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Assessment Tools and Equations

Supplementary Materials Packet pg. 3-17
Assessment of Body Weight

IDEAL BODY WEIGHT

For use with adult patients >18yo

Hamwi Method for Ideal Body Weight (IBW)*

o

o

Ideal Body Weight Range (IBW range)?*=> Add/subtract 10% of IBW

Female equation: 5 feet (60”) 100#, every inch over add 5#

Male equation: 5 feet (60”) 106#, every inch over add 6#

Percent Ideal Body Weight (% IBW) > %IBW= Actual Weight x 100

IBW

Adjustments to IBW for Spinal Cord Injury?

Quadriplegia

Reduction of 10-15%

Paraplegia

Reduction of 5-10%

Analysis of IBW:

Greater than 120% of IBW: Obese
110%-120% of IBW: Overweight
90%-109% of IBW: Adequate

80%-89% of IBW:

Underweight

70%-79% of IBW:

Moderately underweight

Less than 70% of IBW:

Severely underweight
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ADJUSTED IDEAL BODY WEIGHT (AIBW)

Using the AIBW for estimation of energy, protein, and fluid needs for obese individuals has been
used in the past. This practice is considered controversial since there is insufficient evidence to
support use of adjusted weights in the clinical setting®.

H
2
>
u

Hamwi, 1964)

Charney & Malone, 2016) (Lefton, 2016)

Lefton, 2016)
Lefton, 2016)
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USUAL BODY WEIGHT

Usual Body Weight (UBW) - UBW = Actual Weight x 100
UBwW

Assessment of Weight Change—> % Weight Change = UBW - CBW x 100
UBW

Analysis of UBW:

o Changes of 10% or less of no major concern unless bring person above or below IBW
o Changes of 10% or more need to be addressed—> is weight gain or loss desired or
planned
o See Malnutrition section for guidelines/assessment criteria
BODY MASS INDEX

Body Mass Index (BMI)

English Wt in Ibs/(Ht in in?) x 703

Metric Wt in kg/(Ht in m?)

BMI Classification for Adults (>20yo)®

<18.5kg/m? Underweight
18.5-24.9kg/m? | Normal

25-29.9kg/m? Overweight (Pre-Obesity)
30- 34.9kg/m? Class 1 Obesity

35- 39.9kg/m? Class 2 Obesity

> 40kg/m? Class 3 Extreme Obesity

> (World Health Organization, 2017) (Obesity Health Initiative Task Force, 1998)



Amputations
If an amputation has occurred, adjustments should be made to the IBW,
BMI, and other measures to account for the missing body part(s). The

image and table below provide a summary of reference measures to use in

these calculations®:
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Estimating Nutrient Needs for Adults

BASAL METABOLIC RATE (BMR)

o Resting Metabolic Rate (RMR)

o Basal Energy Expenditure (BEE)

o Resting Energy Expenditure (REE)
HARRIS BENEDICT EQUATION’:
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Body Part

% Weight
Contribution

Trunk without limbs

50%

Hand 0.7%
Forearm with hand 2.3%
Forearm without hand | 1.6%
Upper arm 2.7%
Entire arm 5%
Foot 1.5%
Lower leg with foot 5.9%
Lower leg without foot | 4.4%
Thigh 10.1%
Entire leg 16%

Male: RMR = 66.47 +(13.75 x wt in kg) + (5 x htin cm) — (6.76 x age in years)

Female: RMR = 655.1 +(9.56 x wt in kg) + (1.7 x htin cm) — (4.7 x age in years)

THE MIFFLIN ST JEOR EQUATION?®

Male: RMR = (9.99 x wt in kg) +( 6.25 x htin cm) — (4.92 x age in years) + 5

Female: RMR = (9.99 x wt in kg) + (6.25 x ht in cm) — (4.92 x age in years) — 161

TOTAL ENERGY EXPENDITURE
QUICK CALCULATION FOR TEE

TEE = Weightin kg x Activity/Stress factor

ACTIVITY LEVEL FACTOR
Minimal Activity (bedridden) 25 kcal/kg
Normal Activity (ambulatory) 30 kcal/kg
Moderate Activity 35 kcal/kg

6 (Osterkamp, 1995)
7 (Academy of Nutrition and Dietetics. Nutrition Care Manual, 2017)

8 (Mifflin, et al., 1990) (Academy of Nutrition and Dietetics. Nutrition Care Manual, 2017)




Sp

Increased Activity

40 kcal/kg

Intense Activity

45 kcal/kg

inal Cord Injuries’:
Quadriplegia 22.7kcal/kg
Paraplegia 27.9kcal/kg

TOTAL ENERGY EXPENDITURE (continued)
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TEE= BMR or BEE X Activity AND/OR Injury Factor + 500kcals for desired wt gain/loss + fever factor

SAMPLE ACTIVITY FACTORS *°:

ACTIVITY LEVEL FACTOR
Confined to bed 1.2
Ou’F c?f bed, low 19513
activity
Average activity 15
Moderate activity 1.6-1.75
Highly active 2.0

SAMPLE INJURY FACTORS:

INJURY TYPE FACTOR

Burns: <0-20%BSA 1.2-15

Burns: 20-40%BSA 1.5-1.8

Burns: >40%BSA 1.8-2.0

Cancer 1.1-1.7

Major Surgery 1.1-13

Moderate Infection 1.2-1.4

Multiple trauma. with patient on 1517
ventilator

Severe Infection 1.4-1.8

9 (Academy of Nutrition and Dietetics. Nutrition Care Manual, 2017)

10(

Texas Children's Hospital Nutrition Committee, 2013)
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Skeletal Trauma 1.2-1.4

Skeletal or head trauma (steroid 1618
treated)

Wound healing 1.2-1.6

FEVER FACTOR™

Fahrenheit scale: add 7% of REE for every 12 over normal

Centigrade scale'?: add 12% of REE for every 12 over normal

1 (Kinney & Roe, 1962)
12 (Texas Children's Hospital Nutrition Committee, 2013)
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ADDITIONAL EQUATIONS FOR ESTIMATION OF ENERGY NEEDS (CRITICAL ILLNESS)

THE IRETON JONES EQUATION FOR CRITICALLY ILL PATIENTS *

Spontaneously Breathing (1992):

TEE =629 — 11(age in years) + 25(wt in kg) — 609(1 for obesity, O if normal wt)

Vent Dependent (revised 2002):

TEE= 1784 — 11(age in years) + 5(wt in kg) + 244(1 M, O F) + 239(1 T, O for none)+ 804(1 for B, O for none)
T=trauma; B= burns; M= male, F= females

PENN STATE EQUATIONS *:

Modified (2010)

® Vent Dependent (BMI >30kg/m? and >60yo):
RMR= MSJ (0.71) + Tmax(85) + VE(64) - 3085

2003b

e Vent Dependent (BMI <30kg/m? or <60yo with a BMI >30kg/m?):
RMR= MSJ(0.96) + VE (31) + Tmax(167) — 6212

MSJ= Mifflin St. Jeor; VE = minute ventilation (L/min); T;,,ax = max temp (in C)

OBESE CRITICALLY ILL PATIENTS®:

When IC is available 65-70% measured energy expenditure

BMI 30-50kg/m? 11-14 kcal/kg actual wt

BMI >50kg/m? 22-25kcal/kg ideal wt with adequate protein

13 (Wooley & Frankenfield, 2012)

14 (Academy of Nutrition and Dietetics. Evidence Analysis Library, 2012) (Academy of Nutrition and Dietetics.
Evidence Analysis Library, 2010) (Frankenfield, Coleman, Alam, & Cooney, 2009) (Frankenfield, Validation of an
equation for resting metabolic rate in older obese critically ill patients, 2011) (Academy of Nutrition and Dietetics.
Nutrition Care Manual, 2017)

15 (McClave, et al., 2016)
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Protein Needs
Protein Needs = weight in kg X protein factor

* There is some clinical evidence that suggests special situations may require even more protein than
listed in the tables below.

Protein Factor

Classification Description (in g/kg/d unless otherwise noted)

DRI Reference 0.8g/kg
Adult Maintenance 0.8-1g/kg
Older Adults >1g/kg
(with nor:‘llt\;lllrz;zv?]l/(/%/(vrz: function) 1.5-2g/kg IBW
O it ypocaloic eedings) 1.98/kg 1BW
Tt ypocelon eedings)* 2-2.5g/kg 1BW
Pregnancy +25g/d
Mild Depletion/Stress 1-1.2g/kg
Moderate Depletion/Stress 1.2-2g/kg
Severe Depletion/Stress 1.5-2.5g/kg

16 (Charney & Malone, 2016) (Malone & Krystofiak Russell, Nutrient Requirements, 2016) (McClave, et al., 2016)



Condition Specific Requirements *’:
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Non-dialyzed
GFR >55mL/min | 0.8g/kg
GFR <55mL/min | 0.6g/kg
Acute Renal Failure/Acute Kidney
Injury'®
. Noncatabolic, without dialysis 22_1;%:?
Renal Failure Catabolic or with initiation of dialysis | =~ ™ &/ke
Dialysis®
Hemodialysis | >1.2g/kg, >50% HBV
Peritoneal Dialysis | >1.2-1.3g/kg, >50% HBV
CRRT >1.5-2.5g/kg
Bone Marrow Transplant 1.5g/kg
Cancer Cancer 1-1.5g/kg
Cancer Cachexia 1.5-2.5g/kg
Inflammatory Bowel Disease 1-1.5g/kg
Gl Conditions
Short Bowel Syndrome 1.5-2g/kg
Acute/post-transplant 1.5-2g/kg
Solid-Organ
Transplant
Long-term 1g/kg
Pulmonary Disease 1.2-1.5g/kg
Critical lliness Sepsis, burns, traumatic brain injury 1.5-2g/kg+
Stroke 1-1.25g/kg

17 (Charney & Malone, 2016) (Malone & Krystofiak Russell, Nutrient Requirements, 2016)
18 (Academy of Nutrition and Dietetics. Nutrition Care Manual, 2017)

19(

Academy of Nutrition and Dietetics. Nutrition Care Manual, 2017)
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Fluid Needs

Fluid needs may be restricted or increased as a result of a person’s disease, condition, activity level, or
existence in extremes of temperature

Chronological Age Method

>75yo 25ml/kg

55-75 yo 30ml/kg

20-55 yo 35ml/kg

16-30 yo 40ml/kg

Holliday Segar Method

For Infants <10kg 100ml/kg for the first 10 kg

For Infants and Children 10-20kg | 50ml/kg for each kg >10 + 1000mL
Children and Adults <50yo, >20kg | 20ml/kg for each kg >20 + 1500mL
Adults >50yo, >20kg 15ml/kg for each kg >20 + 1500mL

Other Methods of Estimation of Fluid Needs

RDA 1-1.5ml/kcal est needs
Fluid Balance Method UOP +500ml/d
Body Surface Area (BSA)* 1500mL/m? BSA
* To Calculate BSA *°:
Weight in kg Body Surface Area (m?)
<5Skg kg x 0.05 + 0.05
5-10kg kg x0.04 +0.1
10-20kg kg x 0.03 +0.2
20-40kg kg x0.02+0.4
>40kg kg x0.01+0.8

20 (Texas Children's Hospital Nutrition Committee, 2013)
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Determining Body Mass: Fat vs. Lean

Fat Mass (FM) = Body Weight X Body Fat%
Lean Body Mass (LBM) = Body Weight - (Body weight X Body fat%)

ASSESSMENT OF BODY FAT PERCENTAGE

Age Up to 30 30-50 50+

Average Body Fat Percentage of Athletes

Sport Female Sport Female

Baseball 12-18% Rowing 12-18%

Basketball Shot Putters 16-20%

Skiing
Body building

(X country)

Cycling Sprinters

Football (Backs) No data Swimming




Daniel 15

Estimating Energy Needs for Athletic Performance

Equations for determining Resting Metabolic Rate (RMR), Basal Metabolic Rate (BMR), Resting Energy
Expenditure REE

Nelson Equation

Resting Metabolic Rate (RMR) = ((108 X LBM kg) + (16.9 X FM kg)) X 0.239

Cunningham Equation

RMR = 500 kcal + (22 X LBM kg)

Owen Equation
Male: RMR = 879 + (10.2 X kg)
Female: RMR =795 + (7.18 X kg)

Lorenzo Equation

RMR = (9 X kg) + (11.7 X ht cm) — 857

Schofield Equation

Male 15-18 BMR = (17.6 X kg) + 656
Female 15-18 BMR = (13.3 X kg) + 690
Male 19-30 BMR = (15 X kg) + 690
Female 19-30 BMR = (14.8 X kg) + 485
Male 31-60 BMR = (11.4 X kg) + 870
Female 31-60 BMR = (8.1 X kg) + 842
Male >60 BMR = (11.7 X kg) + 585
Female >60 BMR = (9 X kg) + 656

Katch-McArdle

RMR =370 + (21.6 X LBM kg)



Determining Total Energy Needs (TEE) for Athletes

TEE = RMR or BMR or REE X Activity Factor
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Activity Factors Male Female
Resting (sleeping/reclining) 1 1
Sedentary (minimal walking, sitting, TV, reading) 1.3 1.3
Light (office work, walking 2.5-3 mph) 1.6 1.5
Moderate (walking 3.5-4mph, tennis) 1.7 1.6
Very active (full time athletes, active military duty, team sports) 2.1 1.9
Extremely active (FT athletes, 2 day practices for college/professional) | 2.4 2.2

Specific Energy Needs for Daily Activities and Sports Activities:

Metabolic Equivalent of Task, or Metabolic Equivalent Units (METS)

1 Met = 3.5ml/kg/min of oxygen consumption

To calculate caloric needs using METS use the following equation:

(BMR/24) X (MET Value of event) X (Duration of event, expressed in Hours)

Sample list of MET Values of Events

MET Value Major Heading Specific Activities

3.5 Bicycling Bicycling, leisure, 5.5 mph

5.0 Conditioning exercise Elliptical trainer, moderate

9.8 Running Running, 6mph, (10min mile)
7.3 Dancing Aerobic, high impact

1.3 Inactivity, light Sitting quietly, watching TV

35 Home Cooking or food prep, moderate

effort

For further MET Values go to Compendium of Physical Activities: https:

sites.google.com/site/compendiumofphysicalactivities/
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Pediatric Energy, Protein, and Fluid Needs

ENERGY NEEDS

World Health Organization Equation (WHO) ?* W=weight in kg

Age MALE (REE) FEMALE (REE)
0-3 years 60.9W -54 61W-51
3-10 years 22.7W + 495 22.5W + 499
10-18 years 17.5W +651 12.2W +746
>18 years 15.3W + 679 14.7W + 496

Schofield Equation 22 W=weight in kg; H=height in cm.
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Age Schofield Equation for Boys: Schofield Equation for Girls:
BMR BMR
< 3years 0.167W + 15.174H - 617.6 16.252W + 10.232H - 413.5
3-10 years 19.59W + 1.303H +414.9 16.969W + 1.618H + 371.2
10-18 years 16.25W + 1.372H + 515.5 8.365W +4.65H + 200
>18 years 15.057W — 1.004H + 705.8 13.623W +2.83H + 98.2

TOTAL ENERGY NEEDS—> REE X Activity Factor (and/or stress factor if ill)

Sample Factors %

Activity Factors lliness/Injury Factors
Bed Rest 1.2 Cardiac Failure 1.15-1.25
Ambulatory 1.3 Minor Surgery 1.05-1.2
Starvation 0.7-0.85 Major Surgery 1.3-15

Activity + Stress Factors Sepsis 1.6
Nourished child + bedrest + mild/mod stress 1.3 Burns 1.5-2.5
Normal activity + mild/mod stress OR inactive + severe
stress OR minimal activity + malnutrition requiring catch- 1.5 Catch-up Growth 1.5-3
up
Active child + catch-up needs or severe stress 1.7 Closed Head Injury 1.32
Trauma 1.1-1.8

21 (Texas Children's Hospital Nutrition Committee, 2013)
22 (Texas Children's Hospital Nutrition Committee, 2013)

23 (Texas Children's Hospital Nutrition Committee, 2013)



ENERGY NEEDS (TOTAL) %

Daniel 18

Age (yr) Kilocalories/kg/day Age (yr) Kilocalories/kg/day
Pre-term 105-130 4-8 60-70
0-1 80-107 9-13 47-60
1-3 80-85 12-18 34-40
PROTEIN NEEDS »
Age Recommendations Critically llI
0-6 months 1.52g/kg
7 months — 1 year 1.2g/kg 2-3g/kg
1-3 years 1.05g/kg
4-13 years 0.95g/kg 1.5-2g/kg
14-18 years 0.85g/kg
>18 years 0.8g/kg Log/ke

* Hospitalized infants and those with special conditions may require more protein than shown above.

FLUID NEEDS

See previous section on fluid requirements.

PEDIATRIC GROWTH GOALS?:

Age Weight Height Head Circumference

(grams) (cm/wk) (cm/wk)

Preemie <2kg 15-20g/kg/d 0.8-1.1 0.8-1

Preemie >2kg 20-30g/d 0.8-1.1 0.8-1
0-4 months 23-34g/d 0.8-0.93 0.38-0.48
4-8 months 10-16g/d 0.37-0.47 0.16-0.2
8-12 months 6-11g/d 0.28-0.37 0.08-0.11
12-16 months 5-9g/d 0.24-0.33 0.04-0.08
16-20 months 4-9g/d 0.21-0.29 0.03-0.06
20-24 months 4-9g/d 0.19-0.26 0.02-0.04

2-6 years

While growth patterns vary among children, from ages 2 to

puberty, children gain an average of 2-3kg and grow 5-8cm per

6-10 years

year

24 (Texas Children's Hospital Nutrition Committee, 2013)
%5 (Texas Children's Hospital Nutrition Committee, 2013)
26 (Texas Children's Hospital Nutrition Committee, 2013)



Rounding Rules and Conversions Table

Conversions
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Calories & Protein

Rounding

2.2 lbs 1kg 1 g of CHO 4 kcals
12in 1ft 1 g of pro 4 kcals
2.54 cm lin 1 g of fat 9 kcals
10 mm lcm 1 oz meat/chicken/fish 7 g pro
100 cm Im
1000 mL 1L
4,93 mL 1tsp
3tsp 1 tbsp
29.57 mL 1Floz
8 Fl ozs 1cup

Whole Numbers ONLY

Volume: ml/hr or ml/d (fluid, formula, IL)

Calories

1 Decimal Place

g of CHO, protein, fat

PN Solutions: %D, %AA

Macronutrient Distribution: % kcals (from fat, CHO, pro)

Weight in kg or |bs

Ht in cm or inches

BMI, %UBW, %IBW, %wt lost or gained, % needs met (energy/pro/fluid)

2 Decimal Places

Ht in meters

A Few Examples:

e 0.45 rounds to 0.5; 0.44 rounds to 0.4
e 0.95 rounds to the nearest whole number; 0.94 rounds to 0.9
e  For whole numbers, the rules above still apply and then 1.5 rounds to 2; 1.4 rounds to 1




The Nutrition Care Process

Nutrition Diagnostic Terminology (2020)

Each term ts designated with an alpha-semesic NCPT Memcheal code, followed by a fve-fggn (eg, 99959) Academy SNOMED CT/LOINC unique idennfies
[ANDUID). Meither sbould be used in nutrites documestation. The ANDUID is fior dats tsacking pueposes in electsonic health reconds.
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Nutrient {5)
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O Excessres fai inialos

HI-2.1
Hl-22
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L1088
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O Excomive fiber intake
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QK
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Nurition Care Process Ternsieology (eNCPT), 2020 Edirion. Copryright 2000 Acadessy of Nutritios md Dietetics.
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10&71
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Each tem bs designated with an alpba-semesic NCPT Bicrarchssl code, follovwed by a fve-diga (e, 99999 Acadeny SNOMED CT/LOING unique identifics
{ANDUID). Nesther sbsuld be used in nuinisss documesiation. The ANDULLD is Gor dala tracking purposes in electsonic health seconds.
ANDULD

NCFT Caslle

INTAKE {(™I)

Arival problons ez 1o ke o exer: fuer, &

v died or suinion mppen

Energy Balunce (1)

scived o examaing choager i mengy fooloredcaldd) balance
O Incroscd cayy cxpondsiare MI-L.1 10633
o T Hl-12 1638
O Excossrve encrgy miske MI-13 L0635
O Prediacicd imadoqeaic cocrgy miskc Ml-14 L35
O Predavied cxconave enengy intake: MI-1L5 137

I oF Mutritien Suppest lngake (1)

scival or eramain food and beverage mtoke fom aral dint or acrtion nyepar cempored

witk sl peal
O Inadoguaic oral inikes
O Excessree ol miske
O Insdoguaic crtoral sutiion mimion
O Excessres enicnl netrition infason
. | I:::ﬂ muiribon compeaian momsisdont with

O Enteral muiribon séminmtniion inanssice with
s

O Insdegraaic parnberal meirdion iefimn
O Eaccseve parentoral sukrion mfesion

O Parceicral suistion compasition incozsscst
with noods:

O Parceicral suistion sdmissicsbon isconswicni
wit noods

O Limiicd food scocpiance
Fluid lagske (5}
dcivel or eamaie g ok compared wath chiend gaal
O Inadoguazic uid miske
O Excessres fhuid iniake
Biosctive Substances §4)
dcival or eromaied uioke of bsocie mbnianco,
Jaod companent, ingresind, darony supplrmen, slcohs)
O Inadoguaic boocires wshstance isiske
O Ireschexyusi: plani sianol cxer miake
O Irsdequmic: plask sicrol cxicr miskc
O Iresdequaste: sy pratein st
O Irsdoquie paylliz intake
O Irosderyusi: bt ghecan intske
O Excessres bicactive subsianee intskcs
O Eaccasive plni sinol csicr imiake
O Excewsive plant sicrsl cer inake
ACEEH Ve H Y preicin niake
arcxnve prylium miske
accxsve hoia glucm miskc
aceusive foed sdditres misks
O Excessive caficone miske
O Excessres slicohol inizke

Nuirient {51

dcival or cramaind inioke o pecyic suniest props o noele st ar compared' e

denired s
O Incroascd oeiniont secds
Improifyl

:Ihmu:l:p'\oklr.mﬂ. . nL;: o
O Diecreascd metremt noods

Fal anil Clhasdesteral (5.5)
0N Enadogpaic e imiaks
O Excossres fai iniakc

Neariziow Care Process Tirnbeokegy (eNCPT), 2020 Edinos. Copyrght J020 Acadessy of Mutntses sl Disetics.
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Malnutrition Screening and Diagnosis Packet

Supplementary Materials Packet pg. 42-49

Hospital Malnutrition (Undernutrition) Screening and Care Plan Development

Hospital admission

Nutrition screen

Nursing

« Every patient screened <24 hours using
validated tool

* Results documented in EHR

Patient discharged on
appropriate
nutrition care

lan

Malnourished orat risk

If not at risk, monitor,
thenrescreen

plan created/ordered
\

EHR

Nutrition assessment Automaticintervention Patientfedand
ordered triggeredinEHR consumption monitored*
\. J
Nursing
« Initiate Food/ONS intake within24 hours*
*Manage environmentsto maximize consumption
B . Physician
pe Dietitian 9 N : "
Nutrition assessment  Assessment includes AND and A.S.P.E.N/ . If ma,lnourIShed' -Severlty-code.d diagnosis
conducted malnutrition characteristics diagnosis documented documentedin EHR
( "\ Interdisciplinary erais ry -
Custom nutrition care « Dietitian: create nutrition care plan, Monitor and * Dietitian: adjust nutrition care p|ﬂf1
order intervention and document in reevaluate and orders, asneeded; documentin

EHR

* Nurse: facilitate adherence
* Physician: nutrition included in daily
problem list/team huddles

Patientand family
education

Inter y

« Dietitian: conduct comprehensive
education/counseling

*Nurse: reinforce teachings and respond
to questions

* Physician: discuss nutrition status/plan

* Nurse: monitorand document
changesin intake, weight and
function

* Physician: continue nutrition care
discussion

Nutrition care plan
transferred to next care
setting and PCP

Interdisciplinary

* Nutritioncareincluded
within transition calls and
evaluations

Discharge plan updated

Interdisciplinary

* Nutritioncareincluded
within discharge plan

* Nutrition care follow-up
scheduled

* patient fed orally unless specific contraindications exist
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Malnutrition (Undernutrition) Screening and Diagnostic Criteria®*

General Characteristic for the Diagnosis of Malnutrition

Weight loss

Inadeguate energy intake
Loss of muscle mass

Loss of subcutaneous fat
Flusd aceurmuilation [edemal
Reduced hand grip stremgth

LU U B

Eticlogy Based Malnutrition

Wutntional Rk idemtifiad
Compromesd wiske or

kesh of Dcaly Mass

*

InfAlammathen Presant? o ves

Teu
L — Milan
Modersis Degras
Stdsvatios Aalated
Malngraion

Ipusid Chicne SIaratat,
ANEEY NETVIED

T,

Mkt
Inflarreratorg
Resporse

\

Acatu Disdasa or njury
Relpnd Manutrition
ragr IARCRIon, DT,

raume, clossd head inpury

LaFlose, 2005; REV 617

" {White, Guenter, & lensen, 2002) (Malore & Hamilbon, The Acadery of Mutrition and Dietetics /The American Socety for Parenteral and Enteral Mustrition Consensus

“alnutriticn Charactenstics: Applications in Practice, 2013)

Academy/ASPEMN Clinical Characteristics That the Registered Dietitian (RD) Can Obtain and Document to

Support the Diagnosis of Malnutrition in Adults®*®
A mimimum of two characteristics is recommended for diagnosis of either severe or pongeyvers malnutrition.

| || Nalnutrition in the Contest of Acute

halnutrition in the Comtext of Chronic®

Babnutrition in the Context of Sodial or

Ilne=s ar njury llness [Enviir l Cirew s
{Muderate) e [Moderate] =] {Moderate] g
it Tt tlon Malnutrition Plsdnaitsiticn Blalnutrition Makntritian IMabnutrition

Irtake

< 75% aof estimated
“mergy requirement

< 50% of estimated
BOAETRY requirement

< 5% of estimated
ENENgY raquirement

< 75% of estimated
ENErEy requirement

£ 50 of estimated
B BTy requirement

< 75% of estimated
BRBErEY requirement

far = 7 days Far = S days far & 1 manth For = 1 moanth For & 3 manths far 1 & mantkh
56 Time %4 Time % Timme 54 Time 54 Time %5 Timme
:E’ =5 1-F3: 1 week = 28 1 week 5%: 1 manth = 5%: 1 month 5% 1 manth » 58 1 month
=B 5%: 1 manth > 5% 1 moenth 7.5%: 3 months = 7.5%: 3 manths 7.5%: 3 months = 7.5%: 3 manths
=4 g 7.5%: 3 monthis = 7.5%: 3 months 105 & months = 100 & manths 1056 & months = 10%: & manths
05 1 year = 2008 1 year 05 1 year = 200 1 ywear
E k-] %E [ %] Moderate kadild SEnare Bl Dangpre
T
558 Ttk Mo erate Kild Sempare Bild Serepre
52
=it Mo
== t ' ’
E85 = il e Ml Severe Btile Severs
] ta Severe
Measurably Mleasurabldy
E g E‘ A Pt ’_"c:_l"":'ét"d“d s reduced far MfA reduced Far
=4 e ApefGendear ApefGender

% {nialores & Hamilban, The Acacery of Mulribon and Dietetics/The American Society for Parenberal and Ergeral Mutrition Consensus Flalmutrtion Chaacherisbcs:

Applications in Practice, 2003) (White, Guenter, & Jensen, 2002)

Lafose, 2005; REV 6.17
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Food and Mutrient Intake—= Malnutrition is the result of inadequate faad and nutrient intake ar assimilation; thus recent intaks comparad

itk estimated reguiremants is & primany critesion defi
aptimum anergy neads, compares enargy needs with sstimates of energy consurmead, and reparts inadeguate in

anergy reguirements aver time,

1 malnutrition. The RD obtains or reviews the Food and nutrition history, estimates
ake as & parcentage of estimated

Interpretation of Weight Loss—= The RD evaluates weight jplight of ether clinical findings, including the presence of under hydration ar
averhydration. The RD assesses weight changs over time reparted as a percentage of weight lost fram baseline.

Physical thhE—:ﬂ"u‘Ialuutritiun tymically results in changes to the physical exam. The RD may perfarm a physical exam and document any ane of the
phiysical exam findings below as an indicator of malnuetrition.

Body Fat—Loss of subcutaneous fat {gg orbital, triceps, Fat averlying the ribs).

Musche Mass, Muscle loss— for example, wasting of the temples (temparalis muscle); clavickes [pectoralis and deltaids]; shoulders
[deltaids]; interasseous musches, scapula [(latissimus dors, boaaesaps, deltaids); thigh (guadriceps); and calf {gastrocnemiusp.

Eluid Scoumulation—* The AD evaluates generalized or localized fluid scoomulation evident on exam (eatremities, vulvan/sorotal poemg ar
ascites). Weight lois is often masked by generalized fluid retention {edema), and waight gain may ke obasrved.

Reduced Grip Sl.renEh—} Caneult standards supplied by the manufacturer of the measureament davice,

NOTES:
The Mational Center for Heslth Statistics defines “chronic” a5 3 disessefcondition lasting 3 months or longer.
Height and weight should be measured rather than sstimated ta determine body mass indes.

Usual weight should be obtained to determine the percentage and to interpret the significance of weight loss.

1
2
3.
a4

Basic indicators af nutritional status such as bady weight, weight change, and appetite may substantively improve with refeeding inthe
absence of inflammation. Refeeding and/or nutrition support may stabilize but not Significantly improve putrition parameters in the presence

of inflammation.

Serum proteins such as albumin and prealbumin are not indluded as defining characterstics of malnutrition because recent evidence analysis

shaws that serum lewels of thess proteins do nat changs in response to changes in nutriant intakes.

Laflose, 2015; REV 6.17

' (acadermy of Mutrition and Dietetics, 2015 {Makone & Hamilton, The Academy of Mutntion and Distebics, The smesican Socety for Farenteral and Erberal Mutribon
Cansensus Malnubtrtion Character stics: Applications in Fractice, 3013 [Tappenden K6, ot al., 3013} White, Guenber, & lensen, 2012 )

Parameters Useful in the Assessment of Physical Status*

Exam freas

Tips

Well Mourished

M- Moderate Malnutriticn

Sewere Malnuirition

Subcutansous Fat

Db tal megion— sunrou ndineg
the ey

Wz pa Hank wiheen standing directiy
i front of treer, towch: abowe
checkibone

Slighitly bulged fat pais, flid
ret erithon may mask koss

Elightly dark cirdes, soenewdat
holow ook

Haollows ook, depressiors, dark
crdes, loose skin

Lippar anm resghan—
triceps/hiceps

Jorm benk. roll skin between firgers;
donat mchude muscke in pinch

Amphe fat tesue obrious
betwian folcs of skin

Some deptin pinch, butnat ample

Wery litthe space bebaeon folds,
fingers touch

[Tharacic and lumbar regecn—]|
ribis, lower back, midasdllary
line

Havwe patient press harcs hard
against a solid clject.

reest is full, ks da reot st
slight ko reo protruskon of e
diac crest

Fibs apparent, depressions bebasen
tham less pronounced; ilac crest
sorneswhak prominent

Depression betweon the nibs very
apparent; lac crest very
profrinent

Ielusche Lass

Ternple reglon—bermporal ks
sl

Wheh pa Hent wiesn standing directiy
in fromit of them, ask patienit to bum
head side to side

Can seey fed well-defired
[ T-=1

Sight copression

Hiol kreing, scoopeng, depresson

Olasdic] e Ewoiras regihoa—
pectorals major, delboid,
tropexius musdes

Look for prominent bane_ Flake
surne pakient |5 not hunched
donward.

