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Allison Krall is a clinical dietitian at The Ohio State University Wexner
Medical Center and an educational program consultant for the Abbott
Nutrition Health Institute in Columbus, OH, USA.

Allison has worked in the field of nutrition support for more than 20
years. She has experience in inpatient, outpatient, and home nutrition
support. Her areas of interest include oncology, critical care, malnutrition
screening and diagnosis, and clinical nutrition education. She worked as
the lead dietitian/clinical coordinator and clinical instructor at the Ohio
State University prior to joining the ANHI team in 2021. Allison recently
completed her Master of Science in Health and Rehabilitation Sciences
with an emphasis on education.

Additionally, Allison is actively involved in the Ohio Society for Parenteral
and Enteral Nutrition (OSPEN), where she served as the 2017 president.
She also serves on the membership committee of the American Society of
Parenteral and Enteral Nutrition (ASPEN).

S ANHI _—

2

Allison Krall, MS, RD, LD, CNSC is an educational program development consultant for the
Abbott Nutrition Health Institute

+ The content of this program has met the continuing education criteria of being
evidence-based, fair and balanced, and non-promotional

This educational event is supported by Abbott Nutrition Health Institute, Abbott Nutrition

The enteral products and devices shown in this video are strictly for educational purposes;
the intention is not to promote any specific brand or type of equipment
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Learning Objectives

Define enteral tube feeding and discuss various indications and
contraindications for use

Recognize types of enteral access devices

Review classifications for enteral formulas

Differentiate between enteral feeding methods
(bolus, intermittent, cyclic, and continuous)

1/17/2022

What Is Enteral Nutrition?

* Enteral nutrition (EN) refers to any method of feeding that uses
the gastrointestinal (Gl) tract to deliver nutrition
~ Itcaninclude a normal oral diet, the use of liquid supplements, or the
delivery of nutrients through the Gl tract using a tube, catheter or
stoma (aka tube feeding)
— For the purpose of this program, we will be discussing enteral tube
feeding (ETF)

« ETFis the preferred method of nutritional support when the
Gl tract is functional and the patient is unable or unwilling to
consume an adequate oral diet

E

s

Indications for Use

ETF is generally recommended for patients with a functioning Gl tract who present with
inadequate oral intake for 7-14 days, or for whom inadequate oral intake is expected to continue
over 7-14 days

General of ial EN

« Fractures of the head or neck or neurologic disorders preventing oral feeding

Coma or depressed mental state

Need for prolonged assisted ventilation

Medical or surgical illnesses (e.g., burns) where metabolic requirements are extremely high

Swallowing dysfunction or disorders

Patients with malnutrition or at high nutritional risk due to poor intake or unintentional weight loss

Enteral feedings are safely tolerated by most patients
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Many Types of Patients Rely on Enteral Tube Feeding
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Knowledge Check

A A 68-year-old female who had a stroke with resultant severe dysphagia

|
B. A 50-year-old male with head and neck cancer who is unable to |
consume adequate calories and protein while receiving radiation therapy |

|

C. A 22-year-old female with cystic fibrosis who is unable to meet high
caloric demand on a PO diet alone

D. None of the above |
E. All of the above

PREEe b n L | ) Abbott

Knowledge Check

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

S ANHI —_—
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Knowledge Check

A A 68-year-old female who had a stroke with resultant severe dysphagia

|
B. A 50-year-old male with head and neck cancer who is unable to |
consume adequate calories and protein while receiving radiation therapy |

|

C. A 22-year-old female with cystic fibrosis who is unable to meet high
caloric demand on a PO diet alone

D. None of the above |
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Contraindications

lining of the abdominal cavity)

Gl perforation

Gl bleeding

lleus

Mechanical bowel obstruction

Bowel ischemia

Severe short bowel syndrome (<100 cm)

