hypertriglyceridemia

= May result from dextrose overfeeding or overly rapid infusions of lipid emulsion.

= |f blood triglycerides levels exceed 400 mg/dl, feedings should be stopped




Metabolic Complications

**» Refeeding Syndrome (RFS)

= A condition that sometimes develops when a severely malnourished person is aggressively fed;
characterized by electrolyte and fluid imbalances and hyperglycemia. Usually develops within 2 weeks

= Symptoms: edema, cardiac arrhythmias, muscle weakness, confusion.

= Dextrose infusion = raise circulating insulin levels 2 promote anabolic processes = Quickly removes
potassium, phosphate, and magnesium from blood = electrolyte imbalances - fluid retention and life-
threatening changes in organ systems = Possibly heart failure and respiratory failure

= Start parenteral nutrition slowly and monitor electrolyte & glucose levels.



Refeeding Syndrome

*¢* Normal physiology:

Food in abundance = carbohydrates provide most of energy requirements

Glucose enters the circulation = blood sugar levels rise = Stimulates insulin release = Promotes
glucose uptake and storage (When exceeded, lipogensis occurs), inhibits the breakdown of fats,
increases cellular uptake of potassium = Blood glucose levels fall & insulin secretion reduced.

+¢» Starvation:

Glucose levels begin to fall within 24 to 72 hours = Glucagon release & reduction in insulin secretion

- Glycogenolysis (glycogen stores rarely last more than 72 hours), gluconeogenesis, & fatty acid
oxidation which generates ketone bodies = Loss of body fat and protein and an accompanying
depletion of potassium, phosphate, and magnesium.

Homeostatic mechanisms maintain serum concentrations of the ions at the expense of intracellular
stores.



Refeeding Syndrome

+* Refeeding:

Reintroduction of nutrition = Rapid increase in insulin & decline in both gluconeogeneis and
anaerobic metabolisms = Insulin stimulates the movement of extracellular potassium,
phosphate, and magnesium to the intracellular compartment. Also, the reactivation of
carbohydrate-dependent metabolic pathways increases demand for thiamine (a cofactor for
cellular enzymatic reactions) = Deficiencies of phosphate, magnesium, potassium, and
thiamine occur to varying degrees and have different effects in different patients.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945646/pdf/GRP2011-410971.pdf

Electrolyte imbalance

1. Hypophosphataemia (normal range 0.8—1.45 mmol/I)

Heart failure, arrhythmia, hypotension, delirium, coma, seizures, insulin resistance,
death.

2. Hypokalemia (hormal range 3.5-5.1 mmol/I)

Hypotension, ventricular arrhythmias, cardiac arrest, bradycardia or tachycardia,
hypoventilation, respiratory failure, fatigue, muscle twitching, diarrhea, nausea,
vomiting, anorexia, paralytic ileus, constipation.

3. Hypomaghesaemia (normal range 0.77-1.33 mmol/I)

Atrial or ventricular arrhythmias, hypoventilation, respiratory failure, weakness, muscle
cramps, hallucinations, depression, abdominal pain, diarrhea, vomiting, constipation.

4. Hyponatremia (normal range 136—145 mmol/|)

Heart failure, arrhythmia, respiratory failure, renal failure, muscle cramps, fatigue.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945646/pdf/GRP2011-410971.pdf

Who's at risk for RFS?

Hunger strikes

1. Anorexia nervosa 10. Malabsorption diseases

2. Radiation therapy 11. Inflammatory bowel diseases

3. Major stressors without food for >7 days ~ 12. Post bariatric surgery

4. Oncology patients 13. Chronic pancreatitis

5. Postoperative patients 14. Elderly, poor social circumstance

6. Severe malnutrition 15. Acquired Immunodeficiency Syndrome
7. Pathological weight loss 16. Diabetes Mellitus

8.

9.

Stroke (Neurological problems)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945546/pdf/GRPZ211-41037 L. pdi


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945646/pdf/GRP2011-410971.pdf

Refeeding Regime

TapLE 4: Refeeding regime for patients at risk of RFS [5, 29].

Day Calorie intake (All feeding routes) Supplements
10 keal/kg/day Prophylactic supplement
For extreme cases PO,*: 0.5-0.8 mmol/kg/day
(BMI < 14 kg/m* or no food >15 days) K': 1-3 mmol/kg/day
Day 1 5 keal/kg/day Mg™*: 0.3-0.4 mmmol/kg/day
Carbohydrate: 50-60% Na": <1 mmol/kg/day (restricted)
Fat: 30—40% IV fluids-Restricted, maintain “zero” balance
Protein: 15-20% IV Thiamine + vitamin B complex 30 minutes prior to feeding
Increase by 5 kecal/kg/day Check all biochemistry and correct any abnormality
Day 24 If low or no tolerance stop or keep Thiamine + vitamin B complex orally or IV till day 3
minimal feeding regime Monitoring as required (Table 3)

Check electrolytes, renal and liver functions and minerals

Day 5-7 2030 kcal/kg/day Fluid: maintain zero balance
Consider iron supplement from day 7

Day 8-10 30 keal/kg/day or increase to full requirement Monitor as required (Table 3)

If RFS is suspected based on clinical and biochemical assessment or the patient develops intolerance to artihcial nutritional support, the energetic intake

should be reduced or stopped.
Feeding rate should be increased to meet full requirements for fluid, electrolytes, vitamins, and minerals if the patient is clinically and biochemically stable.

www.ncbi.nlm.nih.gov/pmc/articles/PMC294554¢/0df/GRPZ2011-41037 1. paf


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945646/pdf/GRP2011-410971.pdf

Metabolic Complications

“* Abnormal liver function

Fatty liver may occur, the cause is unclear. This is usually corrected after infusions are discontinued.