Mok wisible inmale, wisble b
nat prorminent in fomale

Wisibde in male, soeme protruson in
fermale

Protnuding. promireent bonse

Clasicle and aoromian e

Fatient s at sioe, s

Rounded, curees at

Acrormion process may i ghitly

Shoulcer ko anm [oint looks square,
bones prominent, acremion

AaHAREM S asdes

ohjsct.

significant depressions

shightly

— el bod <l shape. houdderreck d
region ol musche pe army's cer) protrude pratrusion prominent
Skl bons (Rl — szk patient bo Extena harcs Framirsnt, vsible bones,
PRI BRI straight out, push against solid Bones nok proiminen, ro Felld chepressionoar bane may show (| -y e ks fscaprda

ar shoulder;'spine

Dorsal harc —interassecus
sl

Lock 2t thumb sice of hand; kook ak
pads of thurmib wihen B of
forefinger touching tip of tharb.

Fhede bulges, could e Aatin
some v |-nounshed people

Highithy deparessed

Depressed area between thumb
forefinger

Liower Bady

(Lass Sensitlve o

Pabedlar region—guadrnicep
muscle

Ask patient to sit with leg prappec
. bont ot knee.

Misdes protrode, Bomes nat
prosTinent

Eraee rap bess prorminent, mons
rounced

Bones promirent, itk sign.of
musche arcund kree

Hntenicr thigh region—
guadriceps musdes

Ask patient bo sit, prop keg up on
koo fumibure. Grasp guacds b0
differentiabe amount of muscks
tissue from fat tissue.

Wl rowunded, wel developed

Mild cepreszion on inner tigh

Deepressiondlirs on thigh, obwioushy
thin

Poesten or calf regior—
BAstroCramius musde

Grasp the calf muscle to cebermirs
arnoani of tssue

Whed |- d renboped bulh of musdd

Mot waell dewsdoped

Thin, rrimimal bo no muscks
definitian

Edema

Aulbs out otfer cawses of
cema, patient at dry welght

Wiew scrobumdvulva in actity
resiricied patient; ankdes in mabile
pakkenk .

o sign of Auid acosrelatian

Felild o maderaie pitting. slight
sweling of the extremity,
indemitation subsides oculckdy (0-30 )

Demszpy boy vy dosep pliting.
depression lasks a short o
moderate e {3180 5, extremibyg
looks swol bon (2-4=)

Focisrsrren of Bdera: 1v <% 2 e dusaz, baraky ditecta ble, immadiase sebound; 2o 2 dmm dess, & fiw giae te rebousd; 3o 2 Smmdenn, 10-11 sec torebound; 4o 2 &= wary dien, =30 06 Lo reboused

" Lacadermy of Mutrtion and Dietetics. Mubritkon Care Flanual, 2007
Muitrition Consensas SMalnutniticn Charactenistics: Applications in Fractice, 2013

Wlalcne & Hamilton, The scadermy of Mubrition and DietebcsMhe American Soc ety for Farenteral and Enteral

2
§
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Pediatric Malnutrition Classification®™

Primary Indicators When a Single Data Point 15 Available

Wiild Flalnutrition

Moderate Malnutrition

Severe Malnutrition

Wisight-for-height Z-soomne

-1t -1.9Z-scone

-2 to -2.9 Zzcare

= -3 Z-spare

Bhal-far-age I-score

-1t -1.9Z-scone

-2 bo —2.9 E-scare

< -3 Z-spare

Length/height-for-age Z-score M data o data _3 7-seare
ﬂlrd\nu_"rrl'mr:;“ Z-1ta-18Zwnre £-2tn-2.9 F-seare < -3 I-spare

Primary Indicators When Two or More Data Points Are Available

Miild Plalnutrition

Moderate Malnutrition

Sewere Malnutrition

Weight gain velodty Less than 755 af the norm | Less than 50% of the norm for | Less than 25% of the norm far
[ years of age) for expected weight gain eupacted weaight gain expected weight gain
Weight loss 5% lass from 7.5% loss from 105 lass fram

|2—20 years of age) usisal body weight wsual bady weight s il hod ¥ wesight
Deceleration in weight for
length/beight or BRI fage Decline of 1 Z-score Dechine af 2 2-scores Decline of 3 Z-wcores
Z-scome

51%-75% estimated

Inadequate nutrient intake energyprotein needs

26%-50% estimated
energy) pratein needs

525% estimated energy
protein nesds

* The Motiona! Center for Health Stotistics defines “chronic” o5 o disease ondition \astimg 3 months or longer.

==+ Though the above criterio were specifically developed for malnutrition fundermutrition) assessment in children, o
comprehensive physical exam (s ofso necessary to identify sympotoms of specific nutrient deficiencies with or withowt a malnutrition disgmasis.

" {Becker B, et al., 2014}

LaRose, 2005 REV 617

Defining Pediatric Malnutrition {(Undernutrition) Classifications®

Assessment of Z-score messures

‘Weight/Length, Weight/Height, BMI Age=, and Length/ge T-soore measures
are based on standard growth criteria. To calculste a child's exsct Z-soors,
computer programs must be used since axtrapalating a Z-scare form a growth
chart would be inaccurate. There are multiple tools online including thase
found at www peditools org.

Assessment and Monitoring of Growth

Far growth manitaring and evaluation, the World Health Cnganization (WWEO)|
Griveth Charts/Tables chould be used far children <2 years of age and CDC
Grvarth Charts chould be used for children sges 2-200 These graowth grids can
be used o assess w15 and BM | age to evaluate far the malnutrition criteria
authined in the tables provided, Hesd Ciroamferencs measures should be
rreanibaresd wntil & child’s third birthday.

NOTE: The current malnutrition definitions are not suitable for standard
application with premature infants gt this U

Average Growth velodty by Ase Group
Age Weight Height Hesad Circumference
lgrams] fomywk) fermywikl
Preemie <2kg 1520k day 0B-1.1 081
Preemie >2kg 20-30g day 0.B-1.1 0.B-1
0-4 maorths 23-34pfd 0.8-0.93 0.38-0.48
4-8 months 10-16gd 037047 IE-D2Z
8-12 maoanths &-11g'd LZE-0.3T 0.08-0.11
12-16 months 5-0g/d 0. 24-0.33 0.08-0.08
16-20 months 4-9gtd .2 1-0.29 0.05-0.05
20-24 months 4-Ogtd 0026 020,04
2-G years While growth pattarns vary among children, from
G| %oy s i o2

1% [Texas Chikdren's Hospital Mutrition Committes, 2013

Weight Loss

Thaugh pediatric weipht laes is listed a5 part of the malnutrition eriteria for
children 2-20 vears of age, the duration of weight lois is not defined. As with
adults, some weight loss may be dasired though some would argus that
weeight loss in the pediatric population is never peally desred.-

‘Wesight loss shauld be evaluated on & case-by-case basis, To state that "mild
malnutrition™ accurs with a 5% weight loss from a ohild's osual weight is s
gaod starting poink, But it is important to think abowt how leng it toak For this
weeight loss to accur, Was it rapid in the setting of a Gl illness? Was it long
term weight loss 27 poarfinaccurate caregiver knowledge about proper
feading? We cannot say that a weight loss of 53 (or more) is indicative of
maalnutrition unless we know morne,

Deceleration in i ight] or BRI Z-score

To detenmine if @ patient’s @i/ Lor BRISage Z-soores are decelerating, multiple
data plots are needed on the growth chart over g period of Limes. Current
guidelines do not specify how aften these measunes should be platted and
wariability in measurement frequancy may be dictated in part by disgnasiz
andfar patient age.

Inadeguate Nutrient Intake

Since the same malnutrition criberia are being used to svaluste children fram
2-20 wears af age, it iz important to think abowt aral intake in the contese af
age. Forexample, it may be ressonable to think that & 16 yess old cowld be at
wary low risk for malnutrition consuming only 51-75% af his or her estimated
energy/protein needs for 1 wesk thaugh the ssme would not be true for an
infant ar younger child. Again, thig swhy we don’t have mare specfic
guidelines ta work fram here. ldentifying children with malnutrition requires
practitioner to use some climcal judgment.

HOTE: Some centers may chaose to standardize intake and weight lows
criteria based on specific age ranges. Young children ar thoss with ather
rmalnutrition risk fackars mony meet soreaning and follow up criteris mors
rapidly than alder ar better-naurished children

LoBlose, 2005; REV 617 &
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A Guide to Writing PES Statemenits for Patients with Malnutrition (Undernutrition)

1. First, you must define the type of malnutrition and the severity of the malnutrition. To form the beginning of your statement, answer these 4

guestions:

* |5 it disease/injury (sigtad or starvation related? (Though insome cases it seems like it could be both, for our purposas, it's really not.
“Disease related” or “injury related” implies inflammation; ‘starvation related” does not).

#  For disease/injury related malnutrition, is the malnutrition chronic or acute? *The Notional Center for Health Statistics defines “chronic” as o
disease/condition lasting 3 months or longer. [Also, aoute = diseasafinjury; chronic = disease,/condition per the NOT wording).

#*  How would you classify the patient's level of malnutrition based on the provided criteria? (Mild, Moderate, Severe|

* Isit hospital acguired,induced? This may be used by some institutions for gutcomes tracking- though it is not always reguired.

2. Once you have answered the questions above, you can form your PES statemant to communicate the patient's level of malnutrition.

3. Don't forget that you are using standard language to formulate your statemnent and it's alweays a good idea to be as specific and descriptive as
possible. Though the full words are written out here, using “r/t’ for ‘related to’ and ‘aEB’ for ‘as evidenced by’ is generally accepted.

related to as evidenced by a
EXAMIPLES: Chronic moderste diszase or condition related madnutrition rft HIV+ status as evidenced by gt mesting <75% g3t energy nesds x 1 <
manth and wi, boss of 11% over the past 6 manths. %
Severe starvation related malnutrition r/t AN as evidenced by Wi loss of 15% of UBW over the past 5 weeks, significant loss of suboutaneous fat, and 4
orzl intake of ~25% energy nesds aver the past 5 weeks. E
Mild starvation related hospital induced malmutrition rt prolonged NPO status and suboptimal enteral intake a5 evidenced by gt with admit wi/f z- E
score of -0.5 now decreased to -1.1 and i loss of 10g/d over the past 12 days L]
Annotated Laboratory Values
Common Laboratory Values for Adults
NOTE: Reference ranges vary depending upon the lab; always rely on individual laboratory
reference ranges.
Test Abbreviation Reference Range Indicates
. . N w/ Hepatitis, jaundice, cirrhosis,
Alanine Amino ) hepatic cancer, Mi, severe burns,
ALT 0-35 U/L A -
Transferase trauma, mononucleosis, pancreatitis
~ with dehydration
Albumin Alb 3.5-5.5 g/dI \/ with surgery, edema, burns,
over hydration, cancer, hepatic
disease
. ~with hepatic disease
Alkaline with hep
Phosphatase Alk Phos, ALP 36-92 U/L
" with hepatic disease, heart
Ammonia NH3 <50 mcg/dI failure, pulmonary emphysema,
high protein diet, vigorous




Daniel 27

exercise

Amylase

0-130 U/L

~with acute pancreatitis,
perforated peptic ulcer, renal
unstuffiness

\/ with hepatitis, cirrhosis,
pancreatic insufficiency

Aspartate Amino
Transferase

AST

0-35U/L

~ with cell injury/ death
V with uncontrolled DM,
beriberi

Blood Urea
Nitrogen

BUN

8-20 mg/dl

N w/ renal failure, shock,
dehydration, infection

\ w/ hepatic failure, malnutrition,
over hydration

C-Reactive Protein

CRP

<0.5 mg/dL

N w/ acute and chronic inflammation
V with hypoalbuminemia, elevated
phosphorus, alkalosis, diarrhea,
starvation

Calcium

Ca++

9-10.5 mg/dI

~with dehydration, anemia,
hyperventilation

V with diabetic acidosis, fever,
acute infection

Chloride

Cl

98-106 mEg/L

" with acute and chronic
inflammation

Cholesterol (total)
HDL
LDL

Chol

120-199 mg/dI
>40 mg/dl
<130 mg/dl

~ with coronary artery disease

Copper

Cu

70-155 ug/L

" with acute and chronic renal
disease, muscle damage,
hyperthyroidism

Creatinine

Cr

0.4-1.2 mg/dI

Awith M1, acute CVA,
hypothyroidism, vigorous
excerise

Creatinine
Phosphokinase

CPK, CK

30-170 U/L

" with metabolic acidosis
V metabolic alkalosis

Ferritin

15-200 ng/ml

~ with inflammation diseases,
chronic renal diseases, iron
overload

V with iron deficiency

Fibrinogen

150-350 mg/dL

" with inflammation, tissue
damage

Folic Acid

Folate, Fol

2.5-20 ng/ml (serum)
160-855 ng/mL (blood)

~ with megalboOlastic and
hemolytic anemias, malnutrition,
malabsorption, hyperthyroidism,

vit C def
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70-105 mg/dl (fasting)

~ with DM, hyperthyroidism

Glucose Gluc, FBS <140 mg/dL (2h PP) V with ins_ul_in overdose,
hypothyroidism
Glycated _ _ n Wi'_[h p(_)orly controlled_ DM
Hemoglobi HbAlc <5.7% (non-diabetic) |V with sickle-cell anemia,
globin ...
malnutrition
o ~ with dehydration
Hematocrit HCT 41-51% Males V with ane¥nia, blood loss, over
36-47% Females .
hydration
. 14-17 g/dl Males ~ with serve burns, CHF, COPD,
Hemoglobin Hgb 12-16 g/dl Females dehydration
V with anemia, cirrhosis, HIV
Homocysteine 0.4-1.89 ng/L Females " with vit b12/ folate def
0.54-2.16 mg/L Males
International
Normalized Ratio INR 2-3 (std therapy)
~ with T2DM, hyperthyroidism,
Iron Fe 60-160 mcg/dL leukemia
V with RBC shortage
Lactic A with M, leukemia,
Dehvd LDH, LD 60-160 U/L megaloblastic anemia,
ydrogenase . .
pulmonary infraction, cancer,
renal failure
~ with intense exercise, serious
Lactic Acid 6-16 mg/dL (venous) infection, shock
~ with acute pancreatitis, renal
Lipase <95 U/L insufficiency
V with viral hepatitis, protein,
malnutrition
~ with renal failure, diabetes
Magnesium Mg 1.5-2.4 mEqg/L acidosis, hypothyroidism,
dehydration
V with chronic diarrhea,
alcoholism, pancreatitis, renal
disease, hyperthyroidism
~ with macrocytic anemia
HMean Corr.’uscu'ar MCH 28-32 pg \/ with iron deficiency anemia
emoglobin
Mean Corpuscular
Hemoglobin MCHC 32-36 g/dL
Concentration
~ with bog RBC
Mean Corpuscular MCV 80-100 fL \ with small RBC

Volume

Osmolality
(Plasma)

275-295 mOsm/kg H,O

~ with dehydration
V with over hydration
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Parathyroid

~ with hyperparathyroidism

Hormone PTH 10-65 pg/mL
" with ESRD, hypocalcemia
Phosphorus P 3-4.5 mg/dl (serum) \/ with hyperparathyroidism,
alcoholism, rickets, gout
150-350 x 10%/ul " W|th thrombocytosis cancer,
Platelet Count anemia
(blood) . .
V wit low immune system,
leukemia
" with renal failure, tissue
Potassium K+ 3.5-5 mEq/L damage, uncollared DM
V with Gl loss, alcoholism,
malnutrition, diarrhea, vomiting
- -
Prealbumin WIFh renal failure _
. Pre-alb / PAB 18-45 mg/dI V with acute catabolic state
(Transthyretin) o ¢ .
hepatic disease, infection,
surgery
~ with longer clotting time
Prothrombin Time PT 11-13 sec
~ - -
Red Blood Cell WIFh derathn, serve dlarrhe_a
c RBC 4.2-5.9x10°calls/uL |V with anemia, hemorrhage, iron
ount
def
. o v with liver disease
Retinol-Binding RBP 2.1-6.4 mg/d|
Protein
6 with dehydration
Sodium Na++ 136-145 mEq/L V with edema, serve burns, water
intoxication
. " with celiac disease
T
Issue . tTG <4.0 U/mL
Transglutaminase
- " low iron levels
Total Iron Bindin w
B 8 TIBC 250-460 ug/dL \ high iron levels
apacity
V hepatic, malabsorption,
Total Protein TP 6-7.8 g/dL diarrhea
H 0,
Transfe'rrln % % Sat 20-50%
Saturation
~ hyperlipidemia, pancreatitis
Triglycerides TG <150 mg/dl — desirable |\ COPD
o 3.7-7.8mg/dl Male ~ with _renal fallufe, gout,
Uric Acid anorexia, leukemia, acute
2.5-6.1mg/dl Female . i .
infectious disease
V with liver disease, gastric,
Vitamin A 20-100 ug/dl pernicious anemia, excessive

folate intake
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V terminal ileal disease

Vitamin B12 200-800 pg/ml
<20 ng/dL: Deficient V liver disease, small bowel
Vitamin D 20-30 ng/dL: disease
(250H) Insufficient
30-100 ng/dl: normal
V with liver disease, pancreatic
Vitamin E 5.5-18 ug/dl insufficiency

" with leukemia, bacterial

White Blood Cells WBC 3.9-10.7 x 103 cells/uL infection, hemorrhage cancer
V with viral infection, chemo Tx,
radiation, HIV
"~ with CHD, arteriosclerosis,
Zinc Zn 66-110 ug/dL IBD

V with malnutrition, diarrhea,

nephritic syndrome.

Laboratory Worksheets
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Anion Gap: A measurement of the interval between the sum of the cations (Na** + K*) minus the sum of
the anions (ClI"+ HCOs') in the blood.

ABG Values Electrolyte Profile Possible Causes Compensation
Values
Nothing
to do
Acid-Base Acid; with .
Imbalance PH PCO2 acid; CO: cl
basic
HCO:s.
Normal Ranaes 7.35 - 35-45 22-26 23-29 97-107
g 745 | mmHg | mEg/L | mEg/L | mEg/L
Low; Hiah: Emphysema, COPD, Increase renal acid
Respiratory blood is gn. Normal impaired respiratory excretion
LI CO2is . . .
Acidosis more - or high function, excessive CO2
- acidic .
acidic retention

Post-intense exercise, Decrease in renal
Respiratory high low Normal anxiety, early sepsis, acid excretion
Alkalosis g or low T J, excessive expiration of CO2

and H20
Metabolic | Normal . Dlarrht_ea, urerr]’r_uerl], EKA’d hyperventilation
Acidosis ow or high ow l T starvation, a high-fat an

low CHO diet, drugs

. Diuretics, increased akali Hypoventilation

Metabo_llc high Normal high ingestion, loss of Cl,
Alkalosis or low .

vomiting

Correction of acid-base disorders is always based on treating the primary disturbance.
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Monitoring: Increased appetite. Possible hyperglycemia,
hyperlipidemia, and wt gain with long-term use.

Avoid alcohol.

MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
Food: Take with food, water, or milk to decrease
stomach upset. With high doses, patients may require
additional vitamin C, K, and folate.
Non-Steroidal Anti- Ib f
on-Steroidal Antt To reduce pain, fever, and inflammation Supplements: Limit/avoid supplemental garlic, ginger, uproten,
Inflammatory Drugs (NSAIDS) . . o Naproxen
ginseng, gingko, and horse chestnut—> possible impact on
blood clotting.
P
< Avoid alcohol.
o
SN
4]
=
(a'd Food: Take with food or milk to decrease stomach upset.
I:I—: Avoid simple sugars and large quantities of CHO d/t risk
o for impaired glucose tolerance. Limit grapefruit and citrus
< To relieve inflamed areas of the body, reduce zruuIt.Iel\:miyn;ewqi:Ei;i?&;as\itlgﬁi?é n:)a;y ?Ete;rfo Prednisone,
Corticosteroids swelling and itching allergies, rheumatoid PP ! ,orp ) Solumedrol,
arthritis, other conditions Decadron
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HMG-CoA Reductase

be needed in people who have heart disease
or who are at risk of developing heart
disease.

Supplements: St. John’s Wort.

Avoid alcohol.

:ﬁ L . . Food: take with food or milk to decrease stomach upset. Tegretol,
Control certain seizures in people with . o . .
(2 . I . . . . Avoid grapefruit, itrus fruit, star fruit, and pomegranate Keppra,
Anticonvulsant/Antiepileptic epilepsy, also used to treat trigeminal . . . . . .
= . e . juice. Give supplemental vitamin D and calcium Phenobarbitol,
N Therapy neuralgia (a condition that causes facial nerve
= ain) Depakote,
72} P Avoid alcohol. Topamax
MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
Food: Take on an empty stomach since food decreases
drug availability. Take with food or milk is stomach upset Furosemide
. . . . Lasix),
o . . To help eliminate water, sodium, and chloride oceurs (Lasix)
< Diuretics from the bod Hydro-
5' ¥ Monitoring: Some diuretics cause a loss of calcium, chlorothiazide
(@] potassium, and magnesium; supplementation may be (HCTZ)
2 required on an individual basis.
>
@)
E Used with diet, wt loss, exercise to reduce the | Food: Take with food. Do not take with grapefruit or Zocor
(0’ . risk of heart attack and stroke and to citrus fruits. Follow a low fat/sat fat diet. . .
< Cholesterol Lowering . (Simvastatin)
O decrease the chance that heart surgery will

“Statins”:
Lipitor, Crestor
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Food: Take with food to increase bioavailability. Take
separately from orange juice. Possible need to decrease
dietary calcium and sodium (d/t decreased absorption).

tract, and skin. Also helps eliminate a bacteria
that causes ulcers.

Supplements: Use caution when taking vitamin K.

Beta Blockers To decrease the nerve impulses to blood Atenolol,
vessels Supplements: Avoid natural licorice. Take 2 hours before Propranolol
or 6 hours after calcium supplements or antacids.
Avoid alcohol.
Food: Limit/monitor vitamin K consumption.
. . Supplements: Do not exceed the upper limited for Warfarin
A I T he f f bl I o o ) o .
hticoagulants o prevent the formation of blood cells vitamins A and E. Limit/avoid supplemental garlic, ginger, (Coumadin)
ginseng, saw palmetto, gingko, and horse chestnut>
possible impact on blood clotting.
MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
2 Used to treat infections caused by bacteria
% such as pneumonia/ bronchitis (infection 01" Food: Take on an empty stomach, or 1 hour before of 2
- Antibacterials the airway tubes leading to the lungs) and :33:; a]::: f:)(:nd' If upset stomach occurs, take with food. Penicillin,
8 (Penicillin) infections of the ears, nose, throat, urinary guargum. Amoxicillin
Ll
P
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Antibacterials

Treat infections caused by bacteria
(pneumonia and other respiratory tract

Food: Take on an empty stomach with 8 oz of water.
Avoid taking medication with dairy products, antacids,

Tetracycline,

(Tetracyclines) . . and vitamin supplements containing iron because they Doxycycline
infections). Also can help treat acne. . . s .
can interfere with medication effectiveness.
. . Food: Take with food to increase absorption.
Treat & prevent fungal infections (yeast s . . .
infections in vagina. mouth. throat Grapefruit/citrus must be avoided with certain
Antifungals gina, ! ! medications. Fluconazole

esophagus, abdomen, lungs, blood). Treat
meningitis

Avoid alcohol.

Sulfamethoxazole

Treat bacterial infections (UTI)

Unless your doctor tells you otherwise, continue your
normal diet.

Drink plenty of fluids during your treatment.

Sulfa, Bactrim

Helps treat shingles and genital herpes

Valacyclovir,

Antivirals (decrease pain/ itching, helps sores heal & .
. Valgancyclovir
prevents new ones from forming)
MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
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MOOD DISORDERS

Monoamine Oxidase Inhibitors

Food: MANY dietary restrictions (foods that contain
tyramine and other pressor amines). Possibly fatal drop
in BP if foods high in tyramine are consumed (aged

(MAOIs) To treat depression; increases the amounts of . .
. cheeses, chocolates, ages meats, soy sauce, miso, Phenelzine,
certain natural substances that are needed to . s
L avocados, sauerkraut, caffeine, bananas, and more— Rasagiline
Note: not commonly maintain balance. .
. should be avoided).
prescribed any more
Avoid alcohol.
Food: Take with food if upset stomach occurs. Avoid
grapefruit/citrus, and caffeine.
. . To relieve anxiety disorders; slowing brain Supplements: Use caution with sedative herbal Lorazepam,
Anti-Anxiety Drugs . . . . - .
activity to allow for relaxation. supplements like chamomile, and kava. Avoid stimulants Diazepam
like caffeine, maté, and guarana.
Avoid alcohol.
Food: Do not take with food or within 1-2 hours after a Zolpidem
To treat insomnia; slowing brain activity to meal (Ambien)
Depressant .
allow sleep. Sedative-

Avoid alcohol.

hypnotics
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Amphetamine

Part of a treatment program to control

Unless your doctor tells you otherwise, continue your

w inflammatory bowel disease (1BD)

having diarrhea

Adderall
Adrenergic agents symptoms of ADHD. normal diet. era
MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
Food: Take with or without food with a full 8 oz of water. Cimetidine
A bland diet is recommended. Take 2 hours before an (Tagamet),
H, Receptor Antagonists iron or antacid supplement. May decrease B12 Ranitidine
absorption. (Zantac),
&' Treat ulcers, GERD & conditions where the Famotidine
2 stomach produced too much acid. Caffeine: May irritate the stomach (Pepcid)
= o ; - Omeprazole
tl’.l, Monitoring: Long-term use may result in By, deficiency. b 'Ip
- Proton Pump Inhibitors P( . osec),l
P Avoid alcohol. "’Egt"pra_zo) e
— rotonix
@)
o
[
(7))}
<
U Antidiarrheals Control acute diarrhea and ongoing diarrhea | Drink plenty of water/ clear fluids to replace lost while Loperamide
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To prevent nausea and vomiting caused by

GASTROINTESTINAL

. . L. Unless your doctor tells you otherwise, continue your Ondansatron
Anti-anxiety Agents cancer chemotherapy, radiation therapy, and ;
usual diet. (Zofran)
surgery.
. To dissolve & prevent gallstones in people Best to take with meals, unless otherwise directed by .
Cholagogues and Choleretics who do not want surgery or cannot have Ursodiol
your doctor
surgery to remove gallstones.
MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES
Surface- Active Agents/ Stool On a short-term basis to relieve constipation Peri-colace,

Softeners

by people who should avoid straining during
bowel movements

Take with water

Colace, Senna

Antiflatulent/ anti foaming

Treat the symptoms of gas (uncomfortable/
painful pressure, fullness & bloating)

Simethicone
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To relieve heartburn and speed of healing of

. . . . Meto-

. . ulcers and sores in the esophagus in people Unless your doctor tells you otherwise, continue your .
Antiemetic ) . clopramide

who have gastroesophageal reflux disease regular diet (Reglan)
that did not get better with other treatments. g
Corticosteroids Relieve sneezing, runny/ stuffy/ |tchy.nose Budesonide
caused by hay fever or other allergies.

MEDICATION USE INTERACTIONS/GUIDELINES EXAMPLES

IMMUNOSUPPRESSANTS

To prevent transplant rejections in people
who have received kidney, liver, and heart
transplants.

Oral solution may be mixed with milk/ chocolate milk or
orange juice.

Avoid drinking/ eating grapefruit.

Limit potassium in your diet (bannas, prunes, raisins and
orange juice)

Cyclosporine,
Tacrolimus

Cellcept (MMF)
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Some medications listed on the tables above may have many uses/indications. You do not need to include every possible thing that the

(%)

2 Treat anemia in people with chronic kidney

o Hematinic failure & people with certain type of cancer | Control blood pressure and increase iron levels. Epogen

[ chemotherapy.

<

Q

o

L

8 Allergies, antiemetic (in cancer pts) Unless yqur doctor tells you otherwise, continue your Dlphenyl-

v) normal diet. hydramine
NOTE:

medication could be used for—the most common uses are fine. | have filled in some of the boxes to get you started. You should use reliable

resources to complete the table; many of the public resources found online will not give you enough information about the nutritional

implications
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Nutrition Support Standards

Standards of Practice

ASPEN Adult Nutrition Support Standards 2018 Article
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Abstract

The American Society for Purenteral and Enteral Nutsithon defines standands as beachmarks repecsenting a mnge of performance
dreumstances.

of comsperest care that shoudd be provided 10 assure safe and effikacious nutration case s most

are documents that define the ded 10 provide

Standurds

cure, These Stundands foe Nutn S for Adult

-

Hospatalized Nmuan:.mupdueolthe.DwSundanaThucptWMukmmwrumb) headihcare

professsonal charged with the care of adalt hospitalized 0y P heeagry in asy bospatal with oe

ullb-.bmdmmnqwnmuonmm TheseSL dasds address prolessional ibilities s they relate 10 paticst
care 1 | Sankeal g evaluation, and professional issnes

unundnumw-mppau\m Cliw Pract mlusm 92m

Keywords

enteral nerition: hospitalization, nuintion QUIALION SUpPoT; pas ol nuurition; dard of care

Introduction esually add fessional responsibilities as they relate to

The Amercan Socety for Parenteral and Enteral Nu-
muon (ASPE\‘) is dedxnwd W improving patient care
the and ke of clmical ootri-
tion and metabolism. Founded in 1976, ASPEN is an
interdisciplinary onga ioa whose members are involved
in the prowision of climicul nutrition therapies, including
parenteral and enteral nuention. With more than 6,500
members from around the world, ASPEN is a community of
dictitians, merses, pharmacsts, physicians, scientists stu-
dents, and other health professionals from every facet of
nutrition support clinical pnam'. research, and educa-
tom. ASPEN isi an in which every
patient recerves safe. efficacions, and high-quality marition
care. ASPEN's mission Is to improve patient care by
advancing the science and practice of clmical mutrition
and metabolism. Thee Standards for Nutrinon Support
for Adult Hospitalized Patients are an update of the 2010
stundards’ They are intended for use by any hospital with
or without a formal sutrition ﬂqponmnoe (or team).
ASPEN defines standards as benchmarl
& runge of perfoemance of competent care |hnx should be
provaded to assure safe and efficacious nutrition care in
most circumsstances” Standards are documents that define
the structure neaded o provid care. Standards

pmemumm. dingnosis, education, care plan devel-
opment. implementation. clinical monitoring. evaluation,
and professional issues ASPEN publishes discapline-based
(eg, dictitian, nurse, pharmacist, or physician) and practice-
based (ez. aduh hospatalized 1 podiatric bospitalized
patients, bome and aly site care) standards Standard
are presented in the most generk terms possible. The details
of specific tests, therapies, and protocols are left to the

hnn.c B:lhﬁneﬂhmﬂ?‘nbal(‘m Dovisaca of

dogy. Booton M k USA: “Thoeas kficmen
l H | Pheladciphs, Peesieyh USA; "Depa
of Natrmoa, .‘h- and Wornen's Howpital Bootun,
Mamach USA; "Mickad E DeBakey Vet Afzin Modeal
Center, Houdon, Texas, USA: ¥ Emory Healthcare, Atkints, Goorpes.
LM "Madical Cily McKinncy, McKnncy, Ters, USA; and
mhﬂ'puml-ﬂb&d\)ﬂnm Siver
Sprmg. Manyland USA

F 3 dincl Nose declernd
Comflcts of micrewt: None daclased
Thie artace orggmally appearcd cnkac on October 15, 20LE

Comopuading Authos:

Boverly Holcombe, PharmD, BONSP, FASHF, FASPEN. ASPEN,
£ Colavillz Rd, Swte 510, Sdver Spemg. MD 20910

Exuil heverlybpmatsnnocircong




Lty er af

Daniel 43

koL

discretion of indnidual heahheare facilities. Each bealib-
care faciliy shall sirive to proside thie best nurrison soppon
care that i possible given the resources of the organizaion.
The sinndards aim to enswre sound and eficent marison
care for these in nezd of nutrition suppaort therapsy:

Tmipaerranr Noge

These sinmdards do not consifwie medical or other pro.
fesional sdvice and showuld nod be nken as such To the
exieni that the informaison puhlished herein may be wsed
tir assist in the care of patients, this is the reslt of the sole
professonal judgmend of the aitending healthcare profes
sonal whose jud gment is the primary component of gualivy
mizddical care. The information presented in these standards
& not & subatitute for the exercise of such judgment by the
healihcare professonal. Circunsiances in clinicall seitings
amd patien indications may require actions different from
those reconsmendad in this doowment and in chose cases, the
Judgmeni of the mesing professional should prevail

Audterce for Stardards

These praciice-based siandards are intended for use by
healtheare profesgonals charged with the care of adsh
hospitalized patents receiving nuiriion support therapy

Level of Care

As limited by the fepormasm Nore shove, these Standamds
of Praciice present a range of performance of compeiems
care thm showld be provided by heahtheare profesionals
caring for sdult hospitalized patients receiving matrition
suppon therapy. Terminclogies included m each standard
are specified as:

{a) ~Shall™: Indicates standards to be Ballowed stmcthe

(b ~Showld™: Indicates thm among several posshilizies
one & paricearly sunnble, withowt mentioning or
excluding athers, or that o certain course of action
i.-:p:n:l'en':dhm sl necessanly required.

ch ~Map": Indicawes a cowrse of m:u:::l:nhmu]:l:n:-i-
sibils wiihin the linis of racommendad [Pracooe

These standards bave heen developed by the ASPEM
Task Force on Standards for Mutrition Suppornt: Adush
Hospitalized Patienis, reviewsd by the ASPEN Clmical
Practice Comnmittee, and approsed by the ASPFEMN Board
of Directors oo July 25, 2005, These Smandards of Prac-
tice should be used in comjunction with the previowsly
published ASPEX Clinical Guidelines, Standarnds. Position
Papers, and other Board Approved documenis, which can
e sroessed o the ASPEN Doosments Library, haipofiswaw.
muritioncare. org'Climical_Pracisce_Librang'.