Severe hemodynamic instability

Intractable vomiting or diarrhea not responsive
to medical treatment

« Peritonitis (inflammation and infection of the peritoneal

[ Nelms M, et al. Nutrition ¢ ed. Boston, MA Ce

Note: Bowel sounds are no longer considered necessary
to begin using the gutin ICU patients, nor is passage of
flatus or stool

016:414 ] Abbott
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Potential Complications

Aspiration

Tube malpositioning or dislodgment

+ Refeeding syndrome

Insertion site infection

Fluid imbalance

Tube clogging

* Gastrointestinal intolerance

Skin issues (e.g., hypergranulation tissue)

Sinusitis (for nasal tubes)

Image: Feeding Tub fect

~ More likely with intact protein products and/or viscous products
~ Most clogs can be prevented by routine flushing of the feeding tube

2 ANHI
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Positioning During Enteral Tube Feeding

should be placed in an upright position

of aspiration (unless contraindicated)

e e

* Aspiration refers to solids (food) or liquids entering the trachea and lungs

+ Lying flat during feeding increases the risk of aspiration; therefore, when clinically possible, the patient

« If the patient is unable to sit up for a bolus feed or is receiving continuous feeding, the head of the bed
should be elevated 30-45 degrees during feeding and for at least 30 minutes after the feed to reduce the risk

1=
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Enteral Access Devices: Tube Sizing

+ Feeding tubes are available in a range of sizes

* Feeding tube diameter is measured in “French size” (Fr)
- 1Fr=033mm

~ Tubes 5-12 Fr are considered small bore
~ Tubes >12 Fr are considered large bore

+ Large bore tubes allow for more rapid administration
of ETF and are less likely to clog

Key point: The smaller the tube, the more comfortable
for the patient, but more likely to clog

S ANHI - wweterc. me 31d . iver Spring, MO:
A MBI for Parenteral and Enteral Nutrition; 2017:251-262. ] Abbott
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Enteral Access Devices

Nasogastric tube (NG)

* “Naso” = nose, “gastric” = stomach

+ Easily placed at bedside, confirmed with x-ray pas—

+ “Sump” type tube can be used for feeding, medications,
and gastric decompression

— Larger bore/Fr size L y

~ Sump tubes are generally stiff, less flexible, will not collapse when pulled
back on

Specific feeding tubes are designed for longer term (up to 2 weeks)
— Thinner, more flexible

~ Smaller Fr size -~

e andl S
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Enteral Access Devices

Orogastric tube (OG)

* “Oro” = mouth, “gastric” = stomach

r’

«+ Same tube as a nasogastric tube, just originates in
the mouth

+ Most always used in a ventilator-dependent patient;
0OG is taped to the endotracheal tube

Naso/Orogastric Feeding Tube

Bedside Placement

* Nasogastric or nasoenteric tube placement can be performed by a
properly trained healthcare professional

Tube length is first measured using the nose - earlobe > xiphoid
process technique; make sure to note the distance before inserting
the tube

Patient should be sitting up in bed with neck slightly flexed

+ Alubricated tube is passed through the patient’s nares to oropharynx

« Once in the oropharynx, the passage to the stomach can be facilitated by
asking the patient to swallow or take a sip of water (if safe for patient) as
the tube is inserted

Once in the stomach (if gastric placement desired) clinician may
auscultate air, aspirate gastric contents, and check pH as a suggestion
that the tube is in the correct place; tube placement should be
confirmed by x-ray

g% AN!_'_!,! ] Abbott
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Enteral Access Devices

ic tubes: juodenal (ND) or jejunal (NJ)

More difficult to place

smaller bore/Fr Size

Check x-ray confirmation for tube placement and/or use
enteral access system

Require continuous feeding method

Appropriate for:
~ Patient who is intolerant of gastric feeding
~ Patient at risk of aspiration
- Severe reflux

— Critical care patients

fa

LiuY, et al. Eur Clin Nutr. 2021,75(9):1337-1345.