Monitor liver enzymes weekly. Abnormal values are seen within weeks.

Patients at risk: preexisting Gl/liver disorders, malnutrition, severe infection

Avoid giving excess energy, dextrose, or lipids.

= Various critical illnesses and disease treatments can also cause liver complications, so parenteral

nutrition cannot be assumed to be the underlying cause



Metabolic Complications

+¢» Gallbladder disease

= Usually develops when Gl is not used for long periods (> 4 weeks)
= Thickened bile may build up in gallbladder = formation of gallbladder stones

= Management: Initiate enteral feedings, patients may be given medications to stimulate gallbladder

contraction, or gallbladder may be removed surgically



Metabolic Complications

s Metabolic Bone Disease

= Prolonger parenteral nutrition is associated with reduced bone mineralization and lower bone density
= Cause: related to altered intakes or metabolism of calcium, phosphorus, magnesium, and vitamin D.

= Management: dietary adjustment, nutrient supplementation, medications, and physical activity.



Monitoring Parenteral Nutrition

Before starting:

1. Perform a nutrition assessment.
2.  Record height and weight.

3. Check laboratory values, including the complete blood count, blood glucose levels, blood
triglycerides, plasma proteins, serum bilirubin, liver enzyme levels, blood urea nitrogen, serum
greattl)nme, a)nd serum electrolytes (sodium, potassium, chloride, calcium, magnesium, phosphate,

icarbonate).

4. Check the parenteral solution label to ensure that solution components are correct and the
expiration date is appropriate.

5. Visually inspect the solution to detect possible defects or visible changes in quality.

6.  Confirm catheter placement by X-ray.



Monitoring Parenteral Nutrition

every 4 to 8 hr:
1. Check vital signs, including body temperature.

2. Inspect the catheter site for signs of inflammation or infection (frequency depends on

patient condition).
3. Check the pump infusion rate and appearance of parenteral solution and tubing.

4. Check blood glucose levels (once stabilized, check daily).



Monitoring Parenteral Nutrition

Daily:

Replace the parenteral solution and tubing.
Monitor weight changes.

1.
2.
3. Record fluid intake and output.
4,

Check blood glucose levels, blood urea nitrogen, serum creatinine, and serum electrolytes
until stabilized.

Several times weekly (or as needed):
1. Reassess nutrition status.

2. Check laboratory values to monitor blood chemistry.



Discontinuing parenteral nutrition

**» The patient must have adequate Gl function before parenteral infusions can be tapered off

and enteral feedings begun.

** Challenges: patient’s appetite

**» Possibly switch to nocturnal cyclic feedings before beginning oral intakes.

*** During the transition to oral feedings, a combination of feeding methods is often necessary.

A more gradual transition may be necessary for pediatric patients, patients who are older or

debilitated, and patients who were without oral intakes for more than 2 weeks



Discontinuing parenteral nutrition

*» Clear liquids are generally the first foods offered

*» Later feedings include beverages and solid foods that are unlikely to cause discomfort (low-fat
lactose-free diet)

*** Notice Gl symptoms. If present limit size or frequency until intestines adapt.

**When 60-75% of needs are met, parenteral infusions may be stopped.



Nutrition Support at Home




PN at Home

What to consider?

= Long-term therapy requires access to the larger, central veins that are appropriate for TPN.

= Most people prefer cyclic infusions over continuous infusions and transition to cyclic infusions before

discharge from the hospital.
= Sufficient battery backup is necessary in case electric service is interrupted.

= Portable pumps are useful for individuals who prefer to infuse during the day or have active

lifestyles.

= Parenteral solutions need to be sterile, aseptically prepared, and properly stored



Quality-of-Life Issues

Challenges: Users and their families may struggle with the lifestyle adjustments required, High

costs, time consuming and inconvenience, explaining one’s medical needs may be embarrassing,

possible disturbed sleep in nocturnal feedings, inability to consume meals with family and

friends

Support groups or counseling resources can help patients cope with the demands of treatment.

The Oley Foundation (oley.org) is an excellent source.



Case study (page 675)

Jerry Huang, a 27-year-old man with an inflammatory intestinal
disease, underwent a surgical procedure in which a substantial
portion of his small intestine was removed. He had received TPN
prior to surgery and continued to receive it afterwards. After 10
days, tube feeding was begun and initially delivered very small

feedings.




Case study (page 675)

1. List some reasons why the nutrition support team initially chose TPN as a means of nutrition
support for this patient. How would you explain the need for parenteral nutrition to Jerry?

2. Describe the components of a typical TPN solution. Calculate the energy content of 1 liter of a
solution that provides 140 grams of dextrose monohydrate, 45 grams of amino acids, and 90 milliliters
of 20 percent lipid emulsion. Then calculate the nonprotein kcalorie-to-nitrogen ratio in the solution.

If Jerry’s energy requirement is 2100 kcalories per day, how many liters of solution will he need each
day?

3. Why is it important that Jerry begin enteral feedings as soon as possible? Assuming that Jerry
eventually tolerates a tube feeding, in what ways can the health care team help Jerry make the
transition from parenteral nutrition to tube feedings? Consider some of the physiological problems
that Jerry might face when he begins eating an oral diet.

4. If Jerry is unable to meet his nutrient needs orally, he may need to continue tube feeding or TPN at
home. As you read through the section on nutrition support at home, consider the factors that would
make Jerry a good candidate for a home nutrition support program. Consider both the benefits of a
proposed program and the problems he could encounter.
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