Chapter I: Organdzation

Swandard . Nurririon Supporr Service (or
Toam )

A msrition support service (or 1eam) should assess and
in codlabaoration wilh patents’ primary teams, manage the
nurmition suppon thernpy of patients who reguire or may
requuire nutrition suppor therapy Thes: patiemts are of-
ten. but miot always, deternsned o be mstritsonally-ac-risk
1 admission or upon ssbsequent evalwarion.’ Crganized
MU Eraiion SUP POt sErvices (of leams) are associsied with
|.n1.prm-a:| patient cutcomes, decreased lengih of hospaal-
ization. and improved cost effectiveness *'* 1f o hospial
dioes w0t have o designated nutrition support service |or
team], the care used 1o provide nuirition ssppon therapy
showsld be mterprofizssioral. The scope and design of the
nurition support service {or team) and their respective
acthvities vary sccording to the unigee sitributes of each
hospital. Amsang varous organizations, managemes of
NUETition SUppon may oMmprise a spectrum of scvities
including o fomeal struciure, an sdnunisirative muirition
commitie: oldy, & coneshative MITLon Suppon service | or
Leam |, o @ BUEFEoN SUpport service (or ieam) thal sssumes
responsibilay fior the nutritson care of patients who recenve
nutrition support therapy.

1.1 When an organized muirition support service |or
team) exists, it shall be direcved by a clinician whao
bas appropriate education, specalied rraning. pa-
tien care experience, OF SCPETEnce i Manging
IMEITICHON. SEPPOIT SETVICes | Leas).

12 Am orgamized ruiritiod Support serice (or beam)
should include o physician, meres, distfion, omd
pharmacist, cach lollowing the standards of prac-
tice for their discipline, = available *

13 If a nuirfion sspport service (of feam) is not
esiablishad, mutrition ssppon therapy should be
managed with an inmerprodescional approach thar
includes the patent's physician, ourse. dieiian,
and pharmacis.

Swandard 2. Policies and Procedures

Wrinlen policies and procedures for providing mutrition
suppsort therapy shall be cunrent.

21 The policies and procedures shall be developed with

the imput of amd review by all members of the
mstrition sUppsort service {of team) anddoer mtrition
SINPPOIT Commiriee.
The policies and procedures shall be reviewed
pericdically and revised as approprise o define
oiptimuad patient care and therapeuic outcomes. (See
E ey

1
[
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Standland 3. Performance Inprovemenr

The nutrition suppon service (or eam) andlor mnricion
support commi e shalll regulardy review and report on ser-
vice periormance, quality indicaiors, patient ouiconse daia
and adwerse evwenis relaced 1o moirition support thempies ™
These: repeoris shalll be shared with all incernal siaketwolders
amdl peporied to external spencees as redquined.

31 The nurritson sapport service (or team) anddor mo-
trition supfport commtes shall recommend policy,
procedure, or probood changes that improse andior
emhance the salety and efficesy of meirnrion support
therapsyc

23 The review of service perfommance should assess
ihe appropriacemesss and efectivensss of nuincion
sUpprt 1he=rapy.

Chapier 11: MNuirithon Care

Murritson care and the sdminsstmation of nuirtion support
therapy shall procesd socording o o semes of steps wih
feedback loops These steps incheds nutritson scresning,
formal purriison assesamend. creatson of o rointion care
plan, imyplementation of the plan, patiem monitoring, eval-
ustion of the plan, evaluatson of the care seiting, and
reformulnison of the plan or rermination of thernpy | Ses
Figure 1 ASPEN Adult Mutrition Care Patbe )

Sraralnd 4. Nurrivion Screening

Murritbon screeming i defined os “a process io sdendify
an individual whoe is painoerished or who & s sk for
malnurriison b0 determane il & demiled nurrison ssosssment
is mdicaved ™ Paisents who are nuirmiicnsl byv-at-risk shall be
identified by & validated scresning process and by penodic
rescresning per institutional policy or standard. ™ This
process sheould be cresied, approsed, and regulady reviewsd
by o growp with organizarional sothoricy, preferabdy a
designared mstrition commities

4.1 Results of ihe msinrion screening shall be doou-
mented and conmmunscated and appropriate iner-
ventionn shall be initimesd within the vime frame
specified by the bospiial or as clinically indicared.

4.} A procedure for rescreening of patiems nol immse-
diately identified as muintionally-s-mek should be
implemented and regulary reviewed.

Starmlrrd 5. Nurrivion Asessmens

All patsents  idenofied as  nutriisonally-at-risk  based
an the muirfion screemang shall enderge & Duoincion
mmmessment ST This mirition  aseessment  shall be
documenied and nmade mailable to all patien care providers.
The intent of the mercoon asesmen & 1o dooument

support thesupy.

baseling  nurritson  pammeters, entify  norritkon sk
factors and specific marition deficiis. determine individual
mririnon needs, and ideninly medical., psychosocial, and
socipectenmic factors that may infleence the prescription
and administration of merition support therapy *H

4.1  The nuemtion assessment shall be perfonmed withdn
the time {rame specified by the hespital and by a
dietitian or 6 clinician with documented specialized
expertiss i muirition.
5.2 The mwiricioen assessmend shall include evaluation
al ihe pariend’s current msiricion siarus and mn-
1t o TS REETE ThET 15
421 A& malwwirivion dingnosis, o presewi, and
degree of malmariison shall be clearly doc-
umented 1o (ecilfiale appropriate disgnosis
coding.

432} Degree ol obesty (b, class 1, class 11, or class
[T} if applicable, shall also be d ccuns=need.

5.5 The patient’s meirition requiremenis shall be sum-
marized bassd on the fimdings of the nuombon
assewsmend and should inchede energy, macromri-
ent {proiem, and as approprisie, carbolydraie and
fmi), os well as fluid, slecorolyvie, omd micronone ng
FEqUIrEmSEls, &% appropriale

54 Mutnton assessment shall include a review and
documemation of factors relevamt o delivery of
mrition suppon therapy Belevant faciors may
inclwde, but are not imited o, the Gollowing: abilsy
1 zat safely and adequarely, patiend’s goals. nssess-
memnd of aspiracion nsk, funcisonal sisies of ihe
gastroinestinal o, cogndtive functiontabilicies,
enteral and vascular acorss. and resolis of pests and
imvasive procedures.

Chapter 111: The Mutrition Cane Plan

Kromedard & (rovals

The process of purriison care is mulifectornal and shall
include mulnple levels of intervention including screening
fior nuiriion risk factors The metriticn cane plan shall
b= crested from 6 comprehensive review and analysis of
informarion gathersd from mary asperis of the patient’s
care. The nuirition care plan shosld inclede “staemenis
of nuirfion goals and monitonngéevalustion parsmeters,
the maost appropriate roube of sdmindtration of nucton
themmpy. method of nutrition access, anticipated durstion of
therapy. and training and counseling goals and methods ™

A formual motrition assesmend poovides the basis for
the murition care plan. The nuimiion care plan guides
comprehensive nuimiion therapy by defining s ratic-
male, describing appropriate intervention and monitering,
and delineating mecommended reassessment and reevals-
atbon parnmeters This process fscilitmes changes in cane

(o appixcabie), the nutnton support service (or team), the
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ASPEN ADULT
NUTRITION CARE PATHWAY

(Age 18+ years)
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Figare 1. The American Society foe Parenteral and Enteral Nutaition adull sstrition cane pathow ey

appropriate 10 the clinical setting while considering the
continuem of care Revision of the nutrinion care plan based
om changes in clinical states and achievenent of goals of
therapy should occur before discontinuatson of nutritson
support thesupy.

Standard 7. Interprofessional Approach

The nutriticn care plan should be developed using an intes-
peotessional team approach involving the patient. caregiver
{of appicable), the nutritson support service (or team), the
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patients physicianis), distitanis), nursas), pharmas),
and iher appropriate Bealthare profesiomls

Stamdard 8. Patient ond Caregiver
Crnmmoricaiion

The auleilion cire plas should mcdeds patienl andfor cine-
giver(s] edaalion ahoul melfElion suppon theeapy, poals
and eagectatioes and ookl incoeporale the wishes of the
ki andior carsgEven]ih Appropisie fouls of admin-
siration shall be defeed identification of miake goalsdhall
b included, and salimatsd ducases of desapy as well 4z
crileim B dissostimmalion of Mesrapy dsald be adulnsied.

Standard B, Selection of Route

Thie soriile sedemead Lo provele nemion segpedt theeapy dlull
b appeoprias 1o the patisn’s clinkal Mt of coadilica
and shall perisiazally be assssal for conlinusd appropei-
alenicns i el da Bor 08 adegeacy in medssg goak of the
sulsitarn cars plas ™ (See Fraurs 2 Routz of administralion
al porithes |

Standard I Sefection of Fornmlation

The emeral nelmios (EMN) oo purentesal nwtrition (PN}
Eormulatsos shall be appropeiale for The paliests disase
process and cosspatible with the roe of aeces 178

MLl The EMNor PN feemulases shall be adjeted o ap-
propriats lased on the palicnl’s cleesal reposs.

1 The EN of PN Rormabtion dkall B adjisal
soennismgly whes spgnificas] amoests of aulesnals
arc povvided feg, pasenteral mfussons malica-
o) Chrough sseans other thas dhe EN foe-
miule o PN admistuse of ko lissssaial theowgh
mcchameal prootdins of ansomesal defsens
i, penal seplasemeil desraph cleoulisesem
fstula) .

Chapter 1%: Implementation
Standard I 1. Ovdering Process

Implemeniation of the nelmion care plis shall Glow
miilrilien asesment el development of o sl nulrilicn

care plin.

U1 Mudesiry to pecscrabe neliation suppodl Desragy
ihall be denermiied by hospinal podey sl apjpli-
cable prode sl hostians lawd
ILL] Hospitad policy alould cleasly amicu-

late the appropraale oralenils, trainisg,
andion cemificasess mel costpelencies -
quipsd Far clinicians whs poescribe aulri-
el S0 Theraps.

11T As delmeatal by clnical privileaes asd
appheshle prelzsionad lemsure ks, o
it Son wepporl clincian sy eniefarile
arders for leeding loemelalions, kbora ory
nesin, mmd mdljesctive theragpy feg, obn-
senous [IV] Beals insubs IVioral clee-
trolynesh and wdjust repiseess baed on
respons o terapy chasging elinical con-
i), alierad laboeitory valess, asd
ETTET R oS P 0

1113 Hospilal policy should include a com-
petency for nuleilion suppom Cherapy
pucscribme.

112 Onders o oulrilion suppest theeapy shall be
documeniad inthe palicars sesoal revoed befare
sl esrlration.

1121 A smssslanibeed onder foemar and review
process o sulsiGon sepporn | henapes
eaders shall B wmal 19 minimmes he
sk of adverse evénls and eeror Tho
proccid sball isclele slasdanded ckee-
tronic orders (og, comspaberazed provelker
cnder cstry CPOE] sysiess) o prescrib-
=g PM and EN. Handwsdlen onder 1o
prcseribe PM and ENM ihould be wealal
der lr polential for ermoe Vesbual asd
telephine orders asd lexl mesagng of
eniders shiouk] B gvoulald % Sz ATPFEN
Parenlesal Matrition Safety Conserie
Recomssestalions® and ASPEM Sale
Practasss for Esteral Mulsimos Thetapy™
Bor details of the prconbing procsed Fo
PR and EN.

113 Numrites care plass shall be implesesiad 1o
prostode safe scowrate, and eflectsve nuleilion sup-
purl therapy banad on the paticnl’s needs asl elin-
ical cosdees sl will peovide resverce-clicin
and fogally responsibk care.

Siandard 12, Nutrition Suppor! Access

Aciess Tor netrtion sepporl therapy shall be achicved ol
sainlained in & manner Chal Sssimizs ndk 1o the patienl

and optimises Therapeula: culomsesh ="

12,1  Standend 1echnigues and gk sloald be siib-
lighad and Rallowed B s deice iideileia asl
rouling cige (Ses section 16.5)

LZL0 The selectsss of o vesis wooss sl (En-
tral v peripheral vein) should depend on
cxpected dusation of ey sulison
sequinsmenly, and patisnls vasculis con-
ol oo il prefiresoe ® A When PN o
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Figurer L. Riute of sdminnirasn algonibm. GL polresioilinal; PN, parcoienal nafnbion

alssinigiered vie g cenbial aocek deviee,
thie lesaieal vemsanie shoiuld be svsidal, =-
peuially m the obess, Ly riosestire infaeion
ks asescmiled wilh ol issedsl cenlial
vesoms catlesters OV 50 Pergpl.
crally imeied esalsal caleiee (PIOC)
ahald pol B oaesd o6 Slralegy 1o fe-
dies cedtral bhg-associalad blsshiream
infectios (CLABSHY A OWC wath the
lewnsl nussbes of lumens o porls feguiesd
lor thoal parsssd shodb] Be used G PN
LR T P

The seledtion of an csteral aoess devass
(nassmlerie W cnleroslvmy [i& Fasleo-
Loy, fepesalossy]| skaald depend om Che
patzsnl’s discase slale sealk and goaky
cilacal sslualson, gasiromisslina analossy
asd Penctics, expecial duration of EN
thesagyy, and the abiay 1o salely acoss
the padlsoinlesimal trac via sededogic,
swgical endoscopic lechnigques, or ather
el uﬂ.ﬂnhg:.-.'“‘-“‘f' {5ee Takle 1
Selectsod ol Enleral Avoeeis Based on Gice-
tric Tolerase and Asticipaed Fealing
Diiiralio. j

Approprians socssd devases shall be placed
by a plhiciis nuse of el bealik-
cae profesionad who i compelenl o

1213

Table I. Sclation of Extersl Avcrw Bused o= Gasine
Tokzaser andd Asisipaiod Feodsmg Dusalzin!!

[huralion
Bdommal Limg Term
Chaslm: Shot Term iLimger Than
Blotibty {86 Wooks) & Wlockap
Y Mgl Crstrostomy
B Mmodundernl Jegarumlonmy
Mamarpgunal

plice 1he specafs: aoessd devans (usl-
ance lochesdogy B placement o oos-
bral venous secess and enleral poces de-
wicss should Bbe used only by dinkisns
i bores comspleted peenagumile Diasasg
and credentzaling requarad by the negpec-
tve imaitution.* = Professiosal with
Enguledpe in prevenling, peoogsarsg, and
mismgemy cosplicalions aociasd with
e placement and masstenance of the
socess devaees should moniloe The we ol
i g Ih'ii'ﬁ.“l“l"“

Proper placemen] of cenbral venows -
ceis devices shall be coaficmed ming ap-
proguise lecknology asd documenlal in

1114
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Figurer L. Route of sdminnirasn algonibm. GL polsesioilinal; PN, parcotens nafnbion

alssinigiered vid g cenbial aocek deviee,
the lesaieal vems anie shoiuld be svsidal, =-
peuially m the obsse, L rmsestire infaeion
rols asescmiled wilh sl issedsl cenlial
vesoms catlesters OV 05HE Pergpl.
crally imeted ecalsal caleiee (PIOC)
aheabd pol B uesd o6 slralegy 1o fe-
dies cedtial bne-associalad blsskireaim
infectios (CLABSH* A OWC wath the
lewsl nussbesr of lumens o porls feguiesd
lor rheal parsssd shodl] Be used fs PN
LR T P

The seledtion of an csleral aoess devas:
(nassmlerie W nleroslvmy [i& pasleo-
Ly, epesslossy|| skoald depend om Che
patssnl’s discase slale sealk and goaky
cilacal sslualson, gasiromisslina analossy
asd Penctics, egpecial duration of EN
thesagyy, and the abilay 1o salely acoss
the padlsoinlesimal o wia sedeedogic,
swgical endoscopic lechnigques, or ather
el uﬂ.ﬂnhg:.-.'“"—“‘f' {5ee Tikle 1
Selectsod ol Enberal Avoeess Based on Gice-
tric Tolerase and Asticipated Feoling
Diiiralio. j

Approprians aoossd devases shall be placed
by a plhsiciis nuse, of el kel
cae profesionad who i compeen o
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Table I. Sclation of Extersl Averws Bused o= Guasine
Tokzaser andd Azisipaiod Feodemg Dusalzn!!

[huration
Bdommal Lomg Term
Chaslm: Shod Term iLonger Than
Blotibty {86 Yook & Wlockap
Y Mgl Crstrostomy
B Mmodundernl Jegarumlonmy
Mamarpgunal

place 1he sperafs: aoeesd devans (Gusl-
ance lecheslogy R placement of G-
bral venous secess and enleral poces de-
wicss shoul] Be used only by dinicians
whi bores comspleted peenagumile Diasasg
and credentzaling requared by the negpec-
tive imaitution.** Professiosals with
Enguladpe in prevenling, peoogsarssg, and
misdgsy cosplicalions aeociasd with
e placement and masstenance of the
soceis devaces should moniloe The we ol
i e Ilt,.l-‘_t‘_-ll-II-I-I.-H—I

Proper placemenl of cenbral venow -
ceis devices shall be coaficmed ming ap-
proguime lechnology asad documenlal in

1114
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EE

the medacal pecond before vl e
o et eral e devices, the wmcallatory
mictbend shall mol e sl upos o 8-
Feerestiate between pulmonary, gasbic, and
simiall bowel placesies of o sasosiliie
Labe ™ When wing esteral acoss syslan
of guidance lechsdogy W plees cateral
mecess deviees, il asy dificalty oocurs dur-
ing imcerisom, confiemalses of Che fisal
tebe posilion should ke done per imli-
tation protocol.” Redsographic cosfama-
Lacess ih U o slandard foe determinsg
e el Dol posilion afles inseion and
shauld be used * 445

LL1.5 Cestral venous acosss vkl be used for
the delivery of PN adiresberes with an
csmolarily geealer tean 900 milkmil.™
The cutheter tip should be positoned in
e |t sepstest of The superior viss
can Bl i e covo-atizml jesction.™
Pesipheral PN st be adssnisiered, if in-
dicated, through a peripheral acoess device
provided e imaslardy of The adsaxlore
is heis Thas of egual b 900 sl Lipid
injectable emulssos (ILE) may be concue-
ﬂ..rdwli'r-lls-!

1216 Monibesing procndures S nulrilios sup-
porl theragy adminsiralion shall indude
vissml inspection of the patienls esteral
o paiesteral aevess devans and mserlion
Hi

Complicatioss ehled o as socid devies and

cilcoser] of 1he inlerenlions [ manage 1he

complicationis) shall be cearly Socusestal o 1he
med il revoed.

Stawmadard I3, PN Admixtwre Prepanetion

PN shall be pregurad aocuraledy as prescribed and stosal
saldy accoedisg 1o Unilad Suates Phasssscopeia (LSP)
gl L'h.FI.tl 2797 Phissssseiilical ‘E-l:lqﬂ-il.dg-
Srerale Products

1l

PN frssiilations sall be prepanad sy curmel

polizies and proosdures pegpandsg sl urisg,

coin al Phalaty, asad arabilay. These procediiees shall

be wapervised By o Bosseed pharmacin with ap-

proquiste cralostiok ol e pe e

IX1.0 A lespiml-speciic slandisdizal procss
few PM preparalion aall b wmal Ths

may include the use of alandardizad PN
fior mulatsoss when appropriale ¥4

131.2 A plarmacst shall eeview the cosienls
of & PN onder for approprislesess and

13z

133

134

I35

136

137

133

costpan: il with previoes onles when
applcabie =%
In hispitals thal we sstomatad compeanding
devices (ACDH) for preparatios of PN foemu-
lations, poluas and proceduess shall be devel-
oped b sidres reponsbdiies R operalion asad
maistenasee, @l trainisg, and ssonitesing ACT
peafivemase (e, quabity ssurase). ™
1321 Adequate lraining of persoansl shall in-
clule me of compuler solfease Lo as-
sist in dady we and trodkle shosting of
ACDe™
131LY PN sebuirate doing el alesis iball be ae-
tivanad i The compuier sol lware and wel
w1l smdeainen] of Che PN Grmularson
i bo costpeending ™
1323 Docements peseraled by the ACD o
wiith the onderal PM formekion.™
1324 The plurmacst asbior plarmacy techni-
cman alall stoador e cgupment during
the preparilson procce Do GREe o
epegation
13215 End-peodic asd validatios testing of PN
admintere: ek be compleial.
In Espilali el outesene preparalan of FN
sdimastere, policies and procadurss shall be de-
velopad for appeoprias oederssg, slofage, propa-
ratiom labeling and dispenssg of PN adsaxiurss
Hospitals sbould cssure thal The ol svores apesy
prepares PN forssulalios @ aooorndasee wilh
USF Geneeal Chapisr =797 Flarmaceetcal
Compounding-Serile Preducta ™
In Bospitals that e standanlinad, commenzally
wiailable PN products, policss and procsdurs:
shalll be developad Tor approprisle anlering, slor-
e, preparation, labding, asd Snpensing of PN
adl o peres ¥15
PN slssaiucss shalll be sierdl: wsell free feom pliys-
ical costassinants (forcgn malesiak asd plys-
ical saler) and misssar palienl expisere L
i e g
A phasmacia shoubd refer 1o ASPEN, American
Soviely of Heallb-sviless Phasssaciats (ASHP)
FIM Drug Shorages, of oller appropriale re-
pourcs(El of managing skoflages and oulages
of PN components and develop lepital-speific
sbrategics 1o provide oplimal PN therapy during
shomges.
Monnulrienl selcalion (e msuling shoukd ke
added 1o PN only whes sepponad by phvsiochem-
il cormgatibility and sability &ia, =
A plarmacs shall conduel & vieml Ecpection of
the Sl PN adminture peior o dspensing. ™
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1300 Addieas o PN admioiere skall aor be mads

oulside of the pharsacy serile compoesdiing
ST inal

Sramderd 14, EN Formmla Preparation

EM femukis and proacts shall Be prepaesd sccuralely
el walely as poeseribed and soesd sccondsg o Che
misilacierers” dirsctions and publshed salery cossessii
pecrmine iklions 1

141 EN Fforssiilas sball be pespased by irmsed per-
wodmed under professosal superviion = & dean
crfvicssiear. Ascplic lecbnigue sball b el in
the pejarises off EMN Gamulastd
14.0.1 Peepasation aympment shall be sanifzed

ri il arly.
1402 Ohpess-myuless comlassers s halll e flled wath
EMN Farmula using isplic iechnique.

142 Any additicn of modiulis peedecs of b 1o
the foemula shall be orderad by 1he prescrbing
dinician or deignes
1421 Additsess 1 EM Forsmsdas shall notl be

donear e bealuide
14.22 Auldirssss e closad-syaless EN chstainers
dlall not be made.

Kramdord 15, Packaging and Loheling

PN admimbere: and EN Forsuls conlainers shall be ap-
progriaisly pickaped and lbslsd = o stasdaniral fshion

cennling b Bevpinal polay sl proceduse.

151 PN adssixiines shall be packagsd in admini-
Iraleod conlaisers Thil can asure maindnass
al serlny ad allow visual inspection desing
preparais, slores asd inleicn.

150.1 The PN adnavperes and [ILE adminisered
a4 a eeparals infmion shall be Eabelsd
witls Che Foloswesg o deseribed is the A%
FEN Pasenleral Murition Saboy Cosces-
dits Revossmendation ™
*  Two palicnl iden@iers (og, nase, sl
ical secoed sumber, dare of Brth)

Palienl location o adiress

Aulssesigiralion date ased G

Beyond - date and limes

Roule of administralion (cental vein

v peripheral veas)

Preseribed voluse

Pl et i 51 ¢ il o o [ 10

wa cpelich

& Complene nesse of all ingreadisnls oi-

preiad in (he sams msats of M
id Oz PP dar

®  All PN ingredicars shall be cadered
i assounl per day (ie, grams per day,
miEq per duy)

® Mame of compoasling inslibalion o
pharssacy

1512 Ausdeary labek shoukl Be affised w PN
pilsaviers packigsg o seduce sisk of
ertia (i@, For costral lise oaly).

1513 The PM adsaqees shall ke sonad in @
eelvigeralor (per slabkshal guidelins),
unlies the adimiipere will be adssinisiensd
immediately 1o the patiem, ™15

132 EN Bwstule shall be peckapad in adminis-
lralios coslissers, whal aoere eocieacy af

volume, cheanliness, asd miniemize the eisk e

conlaminmaaa.

1521 Open-avibes sdisssiralion osslisen
shouldl be used if the EN frmula will be
imigdifisd i sl iilar products. Heweser,
e ddditaen of sodiles peeducls & an
open-yElem comlainer say nsull inoan
undceeplable pEl of cealmina=sn in
Iy peribermal esvironmenia”

15.22 Hospaal-prepaned EN forssul aball be
slosd i A nelmgeraled (per enlabished
pusbchees) sk dhe forevela will be ol
ministened mamadiaely o e palicar

133 EM kibek ihall be masslardansd

1531 EN Bwmula conminers shall be labeled
scuralely with the conbssts and 1 pa-
el idenifews (eg same meedical seoosd
nurnber, dale of Birth]), product nasse and
siezagth, additsees, vodomie, i apgaoprs-
ule hang time"'

1532 EM formels conlainst kibsh aball slsoe
conlain delivery sildseees, soule (enlesal),
arsd mictlesl ol administralion {eg, coslis-
i, cyche, Badigh !

1533 EN Rorstuls oo ey labeki shall contain
a slalsmenl mdualing 1kl The prosiac is
fie enlerad admess tralion csly ™

1534 EN Rorstuls con e labeki shall contain
a slalsmenl sdualing 1kl The prosiad is
il fiee IV admissioation. ™

Standard 16. Adwinistration af Nufritton
Support Therapy

EM Ramulas and PN admisbens sball be adssinisiersd
safely asell pocmraely in accoedance with the prescriled
oeder und cossislest with the patsest’s ldlerasds

161 Nulrilion sepport theragy shall be adssinisiered
by ir¢ ustaler B supervision of Lainsd pessonnsl.
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Hospetal-specai: procedenss shall suisl regpandssg
e hemgmsl used Lo adminiler Delralion suppor
ey Organizarsons shoild use smfuson pasigs
wilh e abalety bo pedues ermoe ™

Acuie care facaliis should enablish o podacy dhal
prokabics the e of @ FN admixiune pespaseal
e aclminislealeon @l hoss of in sobacile of
long-term cane facibtizs PN should be discestin-
el prier 1o dmchargs of Lranspodl o andalhes
facilitg™

Eack PR alssliice shoubd e insgealal peior 1o
and dursg admisstration. 1§ viesal dangs ars
presenl, e ademisture shall s be mlssasicierel,
andl Uhe plarmacy sball be sonfed

Belom nulrilion support Therapy s adsaniseral
Lo the gulienl, the kbl on B coalainsr shall
ke chocked agairca fhe oeder asd e palscnli
idenmy shall ke weriled jeor Bospilal polay
o assure the posceibsd (oemalalion = Jdelyv-
ered Lo he appropeiale parsenl and elsoniclenal
by the oorescl rodile e e dessgnatedfinlendal
tmse A A mssration bing should be
alathad o PN coslainess immedialely praod
b use "

The administalaen male of the prssrdsed nue-
eom wappadl Desragy shall be checkad cach time
o new volese b oordersd of inilimed aml peri-
calically during s adssinisirasss ™" Use of an
independent douldecheck verificaion ihoukd be
peelioremed by a seisd clamn prios Lo Beginimg
u PN mfmion, 4~

Procedires dkall be wiallen 1o prevenl il Sandgs
vascular or enleral acces device oorlussce and IV
extravasation 454

EM and PN proceissd shall be Sovesesied in
e pedinl’s mcdical second] ecledeg okt
pisesm pralics volesbey, and hourly fales The
amesl of moliEtion Besajy ondesed i amaounl
pdeste reven] alevaldl Bbe nofed sl reasond G

discropancies evalualed i

Policics and proocderes dkall simp o pecvent,

diggnare:, masape assl monilor palses] isfocisss

caussd by caslamination of de PN sdsaviors

of The aympmenbidevices el in 8 adiomssin.

Bow w PN i an independent ek Dactor Gos

CLARS] ==

162 [afecisss prevenlan slralegiss shall be
ussd 1y minimezs CLABS] includesg
a Bundle of wagetsd, svidende-hiasedl
calheler  Eeerian  amd  Sainlesanss
praciasy =18

1622 Acces porls shall be Sminlaoed with an
approprials anlissplic praod Lo calhsie
manipilaress ssd nunipulilsn dkeild

1. 1k

111

& 12

1&13

ke smimizal vccaar acess devae
iied] o PO abiceiibe] e B iedn] G Talosia]
sampling '™ Cosalinaon of Auids o
el il i imle e PN ayseim dloakl
ke wvoaded, il possable 15 oo aliersalive
are adleble, o pharmacsl akall eview
e congalibility asd sabiliny dics fu
coinfusion geice 1o adminisralon ="
1&93 Unilspecdic dala eegardisg CLAES]
ghall B abuired with all siersal spake-
hrliders dsall pepiomad to el bt
i peyquired V7
194 PN admisiure: shall b ibelsd with the
Byl e dale and b snd Sseandeal
i indicarsd. Omce The delrery syules
i g, the alminiieaeen of @4 PN
adsaviues slall b completal wiles 24
o™ -
165 % Adssinisiraios st for PR dhall be
chasgied svery 14 hoiurs of wilh sick new
P enilaiser. A | 2-miensn e shall be
il Fowr all tivtal metieesd admislires dsal
@ 022 miersd [l Bor deinnoes it
skl (1-in-1) admixperes =% 5
1696 ILEadmininess] scpasately Toss PN ad-
e (deannesasases aouls) aball be
infised Through & 1.2-micees filer and be
compleied witkss 12 hours of iniliating
the inFesion, ™ 5
A pobkcy dhall enin reganksg the samal rale
ol adminkstralesn fr [ILE. Manefatirnes reoom-
imchdation skl b ooasidensd] in forssiilaling
thzi slslemenl.
Cyueling of PN adsadiuess should be eonsslsral
o palients with of & eisk Tof lives dyaluncisss,
en long-lerss PN, o thise who age stable active
and sy benefil from mluses- [res lime =
Prevenlion sieateges shall be used 1o Sdnimize
the sisk of sswobial cemlamimiia ol EN e
miilirssse (Refer 1o the Esperal Matmliog Prae-
tise Rerommendinossd! and Oedldses e the
Provaion and Assewmenl of Malrilion Seppon
Therapy i the Adult Crically 11 Patient®! o
detiils )
Prodealiiezs and protocols o iesessi: the rol of
repargilalion sl aspiralion of EMN Sarstiilar s
should e implemeniad 4
Ie 13l AN paticns receiving BN sball be as-
peaiil Mo riak of aspiralion and siep
employed o mdice asperalion sk asal

mu_lldlﬂ-h
e LED The Bead of the bad dhodld be clevalad

345" durssg EN pdsasisiration unkes
crrfil s g, 1 ALEETI
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Il

An enteral fealing protocs] should be deigned

i aiders (ol oplissal oulrsnls ae debversd

asal unnscessary mlerupison of leoalieg s

mesd. Gadtrie pesidial volumes may be ussd o

acssrs EM tolerance ad padt of a mullifGosisd

M.JIHIH

Pobcies sl procaderes shall sxml 0o minsaes Che

rak of entleral misconmedions

16151 Hespilals sloold comfam 1o [merna-
tional Ovganizses of Sandesdizstion
(B0 slaslied BOG69-3 thal & deiving
ihe peoduction of products wilh e
jpalible cossmerion by deigning fealuess
thil sake mosrese] Connecise iin -
sible feg. ENFi' ™" Entesal deliv-
ery devices o admmsmilralion sets, fealing
lubss, and coleeal Hampges) wilh oos-
s lord Thal can phisically cossas wath
oiher nomcsteral connecton shall sol be
perchiced.