] Abbott
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Use of Enteral Access Syst

* Provides real-time information on location of feeding tube tip
* Gives immediate confirmation of tube placement

* May eliminate need for x-ray confirmation of tube placement

5 ANHI
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Enteral Access Devices

Weighted feeding tubes Tubes with a stylet

* Generally used for nasoenteric tubes placed into
the small bowel

Easily visualized on x-ray

SeANH
W Al LiuY, etal. Eur J Clin Nutr. 2021;75(9):1337-1348.

+ Feeding tube tip is weighted to facilitate passage + Thin wire inside of the tube which provides more rigidity
at the time of placement and may assist with passage

Once desired tube placement is confirmed, wire is removed

] Abbott
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Knowledge Check

If a patient is intolerant to gastric feeding, an appropriate intervention is to |
place a post-pyloric nasoenteric feeding tube.

Knowledge Check

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation
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Knowledge Check

E True ¢

If a patient is intolerant to gastric feeding, an appropriate intervention is to |
place a post-pyloric nasoenteric feeding tube.

Answer:

Visit anhi.org 9
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Enteral Access Devices

P ic g y tube (PEG),
gastrostomy tube (G-tube)

k AsDOMNAL

Large bore (minimum 12 Fr)/less clogging

Faster bolus feeds

* Placed endoscopically (PEG); surgically placed (G-tube)

Held in place by internal bumper (PEG)* or balloon (G-tube) stowscn
— PEG/G-tube easily replaceable

Ease of administering medications

* Used for long-term access
— More invasive than oral or nasal route

— Risk of peristomal site infection

“Variations o internal etention devices exist for PEG tubes

i1 et BMCGastroeters 2018181101, =) Abbott

Enteral Access Devices: PEG and G-Tube

] Abbott

Enteral Access Devices

P ic jeji tube (PEJ),
jejunostomy tube (J-tube)

* Same indications as NJ tube

Placed endoscopically (PEJ); surgically placed (J-tube)

If rubber catheter-type tubes are used, issues with clogging,
dislodgement are common

— lack internal or external retaining device

* Require pump for continuous feeds

Mueller cM. d ed. i
S AN forporemersland nteral Nutriion; 017.255.262
B 1l ancer Center. Your PEG

. ] Abbott
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Enteral Access Devices

jej tube (NG/)), g jej tube (G/))

+ Used for patients who require gastric decompression while
being fed into the small bowel

Gastric decompression removes stomach contents to
alleviate nausea and vomiting

Necessary for patients with gastric immobility
(gastroparesis), bowel obstruction, or blockage from
stomach into intestine (gastric outlet obstruction)

[ =] Abbott

Low-Profile G-Tubes

“Low profile”: sits flush with the skin

More discreet

Lighter in weight

Less restrictive on mobility

Less likely to catch on clothing and dislodge

Requires extension tubing for feeding ﬂ-

Requires an established tract prior to placement f ¥

<= ANHI
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Enteral Devices: ENFit Safety

ENFit background
* Review by Simmons et al, from 1972-2010 found 116
reported cases of EN misconnection’

~ Death occurred in 18% of patients, frequent causes
of death were sepsis and embolus related to feeding

* ENFit created in effort to prevent tubing misconnections

* Misconnections defined as inadvertent connections
between enteral systems and non-enteral systems ENFit® (GEDSA, USA)
(IV lines, hemodialysis catheters, medical tubing)?

=% ANHI 1 simmons o,exal. ot i roce 2011:26(31285293
Y MEISRE 2 Guenter , etal Nur Gl Proct. 2005,24(31325-334 ] Abbott
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AL .
si=sANH T Feeding Methods

Enteral Feeding Delivery Regimens

S ANHI —_—
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Enteral Delivery Methods: Continuous

Continuous feeding

+ Delivers a specified rate of feeding over 24 hours !
— Ex:___formula @ 80mL/hr #
* Necessary for post-pyloric enteral access

+ Preferred method for feeding patients who are:

~ Critically ill and/or mechanically ventilated
(can be rate-based or volume-based)

~ Intolerant to bolus or gravity feeding
~ Atrisk for refeeding syndrome

HI conessysm a In:Roandeli ¥, Bankhead , Bolta J, Compher CW,
LSS e ik utton et and T Foing A . Plagas, ;W Sounrs 205 45- 347, =) Abbott
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Enteral Delivery Methods: Cyclic

Cyclic feeding

+ Feeding is delivered via pump over a prolonged time period
~ Generally nocturnal x 8-16 hrs
- Ex:__formula @ 100 mLx 12 hr

* May be used to transition patients from continuous feeding
to a shorter time frame

Beneficial for patients with frequent EN interruptions,
tests/procedures, therapies

Can use a gastric or post-pyloric tube

3 A

imara. ot inract 2018336175075, =) Abbott
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Enteral Delivery Methods: Intermittent

Intermittent bolus feeding via gravity bag

+ EN formula is added to gravity bag

* Rate of administration is controlled by roller clamp

Written as:

240 mL formula given over 30-45 min

via gravity drip 5x/day

« Benefits
~ Higher volume bolus feedings
~ Patients with weakness, tremors, and/or inability to hold syringe
~ Intermittent caregiver availability

t
'
|
i
d
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Enteral Delivery Methods: Bolus

Bolus feeding

+ Provides a set amount of feeding over a short time frame

+ Generally, uses a syringe and relies on gravity to let
formula flow

~ Example: 240 mL every 4 hours 5 times daily over 10 minutes .

Written as:

formula 240 mLq 4 hrx 5

* Benefits

- Requires lttle equipment

~ Mimics regular eating patterns -

- Convenient for patients on-the-go

S ANH

] Abbott
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Bolus Feeding Prescription

« Need to consider availability of open vs closed system

« Closed system - any amount can be prescribed
— Generally, increments of 5 mL for adult population
* Open system
~ Generally used in home care population
— Keep prescription simple: increments of whole or half containers

0 60-mLincrements as on the syringe

1/17/2022

Enteral Delivery Methods Comparison

Feeding Method Advantages Disadvantages

+ Physiologic ~ time unattached
from feedin

* Possible for larger
volume feedings

Requires gravity bags
Intermittent

to hang bags

Allows for small amounts of
nutrition to be delivered

Requires IV pole or device

Continuous W e s icien + Patient attached to pump
once pump set
e
= ANHI
N MR (chimaru S. Nutr Clin Pract. 2018;33(6):790-795.

Patient Population

Medically stable.
Normal gastric function
Extremely rare cases could be
used if pump s unattainable

Critical care
Slow initiation necessary
Compromised GI function
Small bowel feeding.

] Abbott

Open vs Closed Systems

feeding tube

Administration set is then connected to
o ~ Little manipulation
patient’s feeding tube

~ Increased handling of formula

~ Increased risk of contamination * Hang time 24-48 hours

* Hang time
~ 8-12 hours for ready to feed

~ 4 hours for reconstituted powders

Open system Closed system

* Ready-to-feed liquids or reconstituted ~ * Sealed and packaged in rigid
powders are transferred from containers or bags
bottle/can/brick pack to a refillable + Spike set is attached to the
administration set container, then the patient’s

~ Less risk for contamination

7 ANHI wesercn

&
N MSTUERIT and Enteral Nutrition; 2017:419-451.
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Open vs Closed Systems

System Advantages

dvantages

o Sl EnEiTs Once open, ready-to-feed formula needs to be

Lightweight used within 8-12 hrs

Open R - Reconstituted formula needs to be used within 4 hrs
Multiple containers needed per day

ety s Possible increased risk of contamination

Longer hang time (24-48 hrs)

Larger containers

Closed + No manipulation required once spiked "
+ Less risk of contamination RUTIHL S LS Port
2% ANHI wetercm 30d et Sver Sping mers
Y BT and el tons 2017418451 o " =) Abbott
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Various recommendations on water flushes to prevent
dehydration and to maintain tube patency