1&15.2 Snasdand Luer sycinges shall pot be uwed
o adminiser ooral o snlenl ssedasalions
o EM formula t ™

I&0153 Tubes or cathelers shall be  lsmeed
Croen e palesd Lo e peoesl of ooggin
e any mew dSicE oF
LT L

18154 Tubes and catheters hivesg Elfseznl pur-
frocies aleinkl be mowiad iw Slleren, dis-
dankeed directions (g, 1V lines roabad
o the head, catern: s posvand che
Feet) and labeled ar peovirnal sl disial
tubing snds "'

Prstocols akall be ssmblnhal fx adnessienng

mesdicareies and swodiler predics throosgh an

enleral socess device ™

lelel Medwutan: should #nol be  sShxsd
deretly walh BN fwstiilie dus 1o
jpstenbial drug-faug and drug-neiies
e raCTho 15 T80

l6 06T Medwumn ondess sbeiild wpecily Che
poule of delnery (e, PO, NG ke, G
ube I nubeh sl be administered aeeond-
g I curnesl guidelines. Special cos-
siderasoss mohide e of proper dosags
s, administralion of The drug s prea:
Mo the EN fwssiils and otbes drugs,
and the kation of dreg delivery in Che
Easrin e a6

l& 163 Enberal scesss  device(d) shoulkl e
Buhiad apgoopizalely befives ased afer
cuch  medicales  sdssssisalion amd
resbaring BN alsssiaration 1o help
prresenl o] o 4150

dl e

Semndard I7. Adverse Events Managernent

An adverse evenl, induding senling svests pelatsd 1o the
ediresmiralion of sulrilan suppodt therapy and the squip-
menbacces devies, sball e docuseesisd asd eeporsd
poondsig 10 hospilal patosol Lo prosssle a caliure ol
paticnl safery Prolocols shoabl be dewsloped s follousd
L decwenie The ek ol adverss svesits

Chapter ¥: Monitoring and Reevaluating
the Mutrition Care Flan

Standard I¥. Paranreters and Frequency

A plin G moeniloging the SMeo of SulnEn mippon
e imerventions shoulk] be stated i the nelraios cee
#.“_ Al

Moniboding pasasteis e ade choden relative Lo ke (hesragry
poals of The nulrilion cne plan. The siin D e plas dkall
e e ined 1o opisian: nelilion suppert therapy asl ackesie
predelersing] poals, i imlicarsd.

1E] The fragesssy ol ssnilenng shouk] depesd on

severily ol illnsss, leved of ssetabalic sl o

Inilaen slabem, ad Wwell as the patients cleacal

mmu'ﬂuﬂ-ﬂ

13. 1.1 Dasly or stoae lrequenl mosslorsg shoiik]
be rexjuired in paticnis who ane ceitically ill,
hsree dbebilinating Sieais o, diale e sl
lives) o inlectios, ans al ek R peloalg
syalirome ohssploalion, dre Dra il g
Berwesn PN or EN ol orul dist, or Beres
e pui sl ossplications idociatsd with
AUIETon Seppor Mg

18.12 Wexlly or as disscally mdicasd mois-
Loring muy b pesded in pulisnls who
are dinieally and melabolically stable with
documenled flable laboralory parasseisr

Mloniloeing paraseters ookl ool e Rllow-

ing-

®  Plysical assamenl, mokiding elinical sgos ol

Mk and holressl sicess oF deficiency

®  Funclional siaius

Vital sgzni

Aclual sulnicnl intake |oeal, enboral, and

peresteral]

Wemght

Labsoraleay dila

Dhagnaostic 16315

Revisw of all sedalion

Chanjps in gativinbelzsal Mmoo

Inpul asl oulpunfeal bakince

Appeoprias chisges i nulrilion sopport |Besagyy

shall be male bassd on resuls of momiloesd

pasaime i Recostmonidal clanggs in auleilion

1E2

1E3
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suppet thesgy including BN Sarmula/PN adsis -
vt o adminstralion ool and resolling oo
plas ™

IE4 Proloools should be eatalslimbed mo mamiain bivod
plasess comes]l = gulinls secenving BN o
FH-.ﬁ'I:'

Standard 19 Reevaluation of Nutrition Care
Pian

TE.H.LHE:IH.UEMI'M o [l = orward &bt
udhg-mrngn.ﬂsu&mam:umﬁunnm
!lll.i"'"

190 Approprmle parassetens dbookl be measoasal
serially durssy sulisss suppedt Derapy and
documenlad #4590 Poameten  may  incude
weighl chasge, changss = laboratory data,
sdequacy of miske, ahibty 1o transition 1o oral
diet, Fusctional stalus perfarssnce, and quality
ol life

192 The moniloring parasseters should be comparal
with the poals of the auiition e plan. 17 goak
aie nol bemg me, a sew clineal nis e o cosplica-
tod deviedage, andion an advere sl ooeir, The
aulEilion cige plis should be modified.

Chapter VI Tramsition of Therapy
Keawdard 20 Adequacy of fntake

The Lramiation of sulsitson Berapues shall be stonitorel.
Revomssesbalions for stpaning ol asd EN intake shall
be documentsd. Adsquecy of encrgy and sulrient israke
& buwal on clinical julgment and shal be sssewad and
divcemented befivee Ssconlinuaes o AulFlon sUpporL
therapy 7 * [See Fygure 2 Rowme of adminstration algo-
filkems

Stamdard 21, Continwity of Care

Comtiary of the auleiion support theeapy shall o
cad Thivegh ecive commumsaig with all members off
the palesa care team, 1he patienl, and caregiver(s). (See
Figare 1 Aduh nstration cape jalise

211 A plan skall be developad e irassitson of nu-
I:l'l.l:i.'dil.lpp-l:ll'l Ihtﬁp:.- L i allernate healt heare
Gacility oo 1 Bt care and should indude
identafcation of e pwesary dinices Spensi-
Ble For coordinatssg, monilecing, pronviding ed-
Llultﬂ.ivl:lh.:li.:i b felial B auppe |
w iy 41 5748

Indicalssss G home aulfiliod Al I HF}
shall be documental.

Hzx

2113 Approprale aducation shoskd be grovided o pu-
tienl andior carcgvens) and dovesestsd befae
dischasge Commesscalion wilth home msfuson
and Bealhcare apessc: asd with e patienl’s
hcsenies reboal i g fpscorl i et st e ook
be: cslablmhed pracs i higutal discharge
The aulrilion suppon Merapy prescaplion sl
adresmiration schedule should Be documenial
and cosmiunicited wath bome infusion amnd bome
health apescas: before dnchange =140 gonar
icall, witk PN, there should be phasmacisi.
Li-phasmacisl crmmumeatsn o e allersale
healhican: facalires o boahe agcsdas
215 Periodic moniloeing shouk] be pseommendsad de-
peading s patienl’s condition. ™ 0

Standard 22, Nutrition Therapy at End-af-Life

Crre

The demion on nellion sepporl Derapy in s esl-ol-
B weilisy sboodd be deterssnal by pulicnl auloacmy
and e pulients fessdy essbers) of suefogale dociison
mmber. The patienl of the palscst’s Tamely ssessberis) of
surfogate decnion smker shall deside on aeeplanos of
refisal of sedical Theraps, = 11555

114

221 The chsasan has no obligalion 1o previde aulri-
Uit s frscert Chieraagyy sl Iy rartionn T . prilessd
Che emall-ol hafe aatialeon. =
Dievminis il Siul-of -5l are ol mads hisal on
healhoare and spirual lileracy of e patienl
and Baher fassily, dhey slall b involved in the
healhoare process of end-of -z

1z
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Tube Feeding Formulas

ADY

. . L to
tw Nutrient . Osmolality Water m Features
2 Product Values Kcal F(’r;) C(H)O 'Ea)t F'(b;e r (mOsm/kg 'E‘;“; C?r/:h)os (mL/L {883 (all formulas are gluten-free and
3 per g g g g ) g g ) DRIsO suitable for lactose intolerance)
Ger 1L
ons | Compleat 1060 | 48 | 136 | 40 | 8 450 1000 | 8o 840 | 828 1400 | Food-based TF formula
|
: 1C
use E‘ﬁersource 1200 | 54 | 164 | 40 | 152 480 1132%/ 960/ 960 | 808 1250 | MCT:LCT = 20:80; Kosher
1C
Jevity 1.2 1200 | 555 | 1694 | 39.3 | 18 450 13855%/ 1122%%/ 807 1000 | MCT:LCT = 19:81; Kosher; Halal
1C
Jevity 1.5 1500 | 638 | 2157 | 498 | 22 525 1;;%%’ 1122%%/ 760 1000 | MCT:LCT = 19:81; Kosher; Halal
iC PP E—
TwoCal HN 2000 | 835 | 2185 | 905 | 5 725 12‘:’31%/ 11%55%/ 700 948 '\K"fsﬁé'r‘_ﬂalallg'm' Low-residue;
No 1 P
fibe | Nutren 1.0 1000 | 40 | 136 | 34 | 0 330 o0l | oor 800 | 844 1500 | T LCT = 20:80; Lowresidue;
r/

i T = onen. —
chr 1300/ | 1200/ MCT:LCT = 20:80; Low-residue;
| Nutren 1.5 1500 | 68 | 176 | 60 0 430 5400 1900 764 1000 | e

1C

Osmolite 1.2 1200 | 555 | 1575 | 39.3 | © 360 ﬁ;‘i%/ 1122%%/ 820 1000 | MCT:LCT = 20:80; Kosher; Halal
Kid | Nepro w/ 1L
ney | CARBSTE 1800 | 81 | 161 | 9 | 1256 745 11%%%/ 1?5’8/ 727 944 Kosher; dialysis
s/di | ADY
abe | Suplenaw/ 1L
ts | CARBSTE 1795 | 45 | 196 | 9 | 127 780 ff,% 1???/ 738 944 Low-residue; Kosher; Halal
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Crit 1400/ 1000/ MCT:LCT = 20:80; Hydrolyzed
car | Pivot 1.5 1L 1500 | 93.8 | 1724 | 50.8 7.5 595 759 1000 protein; Low-residue; contains
2000 1000 . e
e Arginine and Glutamine; Halal
Gl 1L
into . MCT:LCT = 45:55; Hydrolyzed
|| VilARL2 1200 | 75 | 1106 | 539 | 5.1 425 1266/ | 944/ 844 | 811 1185 | protein; Low-residue (low fiber,
Cal 1688
Infl no gas)
am
Gl | peptamen w/ 1L 480/ MCT:LCT = 70:30; Hydrolyzed
:?to Prebio 1000 40 128 40 4 300 1600 800/ 700 | 844 1500 orotein; Low-residue
1L . — 70-20-
alle | Peptamen 880/ 1000/ MCT:LCT = 70:30; Hydrolyzed
rgie | 1.5 1500 68 188 56 0 585 2080 1000 e 1000 protein; Low-residue
S ; 1L . — ANAN- .
Vivonex 700/ MCT:LCT = 40:60; Elemental;
RTF 1000 50 176 116 0 630 1200 668/ 668 848 1500 Low-residue; Kosher, expensive
Oral Supplements
Nutrient CH Osmolality mL.to Features / Usage
i [0)
Product Values Kcal F(’r;) (0] Fat (g) F'(b;a r (mOsm/kg 'erfllf C?IWTF;OS Weﬁer {885} (all are gluten-free and suitable for
per g (9) g ) d g DRI SO lactose intolerance EXCEPT*)
BoostBreeze | 237mL | 250 | 9 | 54 | 0 0 750 80/ o 81 na | Clearliquid; Low-residue; Kosher;
0 150 Halal
Boost 237mL | 240 | 10 | 41 | 4 3 625 o0 | 300 300 | 886 1185 | Kosher
Boost Plus 237mL 360 14 45 14 3 670 23%%/ 350/ 300 78.1 1185 Kosher
Glucerna Shake | 237mL | 180 | 10 | 16 | 9 4 670 20" | 2601 140 | 886 N/A | Kosher; Halal
Nepro with 250/
CARBSTEAD 237mL 425 19.1 | 37.9 22.7 3 745 250 250/ 170 72.6 944 PO/TF; Kosher
Y
Suplena with . PR .
CARBSTEAD | 237mL | 425 | 10.6 | 464 | 22.7 3 780 19071 950/ 170 | 738 944 PO/TF; Low-residue; Kosher;
v 270 Halal
Magic Cup (No 130/ Frozen dessert; *NOT suitable for
Sugar Added) 1299 280 9 32 13 5 N/A 190 200/ 190 | N/A N/A lactose intolerance
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Modular Supplements

Product Nutrient Keal Pro | CHO | Fat | Fiber | Na/K Ca/Phos Features / Usage
Values per (9) (9) (9) (9) (mg) (mg) (all are gluten-free and suitable for lactose intolerance)
. 15floz . —
Benecalorie (1 pkt) 330 7 0 33 0 0 100/0 PO—mnot for TF; Low-residue; Kosher
Beneprotein 9 25 6 0 0 0 15/30 20/0 Low-residue
(1 scoop)
Pro-Stat (Sugar Free) 30mL 100 15 10 0 0 50/20 0/50 Hydrolyzed protein; soy-free; Kosher
T 15mL Emulsified lipid supplement; sourced from safflower oil,
Microlipid (1TBSP) 67.5 0 0 75 0 0 0 Kosher
MCT Qil L5mL 115 0 0 14 0 0 0 Sourced from coconut oil; Kosher
(1 TBSP) '
249 Amino Acid supplement (Arginine and Glutamine);
Juven (1 pkt) %0 25 8.4 0 0 0 200/0 Vitamins C, E, B12 and Zinc; Low-residue; Kosher; Halal
Nutrisource Fiber 49 15 0 4 0 3 15/10 0 Kosher

(1 TBSP)
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Pediatric (>1yr) Tube Feeding Formulas (Nutrient values per 1L / 1000mL)

% L Product Kcal F(’g;) C(I;)O 'zg)t Fi(g;a r (Olinc;grls/lll:g IEI;/gI; C%I:;)os zlr:/1&|l_tlell_r %Ia(;g g}gi (all formulas arlzegt;;?]ij LF; all can be

N ) ) consumed PO**)

general Compleat Pediatric | 1060 | 38 132 39 6.8 380 1722(/) 114(')46%/ 820 éig(;lolggggn&]‘l_ **Food-based TF formula only
compleatPedatric | 600 | 30 | 75 | 20 | 10 30 | {160 | 105 | 20 | g1ve: 1soomL | Food-based TF formula only
Ei‘;terf“ Juniorwl | 4600 | 30 | 110 | 496 | 6 350 fg% 1588/ 852 3:%’%:12?86““’;'_ 50% whey protein: Kosher

cier | Noter Junior 1000 | 30 | 110 | 496 | 0© 350 | o0 | am0 | B2 | ot 1500mL | mosmer ) Protn Loweresidue:

acto E(;i)g/;ht Beginnings 1000 | 29.6 | 108 50 125 <500 fgz 9822/ 833 n/a ggri:;tpi)cgtein—free; Kosher; dairy

Renal e oy | 1800 | 8L | 161 | 96 | 126 | 745 | S0 | 10800 g5 n/a Kosher
guAPF'ngyE/ ADY 1795 | 45 196 96 12.7 780 ff?% 1%5?/ 738 n/a Low-residue; Kosher; Halal

icé, ;ueS/ Pediasure Peptide | 1000 | 30 134 41 3 250 17;;(/) 11%%%/ 845 é?g?/ol(l)ggg]nli gg:ﬁamg nglyd:(%lsth;d Er;ﬁin;

e I R B R R I A R ey
wieREBior | 1000 | 30 | 13 3| e s | fy | g’ | 84| gl B | ey protin ~soible e bend
\I?v?p;?t:r;?n Junior 1000 | 30 136 | 384 74 390 fé%(())(/) 1588/ 844 é%/?/o :1(1JgggnnI;L \(Iivohf?yMCT; Hydrolyzed protein, 100%
Elesptamen Junior 1500 | 46 180 68 56 450 27§é)é 11%%%/ 772 ;:513%/(;/0 :Yiggnol;nl_ \Eliv(:](Z)yMCT; Hydrolyzed protein, 100%
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Severe | EleCare Jr 1000 | 31 | 106.7 | 491 | O 590 fg% 181572/ 839 n/a 33% MCT; Elemental formula; Halal
malabs 9-13yo:
porsio Neocate Junior . ’ 35% MCT;
n (unflavored with | 1000 | 31 | 109 | 49 | 4 620 | oool | 1200 | g | L3ver 330ucal - eGekcal Elemental formula;
**+ prebiotics yo: 2550%5' Kosher
vitiami
Vivonex Pediatric 800 24 126 23.2 0 360 fg(% 1;28/ 880 é:ig(;/olcl)ggg]th 70% MCT; Elemental formula
Pediatric (=1yr) Oral Supplements
Product N\lljatllrl:eers]t Keal Pro Cg' Fat | Fiber ?rﬁn(;g:ﬁ/llfy Na/K | Ca/Phos % mL to meet Features / Usage
per (9) @) (9) (9) ) g (mg) (mg) Water 100% DRIs (all are GF and LF)
Boost Kid Essentials 237mL 240 7 32 9 0 550 12:’;%/ :’;Ci%/ 84% ;?gg/ol(l)gg(r)néll Low-residue; Kosher
Boost Kid Essential 1.5 237mL 360 10 39 18 0 390 %361%/ 33%%/ 2% é?g?/o?iggnol;m Low-residue; Kosher
Pediasure w/ Fiber 237mL 240 7 33 9 3 480 3?5% %%%/ 84% n/a Kosher; Halal
. 90/ 350/ 0 1-8yo: 1000mL | Low-residue; Kosher;
Pediaure 1.5 237mL 350 14 38 16 0 370 390 250 78% 9-13yo: 1500mL | Halal
Infant Breastmilk / Formulas (Nutrient values per 100kcal)
Q . . Osmolality
Pro CHO Fat Na K Ca Phos Fe VitA | VitD
< | Product mOsm/k Features / Usage / Comments
2 @ | @ | @ | mg | mg | (my | (mg) | (mg) | (v) | auy | o J
. 6.1- 284 - Preferred feeding; AAP recs all infants
TermHuman Milk | 1.5 1 103 | " | 24 | 75 ) 4l 20 ] 005 | gy, |3 286 | get >4001U vit D wiin a few days of birth
ge
ne | Enfamil Infant 2 11.2 5.3 27 108 78 43 1.8 300 60 300 Milk-based; 60:40 whey-casein
ral
*Similac Advance Contains DHA; Kosher; Halal
(19 or 20kcalloz) 2.07 10.7 5.6 25 110 82 44 1.9 300 75 310 *Scoop size differs
D . . : )
air | SimilacPM 60/40 | 22 | 102 | 56 | 24 | 8 | 56 | 28 | 07 | 300 | 60 ogo | 80:40 whey-casein; Low mineral content;
y Kosher; Halal
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se

n
Gerber Good Start | 55 | 196 | 51 | 27 | 108 | 67 | 38 | 15 | 300 | 60 250 | Partially hydrolyzed formula
GentlePro

Gl : A0

int | Enfamil Gentlease | 2.3 | 108 | 53 | 36 | 108 | 82 | 46 | 1.8 | 300 | 60 p30 | Partially hydrolyzed formula; 60:40

ol whey-casein; Contains DHA and choline

er . . - . . . . .
*Similac Soy Isomil Soy protein isolate; Contains DHA,;

22 (19 or 20kcal/oz) 245 | 104 ) 546 | 46 110 | 110 ” 19 | 300 60 200 Kosher; Halal; *Scoop size differs
Nutramigen Enflora Extensively hydrolyzed casein;

all | w/LGG 2.8 10.3 5.3 47 110 94 52 1.8 300 50 260 hypoallergenic; Contains DHA

er

; - 55% MCT; Extensively hydrolyzed
i

gs Pregestimil 2.8 10.2 5.6 47 110 94 52 1.8 350 50 290 casein: Hypoallergenic; Contains DHA

Se

ve

re

m . .
Neocate Infant Elemental formula; Dairy-free; Contains

ﬁlu DHA/ARA 2.8 10.8 5.1 39.1 109 116 82.2 15 280 72.9 375 DHA: Kosher: Halal

tri

tio




Enteral Nutrition Care Pathway for Critically Ill Adult

Patients

This ASPEN patiresy provides: steps and resouwrces for managing critically-il adult patents requiring enteral nutntion (EN)L starting at needs

through tion aut of the ICLL
i * i Y
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To view an interactive, online version of the pathway, visit nutritioncare.org/ENPathway.
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TF Calculation Worksheet
Tube Feed Calculation Worksheet

Continuous EN Regimen

To complete the worksheet below, you will first need to know or calculate your patient’s fluid needs
(expressed as ml/d) as well as the kcals needed from TFs.

1. Determine how many ml formula will be provided. First, divide the tube feeding kcal goal by the
kcal/ml of the formula.

kcals from EN =+ kcal/mLin formula = mL/d of formula

2. Fora continuous regimen, determine the mL/hr you will give by dividing the mL/d of formula by the
number of hrs you will give the feeds.

mL/d of formula + hrs = mL/hr of formula

3. To determine the exact provision for your formula, round the ml/hr calculated above to the nearest
whole number then recalculate the total volume.

mL/hr (rounded) x hrs = mL/d of formula

4. Determine the actual nutrients the tube feeding will provide:

Kcal: mL/d of formula x calories/ml of formula =

kcals
Pro: mL/d of formula + 1000 = L x g pro/L of formula = g pro
Fluid: mL/d of formula + 1000 = L x mL H20/L of formula = mL

5. Determine additional fluid required:

mL/d fluid needs — mL of water in formula =

mL/d of additional free water needed
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6. When finished, write out the complete regimen as follows:

Rec TF regimen of at mL/hr which
provides kcal/d, g pro/d, and mL/d free
water/d.

Regimen meets % est kcal needs and % est pro needs.

In addition, rec give an additional mL/d of water to meet fluid needs.
Total fluids (TFs + water) gives mL/d which meets % est fluid
needs.

Bolus EN Regimen
To complete the worksheet below, you will first need to know or calculate your patient’s fluid needs

(expressed as ml/d) as well as the kcals needed from TFs.

1. Determine how many ml formula will be provided. First, divide the tube feeding kcal goal by the
kcal/ml of the formula.

kcals from EN =+ kcal/mLin formula = mL/d of formula

2. Fora bolus regimen, determine the mL per feed you will give by dividing the mL/d of formula by the
number of feedings you will provide (usually 3-5).

mL/d of formula + # of feeds = mL per feed of

formula

3. To determine the exact provision for your formula, round the ml per feed calculated above to the
nearest whole number then recalculate the total volume.

mL per feed (rounded) x # of feeds = mL/d of formula

4. Determine the actual nutrients the tube feeding will provide:

Kcal: mL/d of formula x calories/ml of formula =
kcals

Pro: mL/d of formula <+ 1000 = L x g pro/L of formula = g pro
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Fluid: mL/d of formula + 1000 = L x mL H20/L of formula = mL

5. Determine additional fluid required:

mL/d fluid needs — mL of water in formula =

mL/d of additional free water needed

6. When finished, write out the complete regimen as follows:

Rec TF regimen of at mL X per

day which provides kecal/d, g pro/d, and

mL/d free water/d.

Regimen meets % est kcal needs and % est pro needs.
In addition, rec give an additional mL/d of water to meet fluid needs.
Total fluids (TFs + water) gives mL/d which meets % est fluid

needs.
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Tube Feed Calculation Practice

Example #1

Directions: Calculate a continuous regimen for the following patient using the provided formula.
Formula: /mL, 80g pro/L, 700mL water/L
Female patient:

Anthros:  Ht: 165cm Wt: 52kg

Est’d Needs:

e Energy goal: 1630 kcal/d
e Progoal: 62g/d
e Fluid goal: 1560mL/d

Calculate rate:

__ 1630 kcals fromEN + 2 kcal/mLin formula = 815 mL/d of
formula
___ 815 mL/d of formula + 24 hrs = 33.95=34 mL/hr of formula

34 mL/hr (rounded) x 24 hrs = 816 mL/d of formula

Kcal, pro & fluid tube feeding provides:

Kcal: 816 mL/d of formula x 2 calories/ml of formula =
1632 kcals
Pro: 816 mL/d of formula +1000=__ .816 L x 80 gpro/L of formula =
65 gpro
Fluid: _ 816 mL/d of formula + 1000 = 816 L x 700 mL H20/L of formula =

571 mlL
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To get the required amount of water, add the rest to flush the tube feed.

1560 mL/d fluid needs — 571 mL of water in formula =
989 mL/d of additional free water needed
Rec TF regimen of formula 2.0 kcal/mL at
34  mi/hrx ___24 ___ hrs which provides 1632 kcal/d,
65 g pro/d, and 571 ml/d free water/d.
Regimen meets 100 % est kcal needs and 105 % est pro needs.
In addition, rec give an additional 989 ml/d of water flushes to meet fluid
needs. Total fluids (TFs + water) gives 1560 ml/d which meets
100 % est fluid needs.

Name the formula

Rate- how much for how long
Kcals, pro and free water

Put into %

Free water flush tube

Case #1

agkrownE

Directions: Determine the appropriate amount of TF for the following patient.
Formula: Nutren 1.0

Female patient: Ht: 66” Wt: 110Ilbs Age: 45

Determine the following:

1. Total energy needs (BEE = 1162 kcal/d) using a stress factor of 1.5:

a. 1162*1.5=1743 kcal

2. Protein needs using a factor of 1.3g pro/kg wt

a. 110#/2.2=50kg * 1.3g pro= 65 g pro

3. Fluid needs using Holliday-Segar method:

a. 1500-20kg, 30kg * 20mL=2100mL
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4. Calculate a continuous TF regimen (use the space below):

a. Nutren 1.0= 1000 kcal/L, 40g pro/L, 844 mL/L

b. 1743 kcal/ 1 kcal= 1743 mL nutren 1.0

c. 1743 mL/ 24 hr=72.6 mL/hr=73mL/hr

d. 73mL/hr *24 hr=1752 mL /1000=1.752 L

e. 1752 mL* 1 kcal/mL = 1752 kcal

f.  1.752 L * 40g/L=70g pro

g. 1.752L*844 mL/L=1479 mL H20 (HAVE)

h. 2100-1479= 621 mL H20 (NEED)

5. Write out the complete regimen as follows:

Rec TF regimen of Nutren 1.0 at 73 ml/hr which provides
1752 keal/d, 70 g pro/d, and 1479 ml/d

free water/d.

Regimen meets 100 % est kcal needs and 108 % est pro needs.
In addition, rec give an additional 621 ml/d of water to meet fluid needs.
Total fluids (TFs + water) gives 2100 ml/d which meets 100 %
est fluid needs.

Case #2

Directions: Determine the appropriate amount of TF for the following patient.

Formula: TwoCal HN

Male patient: Ht: 69” Wt: 145lbs Age: 32

Determine the following:

1. Total energy needs (BEE = 1600 kcal/d) using a stress factor of 1.4:

a. 2240



2. Protein needs using a factor of 1.3:

a.

145#/2.2=66 * 1.3= 85.68= 86

3. Fluid needs using Holliday-Segar method:

a.

1500+ 700= 2200

b. 2414

4. Calculate a TF regimen over 18 hrs (cycled) (use the space below):

a.

TwoCal HN 2000 kcal, 83.5 g pro, 700 mL H20

2240/ 2=1120

1120/18=62.2 mL/ hr

62 * 18=1116 /1000=1.116 L

KCALS: 1116*2=2232

PRO:1.116 * 83.5=93

H20:1.116* 700= 781

2200-781= 1419

5. Write out the complete regimen as follows:
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Rec TF regimen of TwoCal HN at 62 mL/hr x 18hrs which provides

2232 kcal/d, 93 g pro/d, and mL/d
free water/d.
Regimen meets 112 % est kcal needs and 111 % est pro needs.
In addition, rec give an additional 1419 mL/d of water to meet fluid needs.
Total fluids (TFs + water) gives 2200 mL/d which meets %

est fluid needs.
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Directions: Use the label provided to determine the amount of calories, protein and fluid provided from

the following regimens.

Peptamen 1.5 @ 94mL/hr

94ml.hr * 24hr=2256ml/1000=2.26

Kcal: 2.26 *1.5=3384
Pro: 2.26*68=153.7
Fluid 2.26* 772=1745

Peptamen 1L

15 1500

68

188

56

0 ‘585‘

Nutrition Information 250 mL
{Vanilla) (1 Carton) 1000 mL
Calories keal 375 1500
Total Fat* [} 14 56
Sodium mg(mEq) 260(11.3) 1040(45.2)
Potassium mg (mEq) 470 (12) 1880 (48)
Total Carbohydrate g 47 188
Protein g 17 68
Vitamin A

Retinol meg 300 1200

B-Carotene meg 360 1440
Vitamin C mg 130 520
Calcium mg 250 1000
Iron mg 6.7 26.8
Vitamin D mcg 5 20
Vitamin E mg 76 304
Vitamin K meg 30 120
Thiamin mg 0.75 3
Riboflavin mg 09 36
Niacin mg 105 42
Vitamin Bg mg 15 6
Folic Acid meg 200 800
Vitamin By, meg 3 12
Biotin meg 150 600
Pantothenic Acid mg 53 212
Phosphorus mg 250 1000
lodine meg 56 224
Magnesium mg 100 400
Zinc mg 9 36
Selenium mcg 19 76
Copper mg 0.75 3
Manganese mg 1 4
Chromium meg 15 60
Molybdenum meg 45 180
Chloride mg(mEQ)  435(12.3) 1740 (49)
L-Carnitine mg 375 150
Taurine mg 375 150
Choline mg 170 680
Water mL 192 768
*MCT provides 10g/250 mL and 40 g/1000 mL

880/ | 1000/
2080 ‘ 1000 ‘ 72 ‘ 1000 ‘
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Parenteral Nutrition

PN Basics for Adults 2016 ASPEN Article

Abstract
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Parenteral nutrition (PN) is a life-sustaining therapy providing nutrients to individuals with impaired intestinal
tract function and enteral access challenges. It is one of the most complex prescriptions written routinely in the
hospital and home care settings. This article is to aid the nutrition support clinician in the safe provision of PN,
including selecting appropriate patients for PN, vascular access, development of a PN admixture, appropriate
therapy monitoring, recognition of preparation options, and awareness of preparation and stability concerns.
(Nutr Clin Pract. XXXX;xx:xx-xx)

nutritional support; parenteral nutrition solutions; central venous catheters; vascular access devices



Nutrition support of the adult patient with parenteral
nutrition (PN) has advanced dramatically since its
development and clinical introduction over 50 years
ago.! A complex therapy with nearly 40 different
components, PN requires careful patient selection,
timing of initiation, individualized therapeutic dosing,
and appropriate monitoring to maximize therapy
benefits and minimize risks.2 Furthermore, ordering
practices vary between institutions and patient types
(eg, neonate, pediatric, adult). Recent PN guidelines
highlight education as an opportunity to improve
safety and efficacy of PN.3 Individuals involved in
prescribing and monitoring PN should be confident in
their knowledge of PN, including indications, vascular
access, admixture design and delivery, and PN-
associated complications.?? This article is intended to
provide an overview of PN admixtures, including
implementation and management strategies to assist
the nutrition support clinician with safe and effective
use of PN in the adult patient. While key to safe PN
utilization, neither PN order entry nor PN review and
verification processes will be covered in this article.
The reader is directed to the American Society for
Parenteral and Enteral Nutrition (ASPEN) PN resources
page available at www.nutritioncare.org for additional
information.

Indications

PN is traditionally indicated when an individual cannot
be fed enterally. However, there are circumstances
when infusion of nutrition intravenously may be more
appropriate or required to provide adequate
nutrients. The decision to initiate PN and the timing of
initiation is often multifactorial and requires
incorporation of elements such as the patient’s
desires, attitude toward the therapy, overall
prognosis, nutrition status, and subjective quality of
life. Incorporation of this information should provide
clarity as to the purpose and goals of therapy. Patient
desires, prognosis, and subjective quality of life often
change with treatment duration and course of
disease. Therefore, the indication for PN should be
periodically reassessed.
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Vascular Access

PN as well as other intravenous (IV) medications
influence vascular access-type selection. Other factors
to consider include expected duration of therapy,
frequency of therapy (daily vs intermittent), patient
activity level and lifestyle, surgical history of the head
and neck, psychosocial issues, and ability to care for
the device.* Prior to initiation of PN, it is important to
evaluate a patient’s vascular access type, tip location,
and insertion site to ensure safe delivery of the
preparation. Table 1 describes common IV access used
for infusions of PN admixtures and briefly discusses
advantages and disadvantages as well as limitations to
each device.*
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Table 1. Vascular Access Devices.*

Catheter Type

Placement

Advantages

Disadvantages

Central access
Percutaneous
nontunneled
central catheter

Tunneled cuffed
catheters

Peripherally
inserted central
catheter (PICC)
nontunneled

Implanted ports

Peripheral access

Jugular, femoral, subclavian

Percutaneous placement
via subclavian or jugular
vessel; cephalic, jugular
vein cutdown

Percutaneous placement
via a peripheral vein

Percutaneous venous
placement via
subclavian, jugular, or
peripheral vessels

Percutaneous peripheral

Economical, easily removable, can
be replaced over guidewire,
useful in acute care and
shortduration therapies

Long-term usage, home care,
dressings and sutures can be
removed after 1 month, self-care
easy, repair kit available

Used in acute and home care for
therapies ranging from several
weeks to months, low risk of
placement complications,
placement occurs anywhere
from radiology suite to patient
bedside

Used for long-term therapies, site
care only when accessed,
monthly heparin flush, body
image intact, no external
segment for breakage

Least expensive, least risk for
catheter-related infections,
no special placement room,
clinicians are easily trained in

Used for therapies lasting 2—4

Catheter breakage not repairable,
patient self-care difficult, requires
sutures to prevent dislodgment, high
risk for catheter-related infection, not
recommended for home care

Operating room or specialized room for
placement, requires small procedure
for removal

Self-care may be difficult with
antecubital placement because
dressing changes require both hands,
repair kits may not be available

Needle access required, needle
dislodgement can result in infiltration,
placement in operating room or
specialized room, surgical procedure
for removal

Requires site rotation every 48-72
hours, not appropriate to infuse
preparations >400-600 mOsm/L,
concentrated
antibiotics, and vesicants

Not appropriate for infusions requiring

Peripheral insertion
catheters
placement
Midline Percutaneous peripheral
catheters insertion weeks

Midclavicular
catheters

Percutaneous peripheral
insertion

Used for therapies 2—3 months

central access, including PN with >900
mOsm/L
Not appropriate for infusions requiring

central access, including PN with >900
mOsm/L

PN, parenteral nutrition. Reprinted with permission from Krzywda EA, Andris DA, Edmiston CE. Parenteral access devices. In Mueller C, ed. The
A.S.P.E.N. Nutrition Support Core Curriculum: A Case-Based Approach: The Adult Patient. Silver Spring, MD: ASPEN; 2012:269.

Formula Design
Assessing Energy and Protein Requirements

Components used in PN typically include protein as
amino acids (AAs) and energy substrates as
carbohydrates and fat, as well as electrolytes,
vitamins, trace elements, minerals, and water. Careful
consideration of patient-specific needs, including age,
body habitus, nutrient requirements to support
physical activity and maintain a healthy body mass
index (BMI), and conditionspecific concerns (wounds,
infection, critical illness, and kidney or liver

dysfunction), needs to be incorporated into
determining energy and protein requirements.”” The
most accurate way to predict metabolic needs is
through indirect calorimetry, but use is limited by
availability and cost. Many published predictive
equations estimate energy and protein requirements
based on different factors listed above and range from
40%—75% in accuracy compared with indirect
calorimetry. A weight-based approach provides
simplicity over predictive equations with calories
ranging from 20-35 kcal/kg/d and protein from 0.8—
2.5 g/kg/d (see Table 2).>712



Recently new approaches to macronutrient
dosing have emerged and include strategies such
as permissive underfeeding, hypocaloric high-
protein feeding, and supplemental PN. Permissive
underfeeding, used primarily in critically ill
patients, provides less energy than estimated to
prevent complications such as hyperglycemia and
electrolyte derangements. This strategy has been
associated with fewer infectious complications and
reduced hospital mortality.”? Hypocaloric high-
protein feeding, studied in critically ill obese
patients, provides a caloric deficit with adequate
protein supplementation and has been shown to
be as efficacious as eucaloric feeding. This strategy
may decrease hospital length of stay, multiple-
organ failure, and number of hyperglycemic
episodes per day.%113 Sypplemental PN, whether
early (1-7 days after intensive care
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Protein

Aiding in formation and repair of body structures such
as skin, tendons, membranes, muscles, organs and
bones, proteins are an important component of the
human body’s mass and structure.

In PN, a mixture of crystalline AAs is used to
provide protein and, if oxidized for energy, yields 4
kcal/g. Standard AAs are a mixture of essential and
nonessential amino acids that are commercially
available from a variety of manufacturers.?®
Specialized or modified AA preparations also
available are specifically formulated to meet the
needs of disease or specific AA requirements in
adults.?%?! These products can be more costly with
controversial clinical benefit over protein dose
modification using standard AA preparations.
Table 3 details a comparison of the various AA

Table 2. Approximate Adult Daily Energy and Protein Requirements.>7-12

Patient Type Energy, kcal/kgab Protein, g/kg

Well nourished, healthy, maintenance 20-25 0.8-1

Critically ill, metabolic stress, trauma, undernourished 25-30 (up to 35 in certain cases) 1.2-2 (up to 2.5 in certain
cases)

Critically ill obese (BMI t30)° 11-14 of ABW or 22-25 of IBW BMI 30—40, t2 of IBW BMI

>40, 12.5 of IBW

Acute renal failure, chronic kidney disease 25-30 (up to 35 in certain cases) ND, 0.8-1.2

HD, 1.2-1.5 (may need to adjust
based on frequency of
dialysis)

CRRT, 1.5-2.5

PD,1.2-1.4

ABW, actual body weight; BMI, body mass index; CRRT, continuous renal replacement therapy; HD, hemodialysis; IBW, ideal body weight; ND,

nondialysis; PD, peritoneal dialysis.

Predictive equations may also be used to estimate needs. °If available goals may be directed by indirect calorimetry. ‘Hypocaloric feeding is not
appropriate for patients with impaired renal or hepatic function. Published data are limited on use of hypocaloric feeds as a

long-term dosing strategy or use in the non—critically ill patient.

unit [ICU] admission) or late (>7 days of ICU
admission), is used when full enteral feeding is not
possible or inadequate to meet caloric target. A
morbidity and mortality benefit as well as timing of
supplemental PN remains a controversy.}418

Macronutrients

preparations available.?®%* While preparations are
therapeutic equivalents, they are not generic
equivalents due to different buffering electrolytes
and pHs, which can affect compatibility.

Carbohydrates

Carbohydrates, the primary energy source in the
human body, provide approximately 45%—65% of daily
energy requirements. Stored as glycogen in the liver



and muscle, it is a vital energy source for the brain
and other cells in the body to function properly.

In PN, the carbohydrate substrate used is
dextrose monohydrate. It often makes up about
60% of total kcal/d or approximately 70%—85% of
nonprotein calories in the preparation.>? An acidic
solution with a pH of 4.0 (3.2-6.5), dextrose
provides 3.4 kcal/g and is commercially available
from a variety of pharmaceutical
manufacturers.'>?° Available only in one
commercially prepared premixed peripheral PN
preparation, glycerin (also called glycerol), a sugar
alcohol, can alternatively be used as a
carbohydrate source providing 4.3 kcal/g. This
preparation has been reported to induce less
hyperglycemia than dextrose-containing
preparations.'®2°

IV Fat Emulsion

Fatty acids aid structural integrity and fluidity of cell
membranes and affect cell signaling pathways such as
apoptosis, inflammation, and cell-mediated immune
responses.?® Classified by hydrocarbon chain length
(short, medium, long), number of double bonds
(saturation), and location of those double bonds, fatty
acids are a calorie-dense form of energy for the body.
Providing about 15%—30% of nonprotein calories in a
PN admixture, it serves as a source to prevent
essential fatty acid deficiency (EFAD).> Using this
calorie-dense macronutrient as part of a “mixed-fuel”
system can reduce infusion rates and total dextrose
needed in PN, improve metabolic tolerance, and
prevent complications compared with fat-free PN
admixtures (see Metabolic Complications of PN
section).

In the United States, long-chain triglycerides (LCTs)
are commercially available in the form of soybean oil
(Intralipid [Fresenius Kabi, Mississauga, Canada],
Nutralipid [B. Braun

Medical, Bethlehem, PA], Liposyn lll [Hospira, Lake
Forest, IL]) and not yet to the market a combination of
olive oil/soybean oil (Clinolipid; Baxter International,
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Deerfield, IL), which are summarized in Table 4.27-3°
Ranging in concentrations from 10%—30%, these oil-
in-water emulsions also contain egg phospholipids as
an emulsifier and glycerin to adjust osmolality.*2°
Glycerin also adds caloric content to the IV fat
emulsion (IVFE) and varies depending on
concentration of the fat emulsion. A 10% emulsion
provides 1.1 kcal/mL in
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Table 3. Common Commercially Available Crystalline Amino Acids.%-24

Type Manufacturer Name pH Strengths, % Intrinsic Additives, per g AA
Standard Hospira Aminosyn 5.2 (4.5-6.0) 8.52 0.41 mEq Chloride
1.06 mEq Acetate
10 1.47 mEq Acetate
Aminosyn Il 5.8 (5.0-6.5) 10 0.38 mEq Na?*
0.72 mEq Acetate
15 0.34 mEq NaZ*
0.72 mEq Acetate
Baxter Travasol 6.0 (5.0-7.0) 10 0.4 mEq Chloride
0.88 mEq Acetate
Clinisol 6.0 (5.0-7.0) 15 0.85 mEq Acetate
Prosol 6.0 (5.5-6.5) 20 0.7 mEq Acetate
B. Braun FreAmine llI 6.5 (6.0-7.0) 10 0.1 mMol PO
4
<0.03 mEq Chloride
0.1 mEq Na?*
0.89 mEq Acetate
PlenAmine 5.6 (5.2-6.0) 15 1.01 mEq Acetate
Stress Hospira Aminosyn HBCP 5.2 (4.5-6.0) 7 1.01 mEq Acetate
B. Braun FreAmine HBCP 6.5 (6.0-7.0) 6.9 <0.04 mEq Chloride
0.14 mEq NaZ*
0.86 mEq Acetate
Liver failure B. Braun HepatAmine® 6.5 (6.0-6.8) 8 0.1 mMol PO
4
<0.04 mEq Chloride
0.13 mEq Na?*
0.78 mEq Acetate
Renal failure Hospira Aminosyn RF¢ 5.2 (4.5-6.0) 5.2 2.17 mEq Acetate
B. Braun NephrAmine® 6.5 (6.0-7.0) 5.4 <0.06 mEq Chloride

0.09 mEq Na?*
0.81 mEq Acetate

AA, amino acid; Na%, sodium; PO, phosphate. 2Manufactured with and without electrolytes.*°Contains high concentrations of the branched-chain
AAs isoleucine, leucine, and valine relative to standard preparations. ‘Contains high concentrations of the branched-chain AAs isoleucine, leucine,

and valine, as well as low concentrations of methionine and the aromatic
AAs phenylalanine and tryptophan relative to standard preparations.
dContains essential AAs plus arginine. ¢Contains essential AAs only.

comparison to a 20% emulsion, which provides 2
kcal/mL, and a 30% emulsion providing 2.9-3
kcal/mL.22% Europe has additional products, including
a fish oil-based IVFE (Omegaven; Fresenius Kabi, Bad
Homburg, Germany) containing only ®-3 fatty acid as
well as IVFE blends containing medium-chain
triglycerides (MCTs) (Lipoplus [B. Braun, Melsungen,
Germany], SMOFLipid [Fresenius Kabi, Bad Homburg,
Germany], Structolipid [Fresenius Kabi, Bad Homburg,

Germany], Lipofundin-MCT [B. Braun, Melsungen,
Germany]), which are oxidized faster than LCT.2%26:31

Soybean oil, a mixture of -6 and -3
polyunsaturated fatty acids, contains a larger number
of double bonds, the target for lipid peroxidation,
leading to an increase in oxidative stress. In addition,
-6 is metabolized to arachidonic acid, leading to
proinflammatory eicosanoids such as prostaglandins,
thromboxanes, and leukotrienes. Due to these
mechanisms, soybean oil-based IVFE has been



Daniel 79

Table 4. Food and Drug Administration Approved Intravenous Fat Emulsion Products.2’-30

Populations Strength(s) Major Fatty Acid Osmolality,
Approved for Use Available, % Components, % Range mOsm/kg
Name Manufacturer pH Fat Source Water
Clinolipid® Baxter Adults only 20 6.0-9.0 4:1 (olive/soy)?  Linoleicc (13.8-22) 340
Oleicd (44.3—79.5)
Palmitic (7.6-19.3)
Linolenice (0.5-4.2)
Stearic (0.7-5)
Intralipid  Fresenius Kabi Preterm infant 10 8.0(6.0-8.9) Soybean ail Linoleic® (44-62) 300-350
Pediatrics 20 Oleic? (19-30)
Adults 30f Palmitic (7-14)
Linolenice (4-11)
Stearic (1.4-5.5)
Nutrilipid  B. Braun Preterm infant 20 6.8 (6.0-8.9)  Soybean oil Linoleic (48-58) 390
Pediatrics Oleic? (17-30)
Adults Palmitic (9-13)
Linolenice (4-11)
Stearic (2.5-5)
Liposyn Hospira Preterm infant 10 8.3(6.0-9.0) Soybean oil Linoleicc (54.5) 284
11 Pediatrics 20 Oleicd (22.4)
Adults

Palmitic (10.5)
Linolenice (8.3) Stearic
(4.2)

30f 8.3 (6.0-9.0)

aNot on the market at the time of this publication.

®Qlive oil contains significant amounts of a-tocopherol that contributes to vitamin E status.

associated with adverse immunological effects and
proinflammatory properties.3733

The 2016 joint guidelines by ASPEN and the
Society of Critical Care Medicine (SCCM) suggest no
soybean oil- based IVFE be administered during
the first week following the initiation of PN in
critically ill patients and to a maximum of 100 g/wk
if there is concern for EFAD due to the possibility of
immunosuppression (quality of evidence: very
low).” This recommendation is based primarily
from a study by Battistella et al** conducted nearly
20 years ago in a small study population of 60
trauma patients. Well-designed clinical trials are
needed to determine the impact on immune
response and overall risk of IVFE in the critically ill

patient.7343s

Olive oil, a monounsaturated fatty acid
containing -9 fatty acids, has one double bond

and is less susceptible to lipid peroxidation than
soybean 0il.2>% The Food and Drug Administration
(FDA)—approved product in the United States is an
olive oil/soybean oil-based IVFE in a 4:1 ratio
(Clinolipid) but, at the time of this publication, is
not yet available on the

‘@-6. w-9. cw-3. fThirty percent preparation is only approved for
compounding purposes.

market. When studied against soybean oil-based
products, it has shown less impact on neutrophil
function, lymphocyte proliferation, and interleukin-2
production in vitro and in vivo as well as shorter
mechanical ventilation time and ICU length of stay.>’~
40 |In contrast, 2 studies found no difference in length
of stay, mortality, nosocomial infection, or
inflammatory and oxidative stress markers between
patients. These studies did find an increase in systolic
blood pressure and impaired endothelial function in



patients receiving soybean oil compared with olive
0il.*¥*2 Aforementioned studies are limited by the
heterogeneity of study design, population, and
specific IVFE. Mixed olive oil/soybean oil-based IVFE
may be beneficial in populations where
immunological and inflammatory effects may be
detrimental to outcomes such as critically ill, severely
burned, orimmunocompromised patients.

Electrolytes

Electrolyte requirements for an adult receiving PN
vary depending on anticipated patient requirements,
nutrition status, presence of organ dysfunction, and
underlying disease states. In addition, ongoing losses,
medications, and fluid or electrolyte shifts can also
necessitate electrolyte dose changes to the PN
admixture. As an example, potassium, phosphate, and

Table 5. Suggested Intravenous Electrolyte Doses for Adults.>2>

Electrolyte Maintenance Range? Intake
Maximumsb<
Sodium 1-2 mEqg/kg/d 150 mEq/L
Potassium 1-2 mEq/kg/d 240 mEq/d
Calcium 10-15 mEq/d 25 mEq/d
Magnesium 8-20 mEq/d 48 mEq/d
Phosphate 20-40 mmol/d 60 mmol/d

Chloride/acetate  Change to maintain
acid base balance

aThese requirements are based on healthy people with normal losses.
bSuggested maximums may vary depending a facility policies.
Compounding limitations may not allow for additions at maximum
threshold.

‘Intake maximums are to be used as a guide to help the practitioner with
safe electrolyte dosing and avoid potential error but should not supersede
clinical judgment.

magnesium may need to be dosed more
conservatively in renal dysfunction because of
impaired excretion.”> See Table 5 for suggested daily
maintenance and maximum electrolyte PN additions
for adults.

Typically to maintain acid base balance, the
chloride and acetate are used in equal amounts, but
adjustments can be made depending on acid base
status. Often by maximizing the
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Table 6. Salt Forms of Electrolytes.*?

Electrolyte Salt Form

Sodium Chloride, acetate, phosphate
Potassium Chloride, acetate, phosphate
Chloride Sodium, potassium

Acetate Sodium, potassium
Phosphate Sodium, potassium
Magnesium Sulfate,? chloride

Calcium Gluconate,? gluceptate,

chloride
aPreferred salt form for use in parenteral nutrition admixtures.

amount of acetate in PN, one can avoid exacerbating
metabolic acidosis; conversely, maximizing chloride
and limiting acetate will reduce the risk of
exacerbating a metabolic alkalosis.>?° Commercially
available AA preparations contain certain electrolytes
that need consideration such as acetate, which can
affect the patient’s acid base status, and phosphate,
which can disrupt admixture chemical stability with
calcium.?°

Electrolytes are available in various salt forms (see
Table 6) and are manufactured as single salts or as
combination products. They can also come included in
certain stock AA preparations as well as commercially
available PN admixtures. Certain salts are preferred
for use in PN admixture because they are less likely to
cause incompatibilities compared with alternative
salts such as calcium chloride, calcium gluceptate, and
magnesium chloride.

While there is no “one size fits all” approach to
dosing electrolytes in PN, guidelines recommend that
electrolytes shall be ordered as the complete salt form
vs the individual ion and as amount per day or amount
per kilogram per day.* We suggest that practitioners
new to ordering electrolytes in PN develop a
systematic approach to dosing like the example in
Figure 1.

Vitamins

Essential to maintain fundamental functions of the
body, including growth, metabolism, and cellular
integrity, vitamins are organic substances that are

Daniel 81

unable to be synthesized by the human body and
necessary additions to PN. Commercially available
products for use in adult PN preparations include
single-vitamin products and multivitamin products
with both fatsoluble and water-soluble vitamins.
Parenteral fat-soluble vitamin daily dose in
multivitamin products is approximately the same as
the oral recommended daily allowance (RDA).
Watersoluble vitamins in parenteral doses are 2.5-5
times greater than oral RDA.*>™*8 Rationale for the
increased requirements over oral RDA includes
increased needs secondary to malnutrition, presence
of baseline vitamin deficiencies, and metabolic
changes secondary to acute and chronicillness.
Additional rationale specific to water-soluble
parenteral vitamins is the increased urinary vitamin
losses compared with oral administration.* Table 7
provides the composition of commercially available
parenteral multivitamin products in the United States
for adults. Experts have raised concern as to whether
the daily dose of 200 International Units per day of
vitamin D is adequate to avoid deficiency in a PN-
dependent patient. Furthermore, there is currently no
separate parenteral ergocalciferol or cholecalciferol
product commercially available to supplement a
patient who is vitamin D deficient and either is unable
to take or fails to respond to oral vitamin D
supplements.*®

Trace Elements

Trace elements are required for normal
metabolism and growth. Commonly used trace
elements include copper, manganese, chromium,
zinc, selenium, and iron. Trace element (TE)
products are available as single-entity products and
in various multiple TE combinations and
concentrations. Table 8 provides the daily
requirement for TEs in adults based on healthy
individuals with normal losses and details the doses
provided in multi-TE products.

Adult daily copper requirements for the PN
patient are 0.3— 0.5 mg. This is 50% less than the
dose provided in standard multi-TE products. Since



copper is mainly excreted in the bile, the amount
provided in PN should be reduced by 0.15 mg in
patients with cholestasis.*®* Manganese, also
mainly excreted in bile, is provided in multi-TE
products in a standard daily dose of 400-800 mcg.
This is 4 times the recommended parenteral
requirement of 55 mcg daily.*® Manganese has also
been found as a contaminant in PN.>° Omit copper
or manganese in a patient with symptoms of
toxicity or with elevated whole-blood
concentrations.*®

Standard multi-TE dose of chromium ranges
from 10—-12 mcg, which is similar to the
recommended daily dose of 10 mcg. Consider an
omission or reduction of PN chromium dose in
patients with renal failure or elevated serum
creatinine due to risk of accumulation.* The typical
dose of zinc provided in PN of 3-5 mg/d is
adequate to meet estimated adult parenteral
requirements.*®* Zinc has also been found as a
contaminant in PN at approximately 1.1 mg/2L.%°
Selenium in a dose of 60 mcg is provided in multi-
TE products and meets minimal adult
recommended requirements. Higher doses may be
required to maintain ideal serum concentrations as
selenium needs are increased in patients with

malnutrition, critical illness, and burn injuries.*®*°

Other TEs that can be supplemented in PN are
molybdenum, iodine, and iron. The most common
of these is iron. There are several injectable iron
product available on the market, but only iron
dextran is approved for addition to PN and should
be reserved for addition in IVFE free admixtures
secondary to the potential to destabilize an
admixture containing IVFE.3>! (See Parenteral
Nutrient Systems for Delivery section.)

PN Drug Shortage Considerations

In recent years, a multitude of drug shortages in the

United States have affected PN compounding. Nearly

all components
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Determine No -
phosphate dose? Add as sodium 77| Dose potassium
phosphate? phosphate?
Yes
A 4 Y
Determine sodium Determine potassium
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phosphate dose phosphate dose
1mmol phosphate = Tmmol phosphate =
1.33 mEq sodium 1.47 mEq potassium
Determine o
potassium dose Potassium No Metabolic acidosis or
phosphate added? | excess bicarbonate
losses present?
Yes"
Yes No
R Y
Subtract potasium in
phosphate dose from total
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acetate chloride salt
DeFermlne Sodium MO | Metabolic acidosis or [ Y25y} (o
sodium dose phosphate excess bicarbonate acetate salt
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Y
—
Subtract sodium in phosphate Metabolic alkalosis Yes\-’.. Dose
dose from total desired or excess chloride chloride salt
sodium dose losses present?
\
No+
Dose both
No acid base sodium acetate
disorder or excess and chlonc!e
losses present salts to provide
~1:1 balance
Det . between all
€ e.rmlne . acetate and
magnesium dose Add as magnesium chloride
sulfate
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calcium dose Add as calcium
gluconate
Figure 1. Algorithm for electrolyte dosing in parenteral nutrition. management strategies for shortage situations. Please

aCompatibility dependent on amino acid preparation used in compounding. visit ASPEN Latest News and ASPEN Product Shortage
Latest News (http://www.nutritioncare.org) for

of PN have been in short supply at times over the past additional information on product shortages and

5 years due to a variety of factors, including considerations to assist in management of specific

acquisition of raw materials, manufacturing shortage issues. These recommendations are not to

interruptions, and consolidation of the market. ASPEN ~ be used during routine clinical practice when ample
has assembled a panel of experts to establish supply is available. Traditional recommended dosing
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of PN components should resume after resolution of
product shortage.*?

Table 7. Contents of Parenteral Multivitamin Preparation.45-48

Vitamin Daily Dose (10 mL)
Thiamin (B) 6 mg
1

Riboflavin (B) 3.6mg

2
Niacinamide (B ) 40 mg

3

Folic acid 600 mcg
Dexpanthenol 15 mg
Pyridoxine (B) 6 mg

6
Cyanocobalamin (B) 5 mcg

12

Biotin 60 mcg
Ascorbic acid (C) 200 mg
Retinol (A)? 1 mg (3300 USP units)

5 mcg (200 USP units)
10 mg (10 USP units)
150 mcg

Ergocalciferol (D)2
dl-o. Tocopheryl acetate (E)?
Phylloquinone (K)2b

USP, United States Pharmacopeia.

aFat-soluble vitamins.

bAvailable products can be made with or without phylloquinone; if using
formulation without phylloquinone, patients may need supplementation.

Table 8. Daily Requirements and Dosage Guideline for Trace
Elements in Adults.>*°

Daily Dose Provided
by U.S. Multitrace

Recommended
Trace Element Daily Dose Products
Copper, mg 0.3-0.5 1-1.2
Manganese, mcg 55-100 300-800
Chromium, mcg 10-12 10-12
Zinc, mg 2.5-5 3-5
Selenium, mcg 60; 100 if 0-60
deficiency exists
Iron, mg 1 None

Initiation, Monitoring, and Discontinuation

Rate of PN initiation is determined by multiple factors,
including nutrition and clinical status, history of
glucose tolerance, and ability to tolerate volume.
Protein, having minimal metabolic side effects,
generally can be started at or near goal dose.>**>* In
general, initial carbohydrate amount should not
exceed 150-200 g/d. For patients with diabetes
mellitus or at risk for hyperglycemia, limiting initial
dextrose to 100-150 g/d has been recommended.3>°
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For patients in whom partial goal feeds are desired on
day 1, strategies are outlined in Table 9 for safe
initiation, which include limiting initial maximum
carbohydrate dose. In most adult patients, goals can
be achieved in 2-3 days, and advancement is often
based on glycemic control, electrolyte management,
and IVFE tolerance.>?3

Monitoring of PN should include routine evaluation
and assessment of clinical condition with the focus on
nutrition and metabolic effects of the PN therapy.
Serial documentation is helpful to guide adjustments
to fluids, electrolytes, and nutrient therapy.>* See
Table 10 for suggested monitoring parameters and
frequency.zs,ss,s4,se,s7

The goal of PN therapy is to return to using the
gastrointestinal (Gl) tract with oral diet or enteral
feeds when possible. Transitional feeding is
considered the period between oral diet or enteral
nutrition initiation and PN discontinuation. This
transition should be planned to avoid potential
decline in nutrition status when PN is discontinued.
Figure 2 details a suggested approach for transition
and discontinuation of PN. For many patients PN
may be discontinued as soon as they are able to
tolerate a diet that has been advanced past clear
liquids. Others may require a more detailed
transitional feeding plan. Individuals with
significant nutrition compromise such as those with
malabsorption syndromes, those with active
malignancy, the elderly, and those who are
debilitated or require special monitoring are
candidates for this more detailed plan.>*

Metabolic Complications of PN
Hyperglycemia

Hyperglycemia is a common complication of PN
therapy. Often multifactorial, risk increases with
age, obesity, severity of iliness, rate of dextrose
infusion, and diabetes mellitus diagnosis. Studies
have shown development of PN-associated
hyperglycemia independently increases odds of
complications during hospitalization and



mortality.>®%° A multicenter study of 605 non—
critically ill patients receiving PN demonstrated
patients with mean blood glucose levels >180
mg/dL were 5.6 times more likely to die while
hospitalized compared with those with mean blood
glucose levels <140 mg/ dL.®° These observations
indicate that prevention and correction of
hyperglycemia via modification of nutrient
composition, use of insulin therapy, or a
combination of both should be strongly considered
during PN therapy. Strategies to prevent and
manage hyperglycemic excursions include limiting
dextrose infusions at rates d4 mg/kg/min or 6
g/kg/d. It is also recommended in diabetes mellitus
and critically ill patients to limit, at least initially,
dextrose infusions to 2 mg/kg/min or 150 g/d until
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control of serum glucose is attained. After serum
glucose control is achieved (140-180 mg/dL), rates
of dextrose infusion can be increased to provide
nutrition needs.>8 Insulin is the treatment of
choice to control hyperglycemia during PN with
subcutaneous and IV insulin being effective in
management. Treatment with IV continuous insulin
infusion is preferred in patients with conditions
such as critical illness, hemodynamic compromise,
or multifactorial hyperglycemia as it allows for
frequent dose adjustments. Another option is
directly adding insulin to the PN preparation. It is
important to note that regular insulin is the only
insulin compatible with PN preparations. Studies
have generally used insulin-to-carbohydrate ratios
to determine the initial dose. Ratios range from 1
unit per 4 g to 1 unit per 15 g in patients

Table 9. Macronutrient Initiation and Advancement.>7.2553,54

Macronutrient Initiation Approximate Daily Requirements Recommended Maximum
Doses?
Dextrose General population 50%—60% of TDC or 70%—85% of NPC 7 g/kg/d
150-200 g/d General population
15%—20%, g % of admixture 4.3-7 g/kg/d (3—-4.8 mg/kg/min)
Critically ill/DM/hyperglycemia  Critically ill/DM/hyperglycemia
100-150 g/d or 2.9-5.8 g/kg/d (2-4 mg/kg/min)
10%—-15%, g% of admixture
Increase to goal when blood
glucose <180 mg/dL
Amino acids Start near or at goal 10%—-20% of TDC 2.5 g/kg/d
Caution with serum urea nitrogen  Up to 2.5 g/kg/d based on clinical condition
>100 mg/dL
Intravenous Start near or at goal 20-40% TDC or 2.5 g/kg/d in healthy adults or

fat emulsion  Caution with serum triglycerides
t400 mg/dL
In critically ill, hold soybean oil—
based IVFE during first week
following PN initiation, or if
there is a concern for EFAD,
provide only 100 g/wk, divided
into 2 doses

15-30% NPC or
0.5-1 g/kg/d

1.5 g/kg/d in critically ill or
0.11 g/kg/h

DM, diabetes mellitus; EFAD, essential fatty acid deficiency; IVFE, intravenous fat emulsion; NPC, nonprotein calories;
total daily calories. 2Routine use of maximum doses is not recommended. Careful evaluation and close monitoring are

Table 10. Suggested Monitoring for Adults Receiving Parenteral Nutrition.2>33:54,56,57

Parameter Baseline Initiation

Critically 1ll

Stable Inpatient Stable Home




Daniel 86

Serum chemistries (Na, K, Cl, CO,

serum urea nitrogen, creatinine,

ionized calcium,? magnesium,

phosphorus, serum glucose)
ALT, AST, ALP, total bilirubin

Serum triglycerides

CBC with differential

Weight

Intake and output

INR, PT
Capillary glucoseb<

Nitrogen balance

2

Yes

Yes

Yes

Yes

Yes

Yes

Yes

As needed

Daily for 3
consecutive
days

Day 1

Day 1

Daily

Daily

Day 1
As needed

Daily

Weekly

Weekly

Weekly

Daily

Daily

Weekly

Every 1-6
hours

As needed

Every other week for 1-3
months, then every month
and as needed

1-2 times per week

Monthly Same schedule as serum
chemistries

Every other week for 1-3
months, then monthly,
therapy >6 months every
6—12 months

As needed

Weekly

Weekly

Daily, same time and same
scale until fluid status
stable, then weekly to

2-3 times per week

monthly
Daily unless fluid status
assessed via physical
examination
As needed As needed
As needed When ill or at risk of glucose
intolerance
As needed As needed

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBC, complete blood count; Cl, chloride; CO, bicarbonate
2 or total carbon dioxide; INR, international normalized ratio; K, potassium; Na, sodium; PT, prothrombin time.
aWhen ionized calcium not available, it may be reasonable in non—critically ill patients to calculate a corrected calcium using the Orrell equation:

Corrected serum [Ca] (mg/dL) = measured serum [Ca] (mg/dL) + [0.8 x (4 —measured serum albumin (g/dL))].
®Monitoring frequency may be adjusted or discontinued based on antidiabetic medication use and glycemic target achievement. €140-180
mg/dL is the recommended glycemic target range for patients receiving nutrition support.
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Tolerating oral diet
or EN?