If medications are given via tube, a minimum
of 15 mL of water should be given pre- and post-
medication administration

* Fluid needs basic calculation: Delivery Mode | Amoun Frequency
— 1mL/Kcal provided
P Bolus AL Before and after
- 2535 ml/kg each feeding
* For home EN patients, attempt to keep flushes in 30- Continuous 20-100 mL Every 4-8 hours

or 60-mL increments for ease of administration

- Soulita et al. JPEN Parenter Entral Nutr. 2017,411)15-103
= AINH I Wucllerci. e aseen aduie Mutrion support Core urriulum, 3xct . iver oring, MD: America Socey for Paenteral and
T T entersl Nutton; 2017:116:17. Abbott
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Knowledge Check

Which feeding method requires little equipment, is more
physiologic, and can mimic regular cating patterns?

A. Bolus

B. Intermittent |

C. Cyclic

D. Continuous

Visit anhi.org 15
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Knowledge Check

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

] Abbott
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ing method requi ittle equipment, i

nd can mimic regular eating patterns

A. Bolus

B. Intermittent

C. Cyclic

D. Continuous

v
E
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Tube Feeding
Formulas

U
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Enteral Formula Classifications

q * Non-hydrolyzed, intact protein, carbohydrate, and fat; may or
Standard/polymerlc may not contain fiber

Blenderized + Whole foods, a mix of whole foods and enteral formula, or a
commercial blenderized formula

Diseasesspecific * Created for specific disease states or metabolic conditions (e.g.,
P pulmonary disease, hepatic disease, renal disease, diabetes)

Elemental and « Partially or completely hydrolyzed protein and altered fats for

semi-elemental enhanced absorption
' rown B, et al. Nutr Clin Pract ;30(1):72-85.
S0 ANHI  twcerr . e sspew s tion St siver
TN MR Nutrition; 2017419451, ] Abbott
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Enteral Formulas: Standard

Standard/polymeric

+ Non-hydrolyzed, intact protein, carbohydrate and fat

+ May or may not contain fiber

+ Appropriate for majority of patients

Carboxyl . . N
group .

. Protei
Side Chain o Aming | Intact Protein
group

¥

5 ANHI
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Enteral Formulas: Blenderized

* Blenderized whole foods or a mix of whole foods and enteral formula

- Potential benefits of a blenderized tube feeding (BTF) diet include:

~ Improved Gl symptoms (decreased gagging/retching, vomiting)
~ Increased dietary diversity and choice

~ May promote oral intake (if applicable)

~ Increased physical/emotional connection with caregivers

* Potential risks:

— Increased risk for contamination

~ Increased burden of preparation
~ Increased RON monitoring

~ Nutritional inadequacy (commonly inadequate in sodium and calcium)

* Commercial blends exist that can be a sole source of nutrition or that can be
used as a base with blenderized whole foods to prevent nutrient deficiency

Walia , et al. Academy of Nutriton and Ditetcs. 2017 117(1):11-16
s ANH] Yot Tomd Gsmnt 1061001
£ Hurt RT, et al. Nutr Clin Pract. 2015;30(6):824-9.
Y SIS Manink, Gardner . Nutr Cin Pract. 2017,32(6):712-721 =) Abbott
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Enteral Formulas: Disease-Specific

Low protein, phosphorus, and sodium to spare

e ey Gl ezEEs el el e clearance burden on kidneys before dialysis begins

Slowly absorbed carbohydrates and fats to minimize
post-feeding blood glucose rises

Glucose intolerance/diabetes

P e =] Abbott
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Enteral Formulas: Elemental and semi-elemental

Partially or completely hydrolyzed proteins

Altered fats for enhanced absorption in the form of medium-chain triglycerides

May improve digestion and absorption in specific populations, such as those with impaired
Gl function or Gl intolerance

:
o

W Intact Protein
FvANH SPE

Enteral Formulas: Modulars

+ Additive or supplementation to enhance the nutrient content of
a formula or diet
~ Most commonly in the form of protein .