Patient with
significant nutritional
compromise and

Continue current PN#

N

require a transitional
feeding plan?

~
e prescription.

No
Yes
A4
Taper PN as oral diet or EN
advanced, combination
houl i
should meet estimated needs L PN infusion rate by 50%
for 1-2 hr before d/c to
reduce rebound
hypoglycemia
4
P 3\
Yes
Oral diet or EN providing
60% of calorie and protein 4
7
needs? )
If hypoglycemia post PN
\. J
ry d/c suspected-
v measure capillary BG
- ~ concentration
Continue PN until meeting
60% of needs with
oral or EN diet - Y
\. J
Some patients may require
IV fluids and/or IV
electrolyte(s)
supplementation as needed
.

Figure 2. Transitional feeding and parenteral nutrition discontinuation. BG, blood glucose; d/c, discontinuation; EN, enteral nutrition;
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IV, intravenous; PN, parenteral nutrition. 2PN may have a negative effect on appetite.

with diabetes mellitus and up to 1 unit per 20 g in patients with no diagnosis of diabetes mellitus, with titration as needed.¢1-s3

Hypoglycemia

Hypoglycemia with PN is typically seen in the following situations: endogenous insulin levels not adjusting to abrupt withdrawal of dextrose,
recovery from acute illness, decreased dose of corticosteroids or vasopressors, progressive organ dysfunction, or insulin overdose in the PN
preparation. It has been associated with increased risk of complications, length of hospitalization, and mortality.>**° Treatment includes
initiation of dextrose infusion at a similar rate as the PN admixture (keeping in mind typical PN solution contains 10%—20% dextrose),
administration of 12.5-25 g of a 50% dextrose, and stopping any source of insulin administration.>® Patients at higher risk for rebound
hypoglycemia are those with diabetes mellitus, treatment with IV insulin, and lower BMI.%* Strategies for reducing this rebound hypoglycemia
include gradual taper of PN infusion rate over 1-2 hours before discontinuation and establishing oral diet or enteral nutrition (EN) tolerance
prior to

PN discontinuation.5>%°
EFAD

Essential fatty acids, or those that cannot be synthesized by the body, include linoleic acid (an ®-6 fatty acid) and a-linolenic acid (an ®-3 fatty
acid). These are further converted in the body to arachidonic acid and eicosapentaenoic acid, both essential for second-messenger formation in
the body.®” Clinical signs and symptoms of deficiency include scaly dermatitis, hair loss, anemia, thrombocytopenia, hepatomegaly, and fatty
liver.%®7° Biochemical evidence of EFAD can be determined by a triene/tetraene ratio of >0.4 representing decreased linoleic acid levels, which
can occur within 1-3 weeks in adults receiving IVFE-free PN.%” To prevent EFAD, it is recommended to provide at least 2%—4% of linoleic acid and
0.25%—0.5% of a-linolenic acid of total daily calories. In practice, providing approximately 5% of total weekly calories or about 100 g/wk as
soybean-based IVFE usually is sufficient for most adult patients.®

Hypertriglyceridemia

Hypertriglyceridemia occurs if the infusion rate of IVFE exceeds the capacity of plasma fat clearance. Reported complication occur 6%—38% of
the time in patients receiving PN. Dose used as well as population factors are known to increase risk of intolerance during PN therapy. These risk
factors include renal failure, sepsis, pancreatitis, dextrose overfeeding or hyperglycemia, diabetes mellitus, obesity, alcoholism, and multiple-
organ failure. Drugs such as corticosteroids, cyclosporine, tacrolimus, clevidipine, propofol, and rapid infusion of IVFE (>0.11 g/ kg/h) may also
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put patient at risk for intolerances.”*”? Hypertriglyceridemia secondary to PN therapy can impair immune response, increase the risk of
pancreatitis, and alter pulmonary hemodynamics.””3 Serum triglyceride concentration should be monitored in a patient receiving PN or IVFE
with acceptable levels <400 mg/dL.’

Other factors affecting plasma clearance of IVFE include free phospholipid content and particle size. Amount of phospholipid, as described in
percentage, is similar between all concentrations of IVFE. Clearance of the 20% concentration is faster than that of the 10% concentration due to
its lower concentration of free phospholipids (those not participating as an emulsifying agent) and its larger particle size.”* Strategies to reduce
hypertriglyceridemia during PN therapy include temporary discontinuation, reducing the infusion rate, and limiting provision to provide only
essential fatty acids.

Refeeding Syndrome

Refeeding syndrome is generally described as the metabolic and physiologic shift in fluid and electrolytes after introduction of nutrition in
malnourished patients and can occur with oral nutrition, EN, or PN.”* Carbohydrate introduction stimulates insulin secretion, causing minerals
and electrolytes to shift intracellularly. This shift can lead to decreased serum phosphorus, magnesium, and potassium levels as total body
stores are depleted. Furthermore, to maintain osmotic neutrality within the plasma, the body retains sodium and water, which can lead to
development of fluid overload and its clinical consequences (congestive heart failure, pulmonary edema, and arrhythmias), especially in critically
ill patients.””® Vitamin and mineral deficiencies can also be observed in refeeding syndrome. In particular, thiamin, a cofactor for glycolysis, can
quickly become depleted with weight loss and malnutrition. Thiamin deficiency in a malnourished patient has led to Wernicke encephalopathy
in patients given PN with high carbohydrate loads.”*”®

Prevention, treatment, and monitoring of refeeding syndrome should include identifying at-risk patients and conservative carbohydrate
initiation and advancement. Examples of patients with risk for refeeding syndrome are those with anorexia nervosa, history of excessive alcohol
consumption, and those with chronic disease states causing undernutrition (cancer, chronic obstructive pulmonary disease, malabsorption
syndromes).”*

Special attention should be paid to correction of critical electrolytes prior to the initiation of nutrition and concomitantly with the nutrition
therapies.”® In addition to the daily requirements provided by IV multivitamin preparations, additional supplementation with 50-100 mg/d of
thiamin for 5-10 days should be provided to patients at risk for thiamin deficiency or refeeding syndrome. The significance of other vitamin
deficiencies is less clear in refeeding syndrome, but administering other supplemental vitamins when deficiency is suspected may also be

warranted.”*7®

PN-Associated Liver Disease
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PN-associated liver disease (PNALD) encompasses a multitude of conditions, including cholestasis (decrease in bile flow), cholelithiasis
(gallstones), and hepatic steatosis (fat accumulation in the liver).”” Mild elevations of transaminases and alkaline phosphatase concentration
usually occur 2 weeks after PN is initiated. These mild elevations may return to normal while the patient is still receiving PN but almost always
normalize when PN is discontinued. Adults may develop complications of steatosis and steatohepatitis, which are generally asymptomatic and
rarely result in permanent liver damage.”® The complication of PN-associated cholestatic syndrome is seen more frequently in the pediatric
population than in adults. Both age groups will have complications of biliary sludge and cholelithiasis.”” Diagnostic features include increases in
biochemical markers such as aspartate aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin (TB), direct bilirubin (DB), and
alkaline phosphatase. Total bilirubin increase >2 mg/dL is considered reflective of cholestasis.”’

Although limited data exist, PN has been linked to the development of PNALD. Excess energy intake in any form, as well as dextrose rates >4—
5 mg/kg/min, results in increased insulin levels and lipogenesis. This can lead to fat deposition in the liver and steatosis.”® Limiting dextrose
infusion rates and avoidance of overfeeding reduce the risk of hepatic steatosis.”®

Dose and IVFE composition has been associated with the development of PNALD. Soybean oil-based IVFE contains high concentrations of
phytosterols and w-6 fatty acids. Phytosterols may produce biliary sludge and stones as they are not metabolized effectively by the liver.® It has
been postulated that both the phytosterol content along with ®-6 content of soybased IVFE contribute to hepatic disease seen in long-term PN
patients.8! Cholestasis and PNALD have been associated with excessive IVFE doses. Following recommended dosing limits for adults with
available products can help prevent PNALD.8?

Other strategies to manage and prevent PNALD include ruling out other causes of liver damage (ie, hepatotoxic medications or supplements,
infectious hepatitis, sepsis), increasing enteral intake, and cycling PN. Loss of enteral intake decreases cholecystokinin, the regulatory hormone
responsible for stimulating gallbladder contractions, and leads to cholestasis and cholelithasis.”® Not using the enteral route has also been
associated with mucosal atrophy and decreased immunity, causing overgrowth of hepatotoxin-producing anaerobic intestinal bacteria.
Introducing EN early is the best method to prevent this complication, but other methods, including using ursodeoxycholic acid and exogenous
cholecystokinin, as well as treating small bowel bacterial overgrowth, have been proposed.’#8? Cycling PN (infusing PN over 10-16 hours) has
limited evidence to support its use in PNALD but has historically been thought to decrease both incidence and severity of disease by reducing
prolonged hyperinsulinemia.”’

Metabolic Bone Disease

Metabolic bone disease (MBD) represents a range of bone problems from osteopenia and osteomalacia to overt osteoporosis. Often
multifactorial, this bone loss is associated with many medical conditions (diabetes mellitus, liver cirrhosis, sclerosing cholangitis,
hyperthyroidism, hyperparathyroidism, pancreatic insufficiency, short bowel syndrome, Crohn’s disease, and postgastrectomy syndrome) as
well as immobilization.®% Medications can also contribute to MBD, with commonly implicated ones including corticosteroids, anticonvulsants,
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heparin, antiretrovirals, warfarin, and overreplacement of levothyroxine. Aluminum contamination in PN and tobacco and alcohol use have also
been associated with increased risk of MBD development.®>8 Exact prevalence of PN-associated MBD is unknown, and it is unclear if PN
accelerates or causes bone loss as most patients receiving long-term PN have at least one other risk factor.

Symptoms of MBD range from asymptomatic to bone pain, limited mobility, and fractures. Chemical markers for disease include
hypercalcemia or hypocalcemia, low to normal parathyroid hormone (PTH) level, elevated urine calcium, and increased alkaline
phosphatase.?+8

Numerous elements of PN nutrient composition have been postulated to affect bone metabolism. Therefore, careful PN admixture design for
the long-term PN patient is important to minimize risk. It is known that to maintain optimal bone health, adequate amounts of protein, energy,
calcium, phosphorus, magnesium, and vitamins D and K are necessary. Less understood is the effect of providing these and other nutrients
intravenously on bone density. Several components of PN have been shown to either affect urinary calcium excretion or alter bone metabolism.
Table 11 lists PN components thought to be factors associated with MBD as well as suggested admixture modifications. Identifying these factors
and preparing PN admixture accordingly can improve bone mineralization and reduce risk for development of MBD in patients receiving PN.
Patients at risk or with osteoporosis should be counseled on lifestyle modification such as smoking cessation, reduction of caffeine intake, and
limiting alcohol consumption. It is reasonable for long-term PN patients to receive bone density measurements at baseline and annually.?’

Parenteral Nutrient Systems for Delivery
Admixtures (2-in-1 vs Total Nutrient Admixture)

Often called a 2-in-1 PN, this formulation is a mixture of dextrose and AAs in which electrolytes, vitamins, and trace elements are added and
IVFE may be infused separately. A total nutrient admixture (TNA), also known as a 3-in-1, is an admixture that contains IVFE as well as
components of PN provided in a 2-in-1 admixture in a single container.

Many organizations and home care providers have elected to transition to the TNA system for convenience and cost advantages. These
advantages are significant but must be evaluated against the disadvantages. Following is a brief discussion of the pros and cons summarized in
Figure 3.208895

As PN components were developed and refined, the practice standards as well as systems for delivery also evolved. Traditionally, 2-in-1
systems with separate IVFE infusions have been the standard infusion practice. In an effort to simplify administration procedures and diminish
potential for microorganism growth, the approach of adding the IVFE directly to the admixture, providing one large container for daily infusion,
was developed and researched. IVFE preparations do not contain preservatives and thus can support the growth of gram-positive and gram-
negative bacteria and fungi.®** Furthermore in 2002, the Centers for Disease Control and Prevention put forth guidelines limiting the hang
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times of single-container IVFE infused alone to 12 hours maximum.®® When combining IVFE with AAs and dextrose, the microbial growth is
inhibited, allowing for the TNA that includes IVFE to hang for 24 hours.%”%8 Because IVFE particle size is larger, a 1.2-micron air-eliminating filter
for TNA is recommended. This is in contrast to 2-in-1 admixtures, which contain particulates of smaller size, allowing the use of a 0.22-micron

Table 11. PN Components and Factors Associated With Metabolic Bone Disease.84-87

Effect on Urinary
Calcium Excretion

Nutrient Mechanism Consideration in PN Preparation

Amino acids n Hypercalciuria caused by increasing renal blood  Avoid high doses of protein, reduce dose to
flow, leading to increased GFR maintenance after repletion

Sodium n Increased GFR Avoid excessive doses; provide only enough

to meet losses

Calcium n IV Ca2* increases urinary loss; higher Provide enough to promote positive balance;
dose = higher loss 10-15 mEq/d

Phosphorus p Enhances renal tubular reabsorption Ratio Ca?* to phosphorus 1:2; 20-40 mmol/d

Metabolic n Increased acid urinary concentration; calciuria Treat cause of metabolic acidosis; provide

acidosis is directly related to urinary net acid excretion acetate to normalized serum bicarbonate
Effect on Bone
Nutrient Metabolism Mechanism Consideration
Magnesium p Mobilization of Ca2* Chronic severe levels inhibit PTH, n phosphorus  Maintain adequate Mg?* intake, account for
deficiency from bone urinary excretion, n release of Mg2* ions on losses in stool or ostomy

bone surface in exchange for
Ca?*ions from serum

Vitamin D Variable Excess can suppress PTH secretion and Limited, as there is no vitamin preparation
promote bone resorption; deficiency can without vitamin D if dose reduction
result in bone disease and poor desired; if deficient, no IV preparation
mineralization available and thus supplementation is with

oral dose
Aluminum Interferes with Excessive concentration impairs Minimize aluminum contamination to <4-5

calcification of
osteoid bone,
resulting in
osteomalacia

mineralization, binds phosphorus and p Ca?*
bone uptake, alters conversion of vitamin D
to active form

mcg/kg/d

Ca?*, calcium; GFR, glomerular filtration rate; IV, intravenous; Mg?*, magnesium; PN, parenteral nutrition; PTH, parathyroid hormone.

Advantages




Decrease nursing time
Decrease risk of touch contamination during administration
—Fewer manipulations, decreasing CLABSI
Cost savings
—Less lines and pumps
Ease of storage and administration
Better fat utilization
—Continuous IVFE better tolerated than intermittent shorter infusion
Retarded bacterial growth if contamination does occur when compared to separate IVFE
Streamlining process by removing need for 2 separate infusions thus reducing medication errors

Disadvantages

Diminished stability and compatibility
Impaired visual inspection of precipitate or particulate material in admixture

Figure 3. Advantages and disadvantages of the 3-in-1 or total nutrient admixture preparation.2%88-%5 CLABSI, central line—associated
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bloodstream infection; IVFE, intravenous

fat emulsion. air-eliminating
filter.>%° Administration sets and
filters on all PN should be
changed with each new PN
container or every 24 hours due
to possibility for contamination
of the filter.*%®

Stability and compatibility of
ingredients should be considered

when comparing delivery systems. IVFEs are most stable at a manufactured pH of 8, and adding IVFE to an acidic admixture of dextrose and AAs
increases the risk for “cracking,” or separation of fat droplets from emulsion.>*% |[VFE can also be destabilized by higher concentrations of
monovalent (Na*, K*) and divalent (Mg?*, Ca?*), with the latter two being more disruptive. Furthermore, trivalent cations (Fe3*) are highly

disruptive and should not be added to a TNA. The opaque nature of a TNA

Advantages

Ease of preparation

Potentially lower costs for some institutions

Reduced risk of microbial contamination

Prolonged shelf life
—Reactive components in individual containers
—Reduction of air and oxygen in gas-tight containers

—Light protective overwraps to prevent photodegradation

Disadvantages
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makes visualization of

Availability of products in United States limited particulates or precipitates such
Use in critically ill or obese is limited as they may have higher protein requirements as calcium phosphate

Use in fluid restricted limited impossible.>! These

Use in organ dysfunction limited complications can be prevented

Inability to allow for changes in electrolytes . .
Y & Y by following safe practice

guidelines.>***! Several aspects
of safe PN practice include
standardizing prescribing and ordering processes as well as using technology to aid the practitioner in identifying possible unstable or
incompatible preparations. Due to the complexity of PN preparations, it is vital for a pharmacist to review and verify all PN orders as well as
healthcare facilities to standardize labeling, compounding, and administration procedures.*

Product labeling not consistent with safety consensus recommendations

Figure 4. Advantages and disadvantages of multichamber bags.44101-106

Multichamber Bags vs Compounded

Multichamber bags (MCBs) and pharmacy-compounded PNs are the available modalities for PN. When considering which system to use at your
institution, one should evaluate safety, efficacy, and cost. Until recently, only dual-chamber products containing AAs and dextrose were
available in the United States. On August 25, 2014, the FDA approved indications for use of triple-chamber bags containing AAs, dextrose, and
IVFE in a single bag. The macronutrient components are separated by an internal membrane meant to be broken and mixed prior to
administration. To date, there are no randomized controlled studies comparing dualchamber with triple-chamber bags. Potential advantages
and disadvantages to choosing an MCB compared with compounding a PN are reviewed in Figure 4.44+10171% The MCB fixed combinations
available in the United States are summarized in Table 12.107-109

Safety. The safety profile of MCBs has been shown to be superior to that of compounded products due to fewer preparation steps (minimizing
compounding mistakes) and less contamination from product manipulation.os 105,106 110-112 Turpin et alios,111 showed fewer adverse events related
to infections and a 30% decrease in the probability of developing a bloodstream infection with MCBs compared with compounded products. A
study completed in South America found an increased rate of bloodstream infections with TNA-compounded products compared with TNA
MCBs. While this study aligns with other literature, it is difficult to generalize the results because the IVFE used (olive oil and MCT/LCT
combination) is not available in the United States.®®

Efficacy. Literature is lacking when comparing MCBs to compounded PN for efficacy. Several studies have shown standardized PN preparations
are as effective as compounded in controlling serum electrolytes in both adults and pediatrics.'**1*> One small study done by Pounds et al*®!
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comparing dual-chamber bags and compounded product found no difference in normal, abnormal, high, and low laboratory values or a
difference in ICU length of stay or length of PN therapy, suggesting that dual-chamber bags are as efficacious as compounded products.

Cost. Several studies have shown MCBs to be less costly compared with compounded products.°%1%>11¢ Each study evaluated different aspects
of cost associated with PN, making interpretation of data difficult. Turpin et al’®® showed an average acquisition cost for MCBs of $164
compared with $239 for a compounded PN admixture. Pounds et al'! showed that a 1-year charge for ingredients in an MCB preparation was
$242,178 compared with $284,112 for the charge of ingredients in a compounded product, estimating around a

IVFE, intravenous fat emulsion.

2Available with
Table 12. Commercially Available Parenteral Nutrition Multichamber Products.107-109

and without
Volume  Strength (Amino Acids/ electrolytes.
Type Product  Manufacturer Available Dextrose/Fats) IVFE Contained Comments ?Only available
Dual chamber (2-Clinimix? Baxter 1L Peripheral administration: None IVFE can be added; can add in1L.
in-1) 2L 2.75/5P other medications but
4.25/5 check for incompatibilities;
1L Central administration: None calcium addition is the $40,000 cost savings per year
2L 2.75/10 chloride salt when using MCBs. However,
4.25/10 . .
5/15 this study did not evaluate
5/20 personnel cost associated with
5/25 compounding a PN and should
Triple chamber Kabiven Fresenius Kabi 1026 mL  Central administration: Soybean oil: Can add other medications pe interpreted with caution.
-in- . .8/3. i but check for .
(3-in-1) 1540mL  3.31/9.8/3.9 °9ntafn5 . L . Pichard et al*'® found MCBs to
2053 mL vitamin K incompatibilities; calcium _
2566 mL addition is the chloride be more cost-effective than
Perikabiven 1440 mL  Peripheral and central salt; phosphate addition is compounded PN due to
1920 mL administration: sodium glycerophosphate reduction of labor cost and

2400mL  2.36/6.8/3.5 pharmacy overhead cost. This

study was done in Switzerland, making comparison to other countries’ salaries and cost of PN product difficult. Based on the available literature

comparing MCBs with compounded PN, MCBs may be a safer product with similar efficacy and might be a cost-effective option for some
institutions. More well-designed studies are needed to fully assess safety, efficacy, and cost in all patient populations.

Conclusion
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The nutrition support clinician has the essential task of creating a safe and effective PN for the wide variety of patients who are otherwise
unable to be fed enterally. PNs are complex prescriptions that require appropriate indications for use, route of administration, initiation, and
monitoring parameters as well as accurate admixture design. Being familiar with new methods for feeding, therapy options, and systems of
delivery empowers clinicians to create and manipulate admixture design to prevent the vast array of complications that can arise with PN. It is
an exciting time for nutrition support, with new products coming to market and new curricula for PN competencies. This article provides the
foundation for PN admixtures and nutrition support to help provide the safest and most effective PN in the adult patient.
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ASPEN Recommendations for Appropriate PN Dosing
Appropriate Dosing for Parenteral

Nutrition: ASPEN Recommendations

Persistent shortages of parenteral nutrition (PN) components have led to a tendency of practitioners providing less than
adequate dosing, which can lead to nutrient deficiencies and impair growth and healing. Clinicians who have entered
practice within the last 10 years may have never cared for patients receiving PN therapy without a shortage of PN
components. This document provides both the appropriate PN nutrient requirements and dosing recommendations for
adult, neonatal, and pediatric patients. Please share with your colleagues.

Topline Recommendations

e Do not ration nutrients for PN if the supply of those components is sufficient to provide the full daily dose.

e During component shortages, follow PN management recommendations available on the ASPEN website at
nutritioncare.org/ProductShortageManagement/

e Return to appropriate dosing as soon as the component shortage has resolved.

e Rationing and conservation strategies are intended to be used only during shortages.

The lack of observed adverse events/deficiencies and the potential cost savings associated with “partial” dosing should not be
the impetus to continue less than optimal dosing.

Note: These recommendations are general ranges and a patient’s clinical condition and organ function should be taken into
account. These recommendations do not constitute medical or other professional advice and should not be taken as such.
To the extent that the information published herein may be used to assist in the care of patients, this is the result of the sole
professional judgment of the attending healthcare professional whose judgment is the primary component of quality
medical care. The information presented in here is not a substitute for the exercise of such judgment by the healthcare
professional. Circumstances in clinical settings and patient indications may require actions different from those
recommended in this document and in those cases, the judgment of the treating professional should prevail.
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TABLE 1. MACRONUTRIENTS TABLE 3. DAILY REQUIREMENTS FOR ADULT

PN Component PARENTERAL VITAMINS*
Protein/Amino Acids Total Energy Dextrose ILE* Fluid S;in?l?:gl::;lty
. - o (g/kg/d) (kcal/kg/d)  (mg/kg/min)  (g/kg/d) (mL/kg/d) Vitamin a
Disease/Clinical Condition o
Stable 0.8-1.5 20-30 4-5 1 30-40 Thiamin (B.) e
Critically ill, trauma, sepsis 1.2-2.5 20-30 <4 <1 Minimal to Riboflavin (B;) 3.6 mg
provide adeguate Niacin (Bs) mg
macronutrients
Different Amino Acid Requirements Protein Amino Acids Total Energy Folic acid mcg
than Above (g/kg/d) (kcal/kg/d)
Pantothenic acid mg
Traumatic brain injury 1.5-2.5
Pyridoxine (Be) mg
Burns 1.5-2
Cyanocobalamin mcg
Open abdomen Additional 15-30 g/L (B12)
exudate -
Biotin mcg
Acute kidney inju 0.8-2.0
iy Ascorbic acid mg
Continuous renal replacement Additional 0.2 g/kg/d S
therapy not to exceed 2.5 g/kg/d) Vitamin A mcg
Chronic kidney failure with 1.2 Vitamin D mcg
maintenance hemodialysis
Vitamin E mg
Hepatic failure 1.2-2 (based on “dry”
weight and tolerance) Vitamin K mcg
Obese 2-2.5 (based 22-25 * Prescribe full daily dose unless patient able
on IBW) [based on IBVV) to ingest and/or absorb orally/enterally. Full
dose of most multivitamin products available

in the US provides the above requirements.

TABLE 4. DAILY REQUIREMENTS FOR ADULT
IBW = ideal body weight



*Soybean oil-based emulsion. For indications and dosing of other lipid injectable emulsions (ILE), see manufacturer’s product literature.

TABLE 2. ELECTROLYTE AND MINERAL

Nutrient
Calcium*
Magnesium
Phosphorus*
Sodium

Potassium

Acetate

Chloride

Standard Daily Requirement
10-15 mEq
8-20 mEq
20-40 mmol
1-2 mEq/kg*
1-2 mEq/kg*

As needed to maintain acid-base balance

As needed to maintain acid-base balance

Factors That Increase Needs
High protein intake
GI losses, medications, refeeding
High dextrose intake, refeeding
Diarrhea, vomiting, NG suction, GI losses

Diarrhea, vomiting, NG suction, GI losses,
medications, refeeding

Renal insufficiency, metabolic acidosis,
GI losses of bicarbonate

Metabolic alkalosis, volume depletion

*Use caution in prescribing calcium and phosphorus related to compatibility. GI = Gastrointestinal

2 | © Copyright 2019 ASPEN | American Society for Parenteral and Enteral Nutrition 1.8.19

Neonatal and Pediatric Patients
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PARENTERAL TRACE
ELEMENTS*
Standard Daily
Requirement
Trace Element 1
Chromium <l mg
Copper 0.3-0.5 mg
Manganese mcg
Selenium 60-100 mcg
Zinc 3-5mg
* Prescribe full daily dose unless patient able
to ingest or absorb orally/enterally.
Note: These requirements are different than
the multi-trace element products currently
available in the US.
4
. c ) | LEADING THE SCIENCE AND
PRACTICE OF CLINICAL NUTRITION



TABLE 5. DOSING FOR INITIATION AND ADVANCEMENT OF PN MACRONUTRIENTS

Infants (<1y)
Protein (g/kg/d)*

Dextrose
(mg/kg/min)

ILE (g/kg/d)**

Children (1-10y)
Protein (g/kg/d)

Dextrose
(mg/kg/min)
ILE (g/kg/d)**

Adolescents
Protein (g/kg/d)

Dextrose
(mg/kg/min)
ILE (g/kg/d)**

Initiation
Preterm Term

1-3 (3-4  2.5-3
max)

6-8 6-8

0.5-1 0.5-1

1.5-2.5
3-6

1-2
0.8-2
2.5-3

1

Advance By Goals
Preterm Term Preterm Term
— — 3-4 2.5-3
1-2 1-2 10-14 10-14
(max (max
14-18) 14-18)
0.5-1 0.5-1 3 2.5-3

(max 0.15 (max 0.15
g/kg/h)  g/kg/h)

— 1.5-2.5
1-2 8-10
0.5-1 2-2.5

— 0.8-2
1-2 5-6

1 1-2

*Protein does not need to be titrated; protein needs are increased with critical illness.

** ILE dosing based on soybean oil-based emulsion. See manufacturer's product information for dosing of other ILE products.

ILE= Lipid injectable emulsion

GIR = glucose infusion rate; GIR calculation (mg/kg/m) = [dextrose (g/d) x 1000] / [24 (h/d) x 60 (m/hr) x weight (kg)]

TABLE 6. PN ELECTROLYTE AND MINERAL DAILY DOSING*

Sodium

Potassium

Calcium

Preterm Neonates

2-5 mEq/kg
2-4 mEq/kg

2-4 mEq/kg

Adolescents &
Children Infants/Children Greater
than 50 kg
2-5mEq/kg 1-2 mEq/kg
2-4 mEq/kg 1-2 mEq/kg

0.5-4 mEq/kg 10-20 mEq
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Phosphorus 1-2 mmol/kg 0.5-2 mmol/kg 10-40 mmol
Magnesium 0.3-0.5 mEq/kg 0.3-0.5 mEq/kg 10-30 mEq
Acetate As needed to maintain acid base-balance
Chloride As needed to maintain acid base-balance

*Use caution in prescribing calcium and phosphorus related to compatibility.

3 | © Copyright 2019 ASPEN | American Society for Parenteral and Enteral Nutrition 1.8.19

TABLE 7. PN DAILY MULTIPLE VITAMIN PRODUCT DOSING

Manufacturer Recommendationst NAG-AMA Recommendations¢
Weight (kg) Dose (mL) Weight (kg) Dose (mL)
Less than 1 1.5 Less than 2.5 2mL/kg
1 to less than 3 3.25 Greater than or 5 mL

equal to 2.5
Greater than 3 5

1 Infuvite Pediatric (Baxter) and M.V.1. Pediatric (Hospira) ¢ Nutrition Advisory Group-American Medical Association

TABLE 8. PN TRACE ELEMENT DAILY DOSING*

Adolescents
) Greater
Preterm Term Neonates Children 10-40 than 40 kg

Trace Element  Neonates 3-10 kg kg

Zinc 400 mcg/kg 250 mcg/kg 50 mcg/kg 2-5mg
(max 5000

mcg/d)

Copper 20 mcg/kg 20 mcg/kg 20 mcg/kg 200-500 mcg

(max 500

mcg/d)
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Manganese 1 mcg/kg
Chromium 0.05-0.3 mcg/kg
Selenium 2 mcg/kg

1 mcg/kg 1 mcg/kg 40-100 mcg
(max 55 mcg/d)

0.2 mcg/kg 0.2 mcg/kg 5-15 mcg
(max 5 mcg/d)

2 mcg/kg 2 mcg/kg 40-60 mcg
(max 100
mcg/d)
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The American Society for Parenteral and Enteral Nutrition defines standards as benchmarks representing a range of performance of
competent care that should be provided to assure safe and efficacious nutrition care in most circumstances. Standards are
documents that define the structure needed to provide competent care. These Standards for Nutrition Support for Adult Hospitalized
Patients are an update of the 2010 Standards. These practice-based standards are intended for use by healthcare professionals
charged with the care of adult hospitalized patients receiving nutrition support therapy in any hospital with or without a formal
nutrition support service or team. These Standards address professional responsibilities as they relate to patient assessment,
diagnosis, education, care plan development, implementation, clinical monitoring, evaluation, and professional issues around
nutrition support. (Nutr Clin Pract. 2018;33:906-920)
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Introduction

The American Society for Parenteral and Enteral
Nutrition (ASPEN) is dedicated to improving patient
care by advancing the science and practice of clinical
nutrition and metabolism. Founded in 1976, ASPEN is
an interdisciplinary organization whose members are
involved in the provision of clinical nutrition therapies,
including parenteral and enteral nutrition. With more
than 6,500
membersfromaroundtheworld,ASPENisacommunityof
dietitians, nurses, pharmacists, physicians, scientists,
students, and other health professionals from every
facet of nutrition support clinical practice, research,
and education. ASPEN envisions an environment in
which every patient receives safe, efficacious, and
high-quality nutrition care. ASPEN’s mission is to
improve patient care by advancing the science and
practice of clinical nutrition and metabolism. These
Standards for Nutrition Support for Adult Hospitalized
Patients are an update of the 2010 standards.! They
are intended for use by any hospital with or without a
formal nutrition support service (or team).

ASPEN defines standards as benchmarks
representing a range of performance of competent
care that should be provided to assure safe and
efficacious nutrition care in most circumstances.?
Standards are documents that define the structure
needed to provide competent care. Standards usually
address professional responsibilities as they relate to
patient assessment, diagnosis, education, care plan
development, implementation, clinical monitoring,
evaluation, and professional issues. ASPEN publishes
discipline-based (eg, dietitian, nurse, pharmacist, or
physician) and practicebased (eg, adult hospitalized
patients, pediatric hospitalized patients, home and
alternate site care) standards. Standards are presented
in the most generic terms possible. The details of
specific tests, therapies, and protocols are left to the
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discretion of individual healthcare facilities. Each
healthcare facility shall strive to provide the best
nutrition support care that is possible given the
resources of the organization. The standards aim
to ensure sound and efficient nutrition care for
those in need of nutrition support therapy.

Important Note

These standards do not constitute medical or
other professional advice and should not be taken
as such. To the extent that the information
published herein may be used to assist in the care
of patients, this is the result of the sole
professional judgment of the attending
healthcare professional whose judgment is the
primary component of quality medical care. The
information presented in these standards is not a
substitute for the exercise of such judgment by
the healthcare professional. Circumstances in
clinical settings and patient indications may
require actions different from those
recommended in this document and in those
cases, the judgment of the treating professional
should prevail.

Audience for Standards

These practice-based standards are intended for
use by healthcare professionals charged with the



care of adult hospitalized patients receiving
nutrition support therapy.

Level of Care

As limited by the Important Note above, these
Standards of Practice present a range of
performance of competent care that should be
provided by healthcare professionals caring for
adult hospitalized patients receiving nutrition
support therapy. Terminologies included in each
standard are specified as:

(@ “Shall”: Indicates standards to be followed
strictly.

(o) “Should”: Indicates that among several
possibilities one is particularly suitable,
without mentioning or excluding others, or
that a certain course of action is preferred
but not necessarily required.

() “May”: Indicates a course of action that is

within  the limits  of

recommended practice.

permissible

These standards have been developed by the
ASPEN Task Force on Standards for Nutrition
Support: Adult Hospitalized Patients, reviewed by
the ASPEN Clinical Practice Committee, and
approved by the ASPEN Board of Directors on July
25, 2018. These Standards of Practice should be
used in conjunction with the previously published
ASPEN Clinical Guidelines, Standards, Position
Papers, and other Board Approved documents,
which can be accessed at the ASPEN Documents
Library, http://www.
nutritioncare.org/Clinical_Practice_Library/.

Chapter I: Organization
Standard 1. Nutrition Support Service (or Team)

A nutrition support service (or team) should assess and
in collaboration with patients’ primary teams, manage
the nutrition support therapy of patients who require
or may require nutrition support therapy. These
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patients are often, but not always, determined to be
nutritionally-at-risk at admission or upon subsequent
evaluation.? Organized nutrition support services (or
teams) are associated with improved patient
outcomes, decreased length of hospitalization, and
improved cost effectiveness.** If a hospital does not
have a designated nutrition support service (or team),
the care used to provide nutrition support therapy
should be interprofessional. The scope and design of
the nutrition support service (or team) and their
respective activities vary according to the unique
attributes of each hospital. Among various
organizations, management of nutrition support may
comprise a spectrum of activities including no formal
structure, an administrative nutrition committee only,
a consultative nutrition support service (or team), or a
nutrition support service (or team) that assumes
responsibility for the nutrition care of patients who
receive nutrition support therapy.

1.1 When an organized nutrition support service (or
team) exists, it shall be directed by a clinician
who has appropriate education, specialized
training, patient care experience, or experience
in managing nutrition support services (teams).

1.2 An organized nutrition support service (or team)
should include a physician, nurse, dietitian, and
pharmacist, each following the standards of
practice for their discipline, as available.?%?3

1.3 If a nutrition support service (or team) is not
established, nutrition support therapy should
be managed with an interprofessional
approach that includes the patient’s physician,
nurse, dietitian, and pharmacist.

Standard 2. Policies and Procedures

Written policies and procedures for providing nutrition
support therapy shall be current.

2.1 Thepoliciesandproceduresshallbedevelopedwith
the input of and review by all members of the
nutrition support service (or team) and/or
nutrition support committee.


http://www.nutritioncare.org/Clinical_Practice_Library/
http://www.nutritioncare.org/Clinical_Practice_Library/
http://www.nutritioncare.org/Clinical_Practice_Library/

2.2 The policies and procedures shall be reviewed
periodically and revised as appropriate to
define
optimalpatientcareandtherapeuticoutcomes.(S
ee

3.2)
Standard 3. Performance Improvement

The nutrition support service (or team) and/or
nutrition support committee shall regularly review and
report on service performance, quality indicators,
patient outcome data, and adverse events related to
nutrition support therapies.?* These reports shall be
shared with all internal stakeholders and reported to
external agencies as required.

3.1 The nutrition support service (or team) and/or
nutrition support committee shall recommend
policy,
procedure,orprotocolchangesthatimproveand/
or enhancethesafetyandefficacyof
nutritionsupport therapy.

3.2 The review of service performance should assess
the appropriateness and effectiveness of
nutrition support therapy.

Chapter II: Nutrition Care

Nutrition care and the administration of nutrition
support therapy shall proceed according to a series of
steps with feedback loops. These steps include
nutrition screening, formal nutrition assessment,
creation of a nutrition care plan, implementation of
the plan, patient monitoring, evaluation of the plan,
evaluation of the care setting, and reformulation of
the plan or termination of therapy. (See Figure 1:
ASPEN Adult Nutrition Care Pathway.)

Standard 4. Nutrition Screening

Nutrition screening is defined as “a process to identify
an individual who is malnourished or who is at risk for
malnutrition to determine if a detailed nutrition
assessment is indicated.”? Patients who are
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nutritionally-at-risk shall be identified by a validated
screening process and by periodic rescreening per
institutional policy or standard.>?>33 This process
should be created, approved, and regularly reviewed
by a group with organizational authority, preferably a
designated nutrition committee.

4.1 Results of the nutrition screening shall be
documented and communicated and
appropriate intervention shall be initiated
within the time frame specified by the hospital
or as clinically indicated.

4.2 A procedure for rescreening of patients not
immediately identified as nutritionally-at-risk
should be implemented and regularly
reviewed.

Standard 5. Nutrition Assessment

All patients identified as nutritionally-at-risk based on
the nutrition screening shall undergo a nutrition
assessment.>?3 This nutrition assessment shall be
documentedandmadeavailabletoallpatientcareprovide
rs. The intent of the nutrition assessment is to
document baseline nutrition parameters, identify
nutrition risk factors and specific nutrition deficits,
determine individual nutrition needs, and identify
medical, psychosocial, and socioeconomic factors that
may influence the prescription and administration of
nutrition support therapy.3**

5.1 The nutrition assessment shall be
performed within the time frame specified
by the hospital and by a dietitian or a
clinician with documented specialized
expertise in nutrition.

5.2 The nutrition assessment shall include
evaluation of the patient’s current
nutrition status and nutrition
requirements.

5.2.1 A malnutrition diagnosis, if present,
and degree of malnutrition shall be
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clearly documented to facilitate Chapter Ill: The Nutrition Care Plan

appropriate diagnosis coding. Standard 6. Goal
andard 6. Goals

5.2.2 Degree of obesity (ie, class I, class Il, or

. . The process of nutrition care is multifactorial and
class Ill), if applicable, shall also be P

shall include multiple levels of intervention

documented. ; . ) o
including screening for nutrition risk factors. The

5.3 The patient’s nutrition requirements shall nutrition care plan shall be created from a

be summarized based on the findings of comprehensive review and analysis of

the nutrition assessment and should information gathered from many aspects of the

include energy, macronutrient (protein, patient’s care. The nutrition care plan should

and as appropriate, carbohydrate and fat), include “statements of nutrition goals and

as well as fluid, electrolyte, and monitoring/evaluation parameters, the most

micronutrient requirements, as appropriate route of administration of nutrition

appropriate. therapy, method of nutrition access, anticipated

duration of therapy, and training and counseling

5.4 Nutrition assessment shall include a review "2
goals and methods.

and documentation of factors relevant to . )
A formal nutrition assessment provides the

basis for the nutrition care plan. The nutrition
care plan guides comprehensive nutrition therapy
by defining its rationale, describing appropriate
intervention and monitoring, and delineating
recommended reassessment and reevaluation

delivery of nutrition support therapy.
Relevant factors may include, but are not
limited to, the following: ability to eat
safely and adequately, patient’s goals,
assessment of aspiration risk, functional
status of the gastrointestinal tract,
cognitive function/abilities, enteral and
vascular access, and results of tests and
invasive procedures.

parameters. This process facilitates changes in
care
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ASPEN ADULT
NUTRITION CARE PATHWAY

(Age 18+ years)

ADMISSION

® Obtain actual, measured
height/weight and BMI and
document on admission

® Validated screening tool completed
* Screen completed in 24 hours
* Results documented in EMR

B Physician consult on admission

LEADING THE SCIENCE AND
PRACTICE OF CLINICAL NUTRITION
American Society for Parenteral and Enteral Nutrition
© 2015 American Society for Parenteral and Enteral Nutrition. All rights reserved.

GENERATE
NUTRITION CONSULT

Via EMR, automatic trigger or
documented in MR

NUTRITION ASSESSMENT
[RD, NST]

Completed within 24 hours of consult

® Food and Nutrition History

B Anthropometrics

® Biochemical data/Medical Tests
& Procedures

= Nutrition Focused Physical
Exam (NFPE)

® Clinical and Medical History

FOLLOW UP/RESCREEN
[RD, NST, DT, OR DESIGNEE]

® Every 3-7 days to prevent
hospital-acquired malnutrition

® Based on length of stay

= Upon transition of care

MALNUTRITION
IDENTIFIED?

AND/A.S.P.E.N. malnutrition
characteristics

YES
]

W Action Steps

B Documentation Steps
= Communication Steps
RN Registered Nurse
RD Registered Dietitian
DT Diet Technician

NFPE Nutrition Focused
Physical Exam

NST Nutrition Support
Team

MD Medical Doctor
NP Nurse Practitioner
PA Physician Assistant
PharmD Pharmacist

KEY

CM Case Manager
OT Occupational Therapist
PT Physical Therapist

AND Academy of Nutrition
and Dietetics

A.S.PE.N. American
Society for Parenteral and
Enteral Nutrition

PN Parenteral Nutrition
EN Enteral Nutrition

NPO/CLD Nothing by
Mouth/Clear Liquid Diet

EMR/MR Electronic
Medical Record or Medical
Record

BMI Body Mass Index

MALNUTRITION DIAGNOSIS/RISK

DOCUMENTED
[RD, NST, RN, MD/NP/PA]

B RD documents malnutrition risk status

® RD documents supporting evidence of
malnutrition severity
MD documents malnutrition and severity
in progress note and adds to problem list

CODE MALNUTRITION

DIAGNOSIS

m Coder notified of diagnosis
m Adult Malnutrition Codes

MORE ON NEXT PAGE

Figure 1. The American Society for Parenteral and Enteral Nutrition adult nutrition care pathway. appropriate to the clinical

setting while considering the Standard 7. Interprofessional Approach continuumof care.Revisionof

thenutritioncareplanbased on changes in clinical status and achievement of goals of The nutrition care plan

should be developed using an intertherapy should occur before discontinuation of nutrition professional



team approach involving the patient, caregiver support therapy. (if applicable), the nutrition support service

(or team), the

CONTINUED FROM PREVIOUS PAGE

NUTRITION CARE PLAN AND INTERVENTION
[RD, NST, RN, MD/PA/NP, PharmD]

Nutrition care plan created & documented;
goals identified
Initiate order/identify type of nutrition
support required
* Provide least restrictive, medically appropriate diet
* Determine need for nutritional supplementation
* Treatment of medical issues impacting
nutrition intake and utilization
Determine access needs for specialized nutrition

MONITORING & EVALUATION
[RD, NST, RN, MD/PA/NP, PharmD, PT, OT]

B Follow-up within 3 days

® Monitoring parameters

Tolerance of nutrient intake
Oral intake including supplements,

vitamins, minerals

Enteral/Parenteral intake
Anthropometric data (weight trends)

Biochemical data
Functional status

support to maximize nutritional intake (Enteral
feeding tubes, IV access for PN)
* Review medications regarding impact on
nutritional intake
® Communicate nutrition care plan with team
members on multidisciplinary patient care rounds
Educate patient/caregiver regarding plan of care.

REVISE NUTRITION

CARE PLAN DOCUMENT PARAMETERS THAT

INDICATE IMPROVEMENT IN
NUTRITION STATUS

[RD, NST, PT, OT]

CONTINUE CURRENT
NUTRITION CARE PLAN

W Reassess every 35 days
® Begin discharge planning

LEADING THE SCIENCE AND
PRACTICE OF CLINICAL NUTRITION

American Society for Parenteral and Enteral Nutrition
© 2015 American Society for Parenteral and Enteral Nutrition. All rights reserved.

KEY

DISCHARGE PLAN
[RD, RN, MD/PA/NP, Pharmb, CM]

B Education / Counseling with patient and ¢ rs

€ management ontinuity of care

® Qutpatient follow-up as appropriate

B Communication of PN, EN,or Oral Nutrition Supplement prescription

W Action Steps

W Documentation Steps
M Communication Steps
RN Registered Nurse
RD Registered Dietitian
DT Diet Technician

NFPE Nutrition Focused
Physical Exam

NST Nutrition Support
Team

MD Medical Doctor
NP Nurse Practitioner
PA Physician Assistant
PharmD Pharmacist

CM Case Manager
OT Occupational Therapist
PT Physical Therapist

AND Academy of Nutrition
and Dietetics

ASPEN American
Society for Parenteral and
Enteral Nutrition

PN Parenteral Nutrition
EN Enteral Nutrition

NPO/CLD Nothing by
Mouth/Clear Liquid Diet

EMR/MR Electronic
Medical Record or Medical
Record

BMI Body Mass Index

Figure 1. Continued.
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patient’s physician(s), dietitian(s), nurse(s), pharmacist(s), and other appropriate healthcare
professionals.

Standard 8. Patient and Caregiver Communication

The nutrition care plan should include patient and/or caregiver(s) education about nutrition
support therapy, goals, and expectations and should incorporate the wishes of the patients and/or
caregiver(s). Appropriate routes of administration shall be defined, identification of intake goals
shall be included, and estimated duration of therapy as well as criteria for discontinuation of
therapy should be addressed. Standard 9. Selection of Route

Therouteselectedtoprovidenutritionsupporttherapyshall be appropriate to the patient’s clinical
status or condition and shall periodically be assessed for continued appropriateness as well as for
its adequacy in meeting goals of the nutritioncareplan.®® (SeeFigure2:Routeof administration
algorithm.)

Standard 10. Selection of Formulation

The enteral nutrition (EN) or parenteral nutrition (PN) formulation shall be appropriate for the
patient’s disease process and compatible with the route of access.?”*®

10.1 TheENorPNformulationshallbeadjustedasappropriate based on the patient’s clinical
response.

10.2 The EN or PN formulation shall be adjusted accordingly when significant amounts of
nutrients are provided (eg, parenteral infusions, medications) through means other than
the EN formula or PN admixture or lost/eliminated through mechanical procedures or
anatomical defects (eg, renal replacement therapy, enterocutaneous fistula) .

Chapter IV: Implementation
Standard 11. Ordering Process

Implementation of the nutrition care plan shall follow nutrition assessment and development of a
formal nutrition care plan.

11.1 Authority to prescribe nutrition support therapy shall be determined by hospital policy and
applicable professional licensure laws.

11.1.1 Hospital policy should clearly articulate the appropriate credentials, training, and/or
certifications and competencies required for clinicians who prescribe nutrition
support therapy.

11.1.2 As delineated by clinical privileges and applicable professional licensure laws, a nutrition
support clinician may enter/write ordersforfeedingformulations,laboratory tests, and
adjunctive therapy (eg, intravenous [IV] fluids, insulin, IV/oral electrolytes) and adjust
regimens based on response to therapy, changing clinical condition(s), altered laboratory
values, and nutrition assessment parameters.
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11.1.3 Hospital policy should include a competency for nutrition support therapy

prescribing.

11.2 Orders for nutrition support therapy shall be documented in the patient’s medical record before
administration.

11.2.1 A standardized order format and review process for nutrition support therapies orders
shall be used to minimize the risk of adverse events and error. This process shall include
standardized electronic orders (eg, computerized provider order entry [CPOE] system) for
prescribing PN and EN. Handwritten order to prescribe PN and EN should be avoided due
to potential for error. Verbal and telephone orders and text messaging of orders should
be avoided.***! See ASPEN Parenteral Nutrition Safety Consensus Recommendations®
and ASPEN Safe
Practices for Enteral Nutrition Therapy*’for details of the prescribing process for
PN and EN.

11.3 Nutrition care plans shall be implemented to promotesafe,accurate,andeffectivenutritionsupport
therapy based on the patient’s needs and clinical condition and will provide resource-efficient
and fiscally responsible care.

Standard 12. Nutrition Support Access

Access for nutrition support therapy shall be achieved and maintained in a manner that minimizes risk
to the patient and optimizes therapeutic outcome(s).364043

12.1 Standard techniques and policies should be established and followed for access device insertion
and routine care. (See section 16.5.)

12.1.1 The selection of a venous access site (central vs peripheral vein) should depend on
expected duration of therapy, nutrition requirements, and patient’s vascular condition
and preferences.*>**4*When PN is
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‘ Patient Assessment ‘

Conditions Likely to Require Parenteral Nutrition®

* Impaired absorption or loss of nutrients

‘ Nutrition Support Indicated ‘

* Mechanical bowel obstruction
* Need to restrict oral or enteral intake: bowel rest

* Motility disorders

NO | Any Contraindications to
\ Enteral Nutrition?

‘ Enteral Nutrition {:

)

NO | Compromised
Gl Function?

| YES

X

\ Specialized Formula ‘

>

Standard Formula

1
Feeding Tolerance?

\/

YES
Advance to Oral Supplementation Consider
Feeding When with PN Oral Feeding

Able to Eat Safely

* Inability to achieve or maintain enteral access

YES

‘ Parenteral Nutrition ‘
v

Duration \

l Special considerations \ |

* Short term * Longterm
* No central access * Low volume

trated PN
Peripheral PN ‘ il

l l Centrall PN \

v

Returned Gl Function? }

1

NO

;——1 Oral Intake indicated?

YES | ‘

Figure 2. Route of administration algorithm. Gl, gastrointestinal; PN, parenteral nutrition.
administered via a central access device, the femoral vein site should be avoided, es-

pecially in the obese, to minimize infection risks associated with nontunneled central
venous catheters (CVCs).*>%-*8 Peripherally inserted central catheters (PICC) should not
be used as a strategy to reduce central line-associated bloodstream infection (CLABSI).*®
A CVC with the fewest number of lumens or ports required for that patient should be

used for PN administration.*®

12.1.2 The selection of an enteral access device (nasoenteric vs enterostomy [ie, gastrostomy,
jejunostomy]) should depend on the patient’s disease state, needs and goals, ethical
situation, gastrointestinal anatomy and function, expected duration of EN therapy, and
the ability to safely access the gastrointestinal tract via radiologic, surgical, endoscopic
techniques, or other guided technology.**24%51 (See Table 1: Selection of Enteral Access
Based on Gastric Tolerance and Anticipated Feeding Duration.)

12.1.3 Appropriate access devices shall be placed by a physician, nurse, or trained healthcare

professional who is competent to

Table 1. Selection of Enteral Access Based on Gastric Tolerance and Anticipated Feeding Duration®..

Normal Long Term
Gastric Short Term (4-6 (Longer Than
Motility Weeks) 6 Weeks)
Yes Nasogastric Gastrostomy

Duration
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No Nasoduodenal Jejunostomy
Nasojejunal

place the specific access device. Guidance technology for placement of central
venous access and enteral access devices should be used only by clinicians who have
completed prerequisite training and credentialing required by the respec-

tive institution.>®2°3 Professionals with knowledge in preventing, recognizing, and
managing complications associated with the placement and maintenance of the
access devices should monitor the use of the access devices. 143444648

12.1.4 Proper placement of central venous access devices shall be confirmed using
appropriate technology and documented in

the medical record before initial use.**** For enteral access devices, the auscaltatory
method shall not be relied upon to differentiate between pulmonary, gastric, and
small bowel placement of a nasoenteric tube.® When using enteral access system or
guidance technology to place enteral access devices, if any difficulty occurs during
insertion, confirmation of the final tube position should be done per institution
protocol.>® Radiographic confirmation is the gold standard for determining the exact
tube position after insertion and should be used.**49>2

12.1.5 Central venous access should be used for the delivery of PN admixtures with an
osmolarity greater than 900 mOsm/L.>* The catheter tip should be positioned in the
lower segment of the superior vena cava adjacent to the cavo-atrial junction.*®
Peripheral PN may be administered, if indicated, through a peripheral access device
provided the osmolarity of the admixture is less than or equal to 900 mOsm/L. Lipid
injectable emulsion (ILE) may be concur-

rently infused.s3,44,54

12.1.6 Monitoring procedures for nutrition support therapy administration shall include
visual inspection of the patient’s enteral or parenteral access devices and insertion
site.

12.2 Complications related to an access device and outcome(s) of the interventions to manage
the complication(s) shall be clearly documented in the medical record.

Standard 13. PN Admixture Preparation

PN shall be prepared accurately as prescribed and stored safely according to United States
Pharmacopeia (USP) General Chapter<797>: Pharmaceutical Compounding-

Sterile Products.”

13.1 PN formulations shall be prepared using current policies and procedures regarding
manufacturing, compatibility,andstability. Theseproceduresshall be supervised by a
licensed pharmacist with appropriate credentials and experience. %%

13.1.1 A hospital-specific standardized process for PN preparation shall be used. This may
include the use of standardized PN
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formulations when appropriate.*9°°

13.1.2 A pharmacist shall review the contents of a PN order for appropriateness and
compare it with previous orders when

40,56

applicable.

13.2 In hospitals that use automated compounding devices (ACDs) for preparation of PN formulations,
policies and procedures shall be developed to address responsibilities for operation and
maintenance, staff training, and monitoring ACD performance (ie, quality assurance).*%*’

13.2.1 Adequate training of personnel shall include use of computer software to assist in daily use
and trouble shooting of ACDs.*°

13.2.2 PNsubstratedosinglimitalertsshallbeactivated in the computer software and used in the
assessment of the PN formulation prior to compounding.*®

13.2.3 Documents generated by the ACD or other electronic devices shall be compared with the
ordered PN formulation.*°

13.2.4 The pharmacist and/or pharmacy technician shall monitor the equipment during the
preparation process to assure proper operation.*°

13.2.5 End-product and validation testing of PN admixtures should be completed.

13.3 In hospitals that outsource preparation of PN admixtures, policies and procedures shall be
developed for appropriate ordering, storage, preparation,labeling,anddispensingof PNadmixtures.
Hospitals should ensure that the outsource agency prepares PN formulations in accordance with
USP General Chapter <797>: Pharmaceutical Compounding-Sterile Products.>®

13.4 In hospitals that use standardized, commercially available PN products, policies and procedures
shall be developed for appropriate ordering, storage, preparation, labeling, and dispensing of PN

admixtures.*0->¢

13.5 PN admixtures shall be sterile and free from physical contaminants (foreign materials and physical
matter) and minimize patient exposure to

aluminum.ao,s9

13.6 A pharmacist should refer to ASPEN, American Society of Health-system Pharmacists (ASHP), FDA
Drug Shortages, or other appropriate resource(s) on managing shortages and outages of PN
components and develop hospital-specific strategies to provide optimal PN therapy during
shortages.

13.7 Nonnutrient medication (eg, insulin) should be addedtoPNonlywhensupportedbyphysiochemical
compatibility and stability data.>

13.8 A pharmacist shall conduct a visual inspection of the final PN admixture prior to dispensing.>®

13.10 Additions to PN admixture shall not be made outside of the pharmacy sterile compounding
environment.

Standard 14. EN Formula Preparation
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EN formulas and products shall be prepared accurately and safely as prescribed and stored according to
the manufacturers’ directions and published safety consensus recommendations.*!

14.1 EN formulas shall be prepared by trained personnel under professional supervision in a clean
environment. Aseptic technique shall be used in the preparation of EN formulas.*

14.1.1 Preparation equipment shall be sanitized regularly.
14.1.2 Open-system containers shall be filled with EN formula using aseptic technique.

14.2 Any addition of modular products or water to the formula shall be ordered by the prescribing

clinician or designee.

14.2.1 Additions to EN formulas shall not be done at the bedside.

14.2.2 Additions to closed-system EN containers shall not be made.

Standard 15. Packaging and Labeling
PN admixtures and EN formula containers shall be appropriately packaged and labeled in a standardized

fashion according to hospital policy and procedure.

15.1 PN admixtures shall be packaged in administration containers that can assure maintenance of
sterility and allow visual inspection during preparation, storage, and infusion.

15.1.1 The PN admixtures and ILE administered as a separate infusion shall be labeled with the
following as described in the ASPEN Parenteral Nutrition Safety Consensus

Recommendations:*°

Two patient identifiers (eg, name, medical record number, date of birth)
Patient location or address

Administration date and time

Beyond-use date and time

Route of administration (central vein vs peripheral vein) Prescribed volume

Methodof administration(continuous vs cyclic)

Complete name of all ingredients expressed in the same units of measure as the PN
order

All PN ingredients shall be ordered as amount per day (ie, grams per day, mEq per
day)

Name of compounding institution or pharmacy

15.1.2 Auxiliary labels should be affixed to PN admixture packaging to reduce risk of error
(eg, for central line only).
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15.1.3 The PN admixture shall be stored in a refrigerator (per established guidelines),
unless the admixture will be administered

immediately to the patient.*%4>>

15.2 EN formulas shall be packaged in administration containers, which assure accuracy of
volume, cleanliness, and minimize the risk for contamination.*

15.2.1 Open-system administration containers should be used if the EN formula will be
modifiedwithmodularproducts.However, the addition of modular products to an
open-system container may result in an unacceptable risk of contamination in
hyperthermal environments.*

15.2.2 Hospital-prepared EN formulas shall be stored in a refrigerator (per established
guidelines), unless the formula will be administered immediately to the patient.

15.3 EN labels shall be standardized.

15.3.1 EN formula containers shall be labeled accurately with the contents and 2 patient
identifiers (eg, name, medical record number, date of birth), product name and
strength, additives, volume, and appropriate hang time.*!

15.3.2 EN formula container labels shall also containdeliverysite/access,route(enteral), and
method of administration (eg, continuous, cyclic, bolus).*

15.3.3 EN formula container labels shall contain a statement indicating that the product is
for enteral administration only.*

15.3.4 EN formula container labels shall contain a statement indicating that the product is
not for IV administration.**

Standard 16. Administration of Nutrition Support Therapy

EN formulas and PN admixtures shall be administered safely and accurately in accordance with the
prescribed order and consistent with the patient’s tolerance.*%4

16.1 Nutrition support therapy shall be administered by or under the supervision of trained
personnel.

16.2 Hospital-specific procedures shall exist regarding techniques used to administer nutrition
support therapy. Organizations should use infusion pumps with the ability to reduce
errors.*

16.3 Acute care facilities should establish a policy that prohibits the use of a PN admixture
prepared for administration at home or in subacute or long-term care facilities. PN should
be discontinued prior to discharge or transport to another

facility.*°
16.4 Each PN admixture should be inspected prior to and during administration. If visual changes

are present, the admixture shall not be administered, and the pharmacy shall be
notified.4%6°
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16.5 Before nutrition support therapy is administered to the patient, the label on the container
shall be checked against the order and the patient’s identity shall be verified per hospital
policy to assure the prescribed formulation is delivered to the appropriate patient and
administered by the correct route at the designated/intended time.***1-6162 Administration
tubing should be attached to PN containers immediately prior

to use.*°

16.6 The administration rate of the prescribed nutrition support therapy shall be checked each
time a new volume is ordered or initiated and periodically during its administration.*%4
Use of an independent double-check verification should be
performedbyasecondclinicianpriortobeginning

a PN infusion.a0,41,62

16.7 Proceduresshallbewrittentopreventandmanage vascular or enteral access device occlusion
and IV

extravasation.ai,s2,44,63

16.8 EN and PN processes shall be documented in the patient’s medical record including
tolerance, administration volumes, and hourly rates. The amount of nutrition therapy
ordered vs amount administered should be noted and reasons for discrepancies
evaluated.”

16.9 Policies and procedures shall exist to prevent, diagnose, manage, and monitor patient
infections caused by contamination of the PN admixture or the equipment/devices used in
its administration, as PN is an independent risk factor for

CLABSI.46-48,64
16.9.1 Infection prevention strategies shall be used to minimize CLABSI including a bundle
of targeted, evidence-based catheter insertion and maintenance practices.*4®

16.9.2 Access ports shall be disinfected with an appropriate antiseptic prior to catheter
manipulation and manipulation should

be minimized; vascular access devices used for PN should not be used for blood

sampling.*®#”%* Coinfusion of fluids or medications into the PN system should be avoided,
if possible. If no alternatives are available, a pharmacist shall review the compatibility and
stability data for coinfusion prior to administration.4%44

16.9.3 Unit-specific data regarding CLABSI shall be shared with all internal stakeholders and
reported to external agencies as required.”’

16.9.4 PN admixtures shall be labeled with the beyond-use date and time and discarded as
indicated. Once the delivery system is accessed, the administration of a PN admixture
shall be completed within 24

hours.40,44-46 55
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16.9.5 Administration sets for PN shall be changed every 24 hours or with each new PN
container. A 1.2-micron filter shall be used for all total nutrient admixtures and a 0.22-
micron filter for dextrose/amino

acids (2-in-1) admixtures. 04465

16.9.6 ILE administered separately from PN admixtures (dextrose/amino acids) shall be infused
through a 1.2-micron filter and be completed within 12 hours of initiating

the infusion.4o,44,65

16.10 A policy shall exist regarding the maximal rate of administration for ILE.
Manufacturers’recommendations should be considered in formulating this statement.

16.11 Cycling of PN admixtures should be considered for patients with or at risk for liver dysfunction, on
long-term PN, or those who are stable, active, and may benefit from infusion-free time.®¢’

16.12 Prevention strategies shall be used to minimize the risk of microbial contamination of EN
formulations. (Refer to the Enteral Nutrition Practice Recommendations** and Guidelines for the
Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient®! for

details.)