~ May contain whole protein, free amino acids, fiber, vitamins and
minerals, and/or glucose polymers

~ May be in the form of powders, liquids or gels
« Best practice is to try to meet needs via EN formula alone
~ Increased work for nursing staff

~ Increased handling/manipulation of formula

~ Modulars need to be given with water flush, so modulars may
increase amount of water flushes

* May become necessary/more cost effective for home EN patients

Muellr . The 3 ed.Sver
Notrtion; 2017:419-351,
Cotelons Vi Mt Cln P, 200625485 504 ] Avbott
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Knowledge Check

A. Standard
B. Blenderized
C. Disease-spec
a( - AN.H_! D. Elemental or semi-elemental

] Abbott
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Knowledge Check

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

S ANHI —_—
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Knowledge Check

B. Blenderized

C. Disease-specific

A AN.H_! D. Elemental or semi-clemental

57
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Case Study

Mr. Singh is a 60-year-old male who recently underwent a subtotal gastrectomy for gastric cancer.

Now POD #5
SINGH 60
5'8" 171#/77.6kg 149#/67.7kg
- C e
1544#/70kg 227 3
oo o

Eating about 50-75% of meals
~Tries o 5ip on oral supplements throughout the day
~Consuming sbout 1 supplement/day

Notrhion-Focused Piicl Exar:

- Moderste 3t oss in ticeps
-Noedema

8- Body massindex
& 18 - deal body weight

2 ANHI  wsr- wainutiton screening oot
FN MRS pOD- post operative day ) Abbott.
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Case Study

Hospital nutrition history:

POD #1 NPO

POD #2 Clear liquids, taking sips

POD #3-5 Soft diet, patient taking only bites of trays,
complains of early satiety; cannot tolerate oral supplements;
they now have a “metallic taste”

POD #2
Clear

liquids Soft diet

Team consults: “calorie counts and nutrition recommendations”

What would you do?
: T‘ .‘5.:.,___?,,! ] Abbott
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Assessment of Malnutrition

Does Mr. Singh have malnutrition?

YES!
Malnutrition diagnosis: Severe malnutrition in the context
of chronic illness as evidenced by po intake <75% x 3

months, weight loss of 12.8% x 3 months, moderate muscle
wasting and moderate fat wasting

Enteral tube feeding consideration: Is Mr. Singh appropriate
for enteral tube feeding?

YES!

1/17/2022
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Enteral Assessment

Step 1:What | (Step2:What | [  Step 3: What
type of feeding enteral delivery type of enteral
tube should be method is most formula is most

placed? ) appropriate? | appropriate?

62

Enteral Assessment: Step 1

Step 1: What type of feeding tube
should be placed?

Visit anhi.org
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Enteral Assessment: Step 1

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

&
Ay b ] Abbott

Enteral Assessment: Step 2

Step 2: What enteral delivery

method is most appropriate?

] Abbott
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Enteral Assessment: Step 2

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

7 {-’ i = Abbott.
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Enteral Assessment: Step 3

( \

Step 3: What type of enteral formula

is most appropriate?

b Fnlnl =) Abbott

Enteral Assessment: Step 3

STOP THE PRESENTATION

If self-study, consider your answer to the question in the

previous KNOWLEDGE CHECK

If a facilitated presentation, discuss with the group the

options posed in the previous KNOWLEDGE CHECK

When done, RESUME the presentation

b lnl) =] Abbott
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Summary

- ETFis a life-saving modality used by many different patients
for both short- and long-term use

Various types of enteral access devices are available for use
depending on the needs of the patient

+ Feeding delivery methods may be more complex with
feeding pumps or relatively simple with bolus-syringe feeds

* Most patients can tolerate standard/polymeric formulas;
however, disease-specific, blenderized and elemental
formulas are available

% ANHI
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