16.13 Procedures and protocols to minimize the risk of regurgitation and aspiration of EN formulations
should be implemented.**

16.13.1 All patients receiving EN shall be assessed for risk of aspiration and steps employed to
reduce aspiration risk and

pneumonia.31,a1,6s-70

16.13.2 The head of the bed should be elevated 30-45° during EN administration unless

contraindicated.3%4%69-71

16.14 An enteral feeding protocol should be designed to assure that optimal nutrients are delivered
and unnecessary interruption of feeding minimized. Gastric residual volumes may be used to
assess EN tolerance as part of a multifaceted

approach.si,16s

16.15 Policies and procedures shall exist to minimize the risk of enteral misconnections.*%7>74

16.15.1 Hospitals should conform to International Organization of Standardization (ISO)
standard 80369-3 that is driving the production of products with incompatible
connectors by designing features that make incorrect connections impossible (eg,
ENFit).*>’*77 Enteral delivery devices (administration sets, feeding tubes, and enteral
syringes) with connectors that can physically connect with other nonenteral connectors
shall not be purchased.

16.15.2 Standard Luer syringes shall not be used to administer oral or enteral medications

or EN formula.**7*

16.15.3 Tubes or catheters shall be traced from the patient to the point of origin before
connecting any new device or
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infusion.s1,74,76

16.15.4 Tubes and catheters having different purposes should be routed in different,
standardized directions (eg, IV lines routed toward the head; enteric lines toward the
feet) and labeled at proximal and distal tubing ends.”®

16.16 Protocols shall be established for administering medications and modular products through an

enteral access device.*

16.16.1 Medications should not be mixed directly with EN formulas due to potential drug-drug
and drug-nutrient interactions.*>7¢8!

16.16.2 Medication orders should specify the route of delivery (eg, PO, NG tube, G tube, J tube)
and be administered according to current guidelines. Special considerations include use
of proper dosage form,administrationof thedrugseparate from the EN formula and other
drugs, and the location of drug delivery in the

gastrointestinal tract.*78-83

16.16.3 Enteral access device(s) should be flushed appropriately before and after each
medication administration and restarting EN administration to help

prevent occlusion. 18082

Standard 17. Adverse Events Management

An adverse event, including sentinel events related to the administration of nutrition support
therapy and the equipment/access devices, shall be documented and reported according to
hospital protocol to promote a culture of patient safety. Protocols should be developed and
followed to decrease the risk of adverse events.

Chapter V: Monitoring and Reevaluating the Nutrition Care Plan
Standard 18. Parameters and Frequency

A plan for monitoring the effect of nutrition support therapy interventions should be stated in the
nutrition care

plan.ss 041

Monitoringparametersarechosenrelativetothetherapy goalsof
thenutritioncareplan.Thenutritioncareplanshall berevisedtooptimizenutritionsupporttherapyandachieve
predetermined goals, as indicated.

18.1 The frequency of monitoring should depend on severity of illness, level of metabolic stress,
nutrition status, as well as the patient’s clinical

condition.s1,36,40,41

18.1.1 Daily or more frequent monitoring should berequiredinpatientswhoarecriticallyill,
havedebilitatingdiseases(eg,diabetesmellitus) or infection, are at risk for refeeding
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syndrome complications, are transitioning between PN or EN and oral diet, or have
experienced complications associated with nutrition support therapy.

18.1.2 Weekly or as clinically indicated monitoring may be needed in patients who are
clinically and metabolically stable with documented stable laboratory parameters.

18.2 Monitoring parameters should include the following:

Physicalassessment,includingclinicalsignsof fluid and nutrient excess or deficiency

Functional status

Vital signs

Actual nutrient intake (oral, enteral, and parenteral)
Weight

Laboratory data

Diagnostic tests

Review of all medications

Changes in gastrointestinal function

Input and output/fluid balance

18.3 Appropriate changes in nutrition support therapy shall be made based on results of
monitored parameters. Recommended changes in nutrition

supporttherapyincludingENformula/PNadmixture or administration route and resulting
outcomes shall be documented in the nutrition care

plan.®

18.4 Protocols should be established to maintain blood glucose control in patients receiving EN
or

PN.ss-87

Standard 19. Reevaluation of Nutrition Care Plan

The patient shall be monitored for progress toward shortand long-term goals as defined in the
nutrition care

plan.ssa1

19.1 Appropriate parameters should be measured serially during nutrition support therapy and
documented.3¢%%4! pgrameters may include weight change, changes in laboratory data,

adequacy of intake, ability to transition to oral diet, functional status performance, and
quality of life.
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19.2 The monitoring parameters should be compared with the goals of the nutrition care plan. If
goals arenotbeingmet,anewclinicalissueorcomplication develops, and/or an adverse event
occurs, the nutrition care plan should be modified.

Chapter VI: Transition of Therapy
Standard 20. Adequacy of Intake

The transition of nutrition therapies shall be monitored. Recommendations for improving oral and
EN intake shall be documented. Adequacy of energy and nutrient intake is based on clinical
judgment and shall be assessed and documented before discontinuation of nutrition support
therapy.31%54% (See Figure 2: Route of administration algorithm.)

Standard 21. Continuity of Care

Continuity of the nutrition support therapy shall occur through active communication with all
members of the patient care team, the patient, and caregiver(s). (See Figure 1: Adult nutrition care
pathway.)

21.1 A plan shall be developed for transition of nutrition support therapy to an alternate
healthcare facility or to home care and should include identification of the primary clinician
responsible for coordinating, monitoring, providing education, and ordering home
nutrition support

therapy.s1,36,40,41,87,88
21.2 Indications for home nutrition support therapy shall be documented.
21.3 Appropriate education should be provided to patient and/or caregiver(s) and documented
before discharge. Communication with home infusion and healthcare agencies and with the

patient’s home nutrition support management team should be established prior to hospital
discharge.

21.4 The nutrition support therapy prescription and administration schedule should be documented
and communicated with home infusion and home

healthagenciesbeforedischarge.3¢:40414588 Specifically, with PN, there should be pharmacistto-
pharmacist communication to the alternate healthcare facilities or home agencies.
21.5Periodic monitoring should be recommended de-

pending on patient’s condition,3>3940:86

Standard 22. Nutrition Therapy at End-of-Life Care

The decision on nutrition support therapy in an end-oflife setting should be determined by patient
autonomy and the patient’s family member(s) or surrogate decision maker. The patient or the patient’s
family member(s) or surrogate decision maker shall decide on acceptance or

refusal of medical therapy.36:41,86:88-90
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22.1 The clinician has no obligation to provide nutrition support therapy and hydration to a patient in
the end-of life situation.®°

22.2 Decisions at end-of-life are often made based on healthcare and spiritual literacy of the patient
and his/her family; they shall be involved in the healthcare process of end-of-life.
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PN Calculation Worksheet
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Malnutrition
Refeeding Syndrome MINT Reference Page

Refeeding Syndrome

Definition: "severe shifts in fluid and and electrolyte levels, in particular phosphate levels, from extracellular to intracellular

spaces in severy malnourished patients who have total body phosphorous depletion and are undergoing refeeding, whether
orally, enterally, or parenterally" (Katzman, 2005).

Macronutrient 65 %CHO 15 %PRO 20 %FAT
Distribution
Initial: Advancement: Goal:
Calories
Protein
Fluid Watch for fluid overload,

Supplementation Phosphorous, 200mg thiamine (given before initiation of nutrition support), potassium and
Needs magnesium

Monitoring Criteria | Cardiac functioning and electrolyte levels/ fluid overload.

OTHER NOTES:

Hypophosphatemia is the hallmark



https://www-nutritioncaremanual-org.jwupvdz.idm.oclc.org/topic.cfm?ncm_toc_id=267515
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Minor Risk Factors Major Risk Factors:
High Risk High Risk
[2 or more of the following) [1 or more of the following)
BN <13 Skz/m* B <15kg/m? BRI <1akg m”
Little or no nutrient intake for 5 Little or no nutrient intake for =10 Little or no nutrition for
days days =15 days
unintentional wt boss of >10% in - Unintentional wt loss of >15% in
the past 3-6 months the past 3-6 months
History of aloohol misuse or Lowi levels of potassium,
drugs (including insulin, chemo,  phosphate, magnesium prior to
diuretics, or antacids) feeding

may show early, rapid weight gain after initiation of nutrition support because of third spacing of fluid due to
fluid and sodium intolerance.

References:
Nutritioncaremanual.org

Lecture

Refeeding Fish

Homeostasis Starvation
i it

ol%uls

HIV/ AIDS SLM Worksheet

HIV & AIDS

Self-Learning Assessment Worksheet
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UNAIDS Fact Sheet

Answer the following questions:

In 2018, there were __37.9 million people globally living with HIV.

In 2018, 770,000 people died from AIDS-related illnesses.

In2018, _23.3 million people living with HIV were accessing antiretroviral therapy, up from
7.7 million in 2010. ___ 62 % of all people living with HIV were accessing

treatment.

Since 2010, new HIV infections among children have declined by 41 %.

AIDS-related deaths have been reduced by more than 55 % since the peak in 2004.

For antiretroviral therapy to be effective, adherence to medication schedules must be at least 95%

Review the “Regional Data—2018" table (p. 5) and “Regional Treatment Coverage—2018” table (p. 6) to
answer the following questions:

_20.6 million people in Eastern and South Africa were living with HIVin 2018 and ___67___ % of
all people living with HIV accessed antiretroviral therapy.

_ 5 million people in Western and Central Africa were living with HIV in 2018 and __ 51 % of
all people living with HIV accessed antiretroviral therapy.

22 million people in Western and Central Europe and N. America were living with HIV in 2018
and 79__% of all people living with HIV accessed antiretroviral therapy.

In Eastern and Southern Africa there were 800,000 new HIV infections in 2018.

In Western and Central Europe and N. America there were 68,000 new HIV
infections in 2018.

KRAUSE’S FOOD AND THE NUTRITION CARE PROCESS

Directions: Refer to chapter 37 in Krause’s Food & The Nutrition Care Process.

Definitions:

AIDS: acquired immune deficiency syndrome cause by human immunodeficiency (HIV).

ART: antiretroviral therapy; slow the replication of the virus but don’t get rid of the HIV infection

CD4+ cells: used as the major indicator of immune function in people with HIV infection. It is used to
determine when to initiate ART and is the strongest predictor of disease progression

HALS: a syndrome that commonly includes any single component or a combination of all the above

HIV: human immunodeficiency (HIV), affects the body’s ability to fight off infection and disease, which
can ultimately lead to death

HIV Medications
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There are MANY additional medications—this is a small sample of the ART medication classifications
that may be prescribed to patients with HIV/AIDS. Refer to pages 760-763 for additional information.

Classification

Common Side Effects

Nucleoside and Nucleoside
Reverse Transcriptase Inhibitors
(NRTIs)

Hepatomegaly with steatosis

Lactic acidosis—may cause persistent fatigue, abdominal pain or
distension, N/V, dyspnea and shortness of breath, and
hepatomegaly

Protease Inhibitors (PIs)

Hypercholesterolemia and hypertriglyceridemia which may
increase the risk of CVD

Lipodystrophy, onset or worsening of diabetes, and increased
bleeding in hemophiliacs

Immune Reconstitution Inflammatory Syndrome (IRIS) may occur
as the immune system regains strength, s/sx of inflammation from
previous infections may occur after anti-HIV treatment is initiated

Non-Nucleoside Reverse
Transcriptase Inhibitors (NNRTIS)

Rash
IRIS (see above)

Use your text to answer the following questions:

Refer to Table 37-3 (p. 765)—note the HIV-related conditions and nutrition implications of each.

Refer to Table 37-6 (p. 769)—note the common micronutrient deficiencies and indications for

supplementation.

Zinc is most commonly found in which of the following: Meats, Milk, dried legumes

ASPEN CORE CURRICULUM

Directions: Access the ASPEN Adult Nutrition Support Core Curriculum, 3™ edition on reserve at the
Harborside Library. You are not required to read the entire chapter, as there is a lot of detailed
information. Focus on the prompt questions below—answers are found in order throughout the text.

Background

In the US, which populations have the highest prevalence of HIV?

Young black males MSM

HIV is found in all body fluids except urine and
sweat . seminal fluids and
blood are the most infectious.

A patient with an acute HIV infection is likely to experience 2-4 weeks of flu-like symptoms, loss of

appetite, and wt loss- true

HIV/ AIDS patients are at increasedrisk of a variety of types of cancer including cervical cancer and

lymphoma. — true
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The diagnosis of AIDS is made when the CD4 count decreases below 200

List the 4 modes of transmission of the HIV virus including the examples provided (refer to Table 32-3):

TABLE 32-3 Modes of HIV Transmission

Route Examples

Parcutaneous Contaminated transfusion, infravenous drug use sharing of
neadles, contaminated surgical or dental instruments, or
during an occupational exposure

Mucous membrana Sexual contact (vaginal. anal, or oral), occupational (eg
eye splash)

Cutaneous contact of nonintact skin with large  Occupational contact with abraded skin

volume of infected fluids and/or for a prolonged

duration

Maternal-fatal Intrautarine, intrapartum (ie, dwing labor and delivery)
posiparum (le, breastfeeding]

Agapted from reference 24: Cenbers for Diseass Conbrol and Prevention. Transmission facts
hitg:Iivewesr cdc. govihivipubsiTactsAransmission him. Accessed December 5. 2010

Briefly, what is GALT and how is it impacted by HIV?

GALT is gut associated lymphoid tissue, a crucial cimpinent of the mucosal immune system and contains
most of the bodys memory CF4+. Allows HIV to propagate rapidly, with serve and largely irreversible loss
of gut T cells occurring within days of HIV acquisition

What is the primary goal of cART (antiretroviral) therapy?

Facilitate the reconstitution of CD4+ T lymphocytes by the long term suppression of viral replication.
Increase CD4+T lymphocytes and decrease viral load

Kaposi’s sarcoma is best described as a cancerous growth found beneath the skin.
Wasting Syndrome/Disease

What are the 4 Wasting Treatment Strategies (Figure 32-2) listed? Provide examples of each.

FIGURE 32-2 Wasting Treatment Strategies
Identity and treat undertying causes
* MV infection =
* Opporturistic rfecton(s)
Depression

*  Hypogonadiem
C ity-based mterver Nutrition eval and inter

¢ Home maal delrvery program o Dist quality, texture, and
ancoliment coristency

* Food panines and congregate meal ¢ Readylo.uss pearntbased
stes tharapautic foods

*  Supplemental Nutrition Assistance o NONVOIBONA ARMentadon
Program enroliment

Phanmacological options

*  Orexigenic agents

Which strategies are suggested for nutrition support of the wasted patient?
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Nutrition support of the wasted patient may include the following: the avoidance of food odors
during periods of nausea, the alteration of foods (texture, consistency, acidity) to facilitate intake
in the presence of oropharyngeal or esophageal lesions, ready-to-use therapeutic foods,
orexigenic agents, electrolyte management, and feeding by intragastric or enteric tube or 1V
alimentation (Table 32-6). Nutrition interventions should focus on adequate nonprotein-energy
and protein-energy Intake, particularly during eplsodes of secondary or opportunistic infection;
micronutrient adequacy; facilitating antimicrobial andfor antiretroviral absorption; and
tolerance. Pharmaceutical agents are available to create the sensation of hunger, for physiological
hormone replacement, and to promote preferential accrual of skeletal muscle (Table 32-7).

Describe the candidates for the following:

Enteral Nutrition:
Enteral Nutrition

HIV-infected patients who are candidates for tube feeding include those with neurologic disease
leg. progressive multifocal leukoencephalopathy), oropharyngeal or esophageal lesions,
profound anorexia with or without nausea, or impaired gut function, and those who are unable
to achieve significant volitional dietary intake. Intragastric feeding tubes are strongly preferred to

Parenteral Nutrition: small bowel disease
AND Nutrition Care Manual

Directions: Access the AND Nutrition Care Manual through the MNT LibGuide (link in ulearn). From the
Nutrition Care drop-down, choose Conditions, and find HIV / AIDS from the list under Nutrition Care.

Overview

As little as 5 % weight loss was associated with an increased risk of mortality as well as
opportunistic infection (Ol) rates in HIV positive patients.

Energy needs for repletion are recommended to be between 40 and 50 kcal/kg daily.

Why is therapeutic food modification often necessary for patients with chronic HIV infection?

However, therapeutic food modification is often necessary based on how the disease and tolerance of treatment are
manifested in an individual patient

List the 7 conditions mentioned that complicate nutrition management in chronic HIV infection:

Hypertension, cardiovascular disease, diabetes, liver dysfunction, renal dysfunction and bone mineral
density loss.

Chronic diarrhea may cause dehydration, malabsorption, and food/ nutrient losses. Generally, diarrhea
is defined as >3 watery/loose stools per day; chronic diarrhea last for two weeks or longer

Breastfeeding is not the recommended feeding method for most infants including those born to HIV+
mothers.

Nutritional Indicators

The timeline for referral of patients categorized by nutritional risk is as follows:
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High risk: seen by RDN within 1 week
Moderate risk: seen by RDN within 1 month
Low risk: seen by RDN annually

Nutrition risk criteria include:

HIV/AIDS diagnosis, unintended wt loss/ gain, BMI below 20 and barriers to adequate intake such a poor
appetite, fatigue, substance abuse, food insecurity and depression.

In addition to wt change, the NCM suggests inflammation, stage of disease, comorbidities, medications
and Ols may contribute to increase energy in pt with HIV/AIDS

Anthropometric Measurements
The RDN should include the following anthropometric measurements in the initial assessment:

Body comp/ growth history/ wt history, ht/ length, wt, frame size, BMI & children; growth pattern
indices.

HIV-associated wasting (and lipodystrophy) has been identified as meeting one of the following criteria:
Loss of 10% of body wt within 1 year, loss of 5% of body wt in 6 months and/ or BMI below 20
Biochemical Data, Medical Tests, and Procedures

Which biochemical parameters should be monitored/evaluated in HIV+ patients?

Immune profile:

Viral load, CD4

Inflammatory markers:

C-reactive protein, cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol,
GLU, insulin, triglyercides

Organ function:
Alk phosphatase, alanine aminotransferase, amylase, blood urea nitrogen, creatinine
Anemias:

Hematocrit, hemoglobin, iron, red blood cell count, red blood cell folate level, vit b12

Nutrition-Focused Physical Findings
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Define the following, include how they are characterized, and discuss the risk factors associated with
each:

Lipoatrophy: | / e /

characterized T w by
subcutaneous | |~ /

adipose tissue Y loss,
which b

generally —————

occurs in the fzeoou: oo O face,

buttocks, and

periphery. NORMAL MILD LIPOATROPHY MODERATE LIPOATROPHY SEVERE LIPOATROPHY
‘Chubby’ cheek ‘Lean’ cheak ‘Sunken’ chaak Skeleton like' cheek
SUbCUtaneous at or above the level of just balow the level of naticeahly below the level of severaly balow the level of
X . [ 1o ZWI0E ha Zvaama the Zygoma
adipose tissue the zygama the zygoma W Zygoma loss

has also been associated with insulin resistance, dyslipidemia, and increased systemic inflammation
Lipohypertrophy:

Lipohypertrophy is characterized by adipose tissue deposition, which generally leads to an increase in abdominal fat
in the visceral adipose tissue compartment. Some patients also have a coexisting dorsocervical fat pad deposition
and/or enlargement of breasts.

Mixed lipodystrophy:

HALS was reported with increased frequency after the widespread use of highly active ART (HAART)
medications began. HALS is characterized by a combination of body shape changes and metabolic abnormalities;
however, since individuals do not necessarily present HALS similarly, no consensus exists on how to define this
condition.

Comparative Standards

REE may be increased by as much as _5 to__17 __ %in people with HIV infection, compared with
healthy individuals, although activity levels can be significantly decreased in HIV-infected individuals,
leading to overall TEE similar to that of healthy individuals.

Factors related to increased energy needs in people with HIV infection include:
stage of disease, opportunistic infections and comorbidities, inflammation, and effects of medications

Nutrition Intervention

Describe the role of fiber in patients with HIV/AIDS:

Improves insulin sensitivity

Which patients may benefit from fish oil (n-3 fatty acids) and why?
HIV and hypertriglyceridemia pt, lowering triglycerides

Client Forms—HIV/AIDS

Print and review the HIV/AIDS Managing Diarrhea, HIV/AIDS Micronutrients (Vitamins and Minerals),
and HIV/AIDS Nutrition Therapy Client Forms.

Managing Diarrhea
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Diarrhea is a common problem for people with human immunodeficiency virus (HIV) infection. In
general, diarrhea is defined as 3 or more loose or watery stools per day. Diarrhea is classified as chronic
if it lasts more than 2 weeks and may cause dehydration, malabsorption, and food and nutrient losses.
Diarrhea can also make it difficult for your medications to work their best.

If diarrhea lasts only a few days, antidiarrheal medications may give you the most immediate relief. You
should report diarrhea of any kind if it lasts more than just a couple of days to your doctor. Your doctor
will need to look into the causes of large losses of fluids and nutrients that occur for more than 2 weeks.

Remember that it is easy to become dehydrated when you have diarrhea. Drinking plenty of fluids and
restoring other nutrients that may be lost will be important to recovery.

Causes of Diarrhea

Diarrhea may be caused by an infection, lactose or other “intolerances” to food substances, or
medication side effects. Ask yourself if you have cramps and diarrhea after:

Eating or drinking dairy products?

Drinking 1 or more cups of coffee or other beverages with caffeine? O Drinking 1 or more alcoholic
beverages?

Reducing or eliminating caffeine or alcoholic beverages is a good starting point.

If milk causes diarrhea, cramping, or bloating, ask your registered dietitian nutritionist (RDN) about
lactase enzymes or foods with less lactose (such as yogurt and cheese) that may be used to keep your
eating plan balanced.

Fat malabsorption or loss of fat in the stool (sometimes accompanied by feeling full too fast and bloating
or smelly, floating stools) can be helped by consuming a low-fat meal or using special enzymes (ask your
doctor about pancrelipase supplemental enzymes) with meals that contain a moderate amount of fat.
Consuming low-fat meals and taking pancrelipase supplemental enzymes are recommended for pts
experiencing fat malabsorption.

See the tips below for other ways to help manage diarrhea.

Copyright Academy of Nutrition and Dietetics. This handout may be duplicated for client education. HIV/AIDS
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Tips for Managing Diarrhea

Take a look at some of the suggestions below to keep diarrhea in check:

Set a goal to replace fluids and nutrients that may be lost as a result of loose stools:

Drink plenty of liquids, especially water (avoid beverages that contain alcohol or caffeine).
Try juices or diluted juices if diarrhea has been severe.

Talk with your pharmacist and RDN about medical nutrition supplements.



Daniel 150

Consume small, frequent meals instead of large ones.

Eat foods at or near room temperature to slow down the gastrointestinal tract (hot foods can
sometimes speed up the movement of foods through the gut).

Reduce irritating spices such as cinnamon, pepper, or chili pepper.
Reduce fat:

Use low-fat alternatives such as fat-free (skim) or low-fat (1%) milk o Take skin off of chicken, trim fat
from other meats, and avoid fried foods.

Reduce the use of butter, gravies, fatty sauces (Alfredo sauce, for instance), and other sources of added
fat.

Reduce crude or insoluble fibers:

Use processed flour-based breads and cereals (such as white bread, saltine crackers, cream of rice
cereal, cornflakes, and others).

Stay away from whole grains (such as whole, cracked, or sprouted wheat; brown or wild rice; old-
fashioned rolled oats; granola; or other grains with the husk).

Cook vegetables until soft or use canned fruits and vegetables.

Increase soluble fibers:

Try applesauce, apple juice, or pear juice. o Try oatmeal or mashed or baked potatoes.
Talk with your doctor or RDN about adding a psyllium fiber supplement.

If milk seems to cause diarrhea, try low-lactose alternatives:

Use lactase enzyme capsules or drops before consuming dairy products.

Try small amounts of yogurt, cheese, or lactose-reduced milk.

Talk with your RDN about dairy substitutes.

Use specialized nutrition products if weight loss and diarrhea persist.

Easy-to-digest oral nutrition supplements such as medium chain fat (MCT) and peptide formulas
(Peptamen or ProCal powder)

Probiotics such as Lactobacillus o L-Glutamine (amino acid to aid in restoring gut health)
Zinc deficiency in both acute and chronic diarrhea

Copyright Academy of Nutrition and Dietetics. This handout may be duplicated for client education. HIV/AIDS
Managing Diarrhea—Page 2
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Micronutrients

Name Date

Email Phone

HIV/AIDS Micronutrients (Vitamins and Minerals)

Getting enough vitamins and minerals in your diet is important for keeping you healthy. The chart on
this handout lists food sources of vitamins and minerals.

It is better to eat a balanced variety of foods to make sure you are getting all the nutrients you need
each day. But when you don’t or can’t eat well, vitamin or mineral supplements may be needed.
Supplements are not perfect substitutes for foods, but they can be helpful.

Your registered dietitian nutritionist (RDN) will tell you about taking supplements if you need them. See
the tips on this handout for more information about taking supplements safely.

Food Sources of Vitamins and Minerals (Micronutrients)

Micronutrient Notable Food Sources
Boron (mineral) Vegetables
Calcium (mineral) Milk, yogurt, cheeses, legumes (such as dried peas and beans), darkgreen

leafy vegetables

Chromium (mineral) Red meats, whole grains, spices
Copper (mineral) Liver, green vegetables, soy beans, tofu, potatoes
Flouride (mineral) Fluoridated water (Note: The amount of fluoride in water varies from

location to location.)

Folate (vitamin) Avocados, dark-green leafy vegetables, liver, brewer’s yeast, amaranth,
oranges, chickpeas

lodine (mineral) Seafood, milk, cheeses, cereals, iodized salt

Iron (mineral) Meats, liver, dark-green leafy vegetables, grains, prune juice, soy beans,
dried beans, molasses

Magnesium (mineral) Green vegetables, grains
Molybdenum (mineral) Legumes
Niacin (vitamin B-3) Peanuts, enriched breads and cereals, lean meats, poultry (such as

chicken or turkey), fish

Phosphorous (mineral) Milk, cheeses, grains, meat

Potassium (mineral) Root vegetables, green vegetables, bananas, plantains

Copyright Academy of Nutrition and Dietetics. This handout may be duplicated for client education. HIV/AIDS
Micronutrients (Vitamins and Minerals)—Page 1
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Micronutrient

Notable Food Sources

Pyridoxine (vitamin B6)

Avocados, bananas, dried beans, dark-green leafy vegetables, potatoes

Riboflavin (vitamin B2)

Soy beans, nuts, milk, cheese, yogurt, brewer’s yeast, whole grains, eggs,
dark-green leafy vegetables, liver and other organ meats

Selenium (mineral)

Nuts, fish, meat, eggs, milk, grains (Note: amount of selenium in grains
depends on the selenium content of the soil the grains were grown in)

Thiamin (vitamin B-1)

Whole grains, pork, lamb, fish, poultry (such as chicken or turkey), liver

Vitamin A (as retinol)

Meat, fortified milk products, liver and other organ meats, egg yolks, fish
liver oils

Vitamin A (as beta

Red, orange, and yellow fruits (including melons and papayas) and many

carotene) vegetables (including broccoli, carrots, dark-green leafy vegetables,
pumpkins, spinach, sweet potatoes, yams, and zucchini)

Vitamin B-12 Organ meats, lean meats, fish, shellfish, milk products, brewer’s yeast

Vitamin C Citrus fruits, tomatoes, peppers, dark-green leafy vegetables, potatoes,
papayas

Vitamin D Fatty fish, fortified milk products, liver, egg yolks

Vitamin E Vegetable oils, nuts, wheat germ, whole grains, seeds, dried beans, dark
green leafy vegetables, sweet potatoes

Vitamin K Broccoli, cabbage, vegetable oils, seaweed, dark-green leafy vegetables,

yogurt, egg yolks, liver, soy beans, potatoes, chickpeas, milk products

Zinc (mineral)

Red meats, cheeses, milk, dried legumes

Vitamin and Mineral Supplement Safety

Vitamin and mineral supplements can (like medications) be toxic if you take too much. Safety limits are
usually 100% to 200% of the nutrient’s Dietary Reference Intake. Some nutrients in supplement form
can be more toxic than others:

Vitamins A and D are most safely obtained through eating food.

Zinc and selenium are important to your body’s ability to fight infections and diseases, but they are also

toxic at fairly low doses.

Because each person has a different tolerance level, your use of supplements should be monitored by

your health care team. They will need to look for any side effects or potential interactions with other

nutrients and medications.
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Nutrition Therapy

Name Date

Email Phone

HIV/AIDS Nutrition Therapy

Good nutrition supports the immune system, helps with weight issues, and can improve the quality of
your life. Eating healthy keeps your body working well and supports your medications and other
therapies. Good nutrition also helps with other concerns, such as high blood glucose (sugar) and body
shape changes.

Write down how much food you eat and what you weigh. Ask yourself these questions, and talk to your
doctor and registered dietitian nutritionist (RDN) about ways to improve your nutritional status:

Have you gained or lost any weight during the last year? How much weight, and during what amount of
time?

Are you having any problems that make you want to eat less? For example, have you experienced
diarrhea, nausea, vomiting, appetite loss, taste changes, or other issues?

Have you had problems with constipation?
Do any foods seem to cause problems for you? Which ones? What kinds of problems?

How many meals do you eat in a day? Do you have any problems having enough food to eat? Do you
ever go hungry?

Do you exercise regularly? What kind of activities? How often? How long?
Do you know what to eat and not to eat with your medications?
Do you take any vitamins or other nutrition supplements? Which ones?

Do you have any other medical conditions, such as diabetes, kidney disease, high cholesterol or
triglycerides (high fat in your blood), or high blood glucose levels?

Have you noticed any changes in your body shape?
Special Eating Problems

To gain weight after an unplanned weight loss, you will need to address the problem that caused it (such
as infection, loss of appetite, vomiting, and diarrhea) and then eat well to replace nutrients lost.

You may gain weight in unusual places. This happens when your body gains fat and fluid without the
usual gain in muscle. If this happens, don’t restrict your eating. Instead, ask your RDN about which foods
to eat and other ways to work on this problem.

Ask your RDN for nutrition tips for diarrhea, nausea, vomiting, and loss of appetite.
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Food Group Planner

Together with your RDN, you can refer to the Daily Food Plans section of the Choose My Plate website
(myplate.gov) and select the level of calories that matches your goal of maintaining, losing, or gaining
weight. Then use the chart below to develop your food plan. Your plan will include a variety of healthy
foods such as plenty of fruits and vegetables as they are packed with vitamins, minerals, fiber, and
antioxidants to help maintain your health.

Food Group Serving Size Notes
Grains 1 slice bread Good sources of carbohydrates,
servings % bagel or English muffin calories, and B vitamins.
1 small tortilla Whole grains are also a source of
% hamburger bun iron, magnesium, selenium, and

% cup cooked rice, pasta, cereal, or potatoes | zinc.
4 to 6 crackers
1 cup ready-to-eat cereal

Fruits % cup cooked or canned fruits Follow food safety guidelines for
servings % cup fruit juice raw fruits.
1 cup fresh fruits Good sources of carbohydrates,

vitamins and minerals, fiber, and
antioxidants.

Vegetables cup raw or cooked vegetables Follow food safety guidelines for
servings % cup vegetable juice raw vegetables.
cups raw leafy vegetables Good sources of vitamins and

minerals, fiber, and antioxidants.

Dairy 1 cup low-fat milk or yogurt Use pasteurized products.

Products 1% ounces cheese Good sources of protein, calcium,

____servings 1% cups frozen yogurt or ice cream carbohydrates, B vitamins, and

minerals.

Protein Foods 1 ounce cooked meat, chicken, or fish Best sources of protein and good

_____servings 1 cooked egg sources of B vitamins and minerals.
1 ounce nuts For meats, 3 ounces is about the
tablespoon peanut butter size of a deck of cards.

% cup tofu, dried beans, lentils, or peas
tablespoons hummus
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You can use the Food Group Planner to determine how well you are doing each day and where you need
to change your eating habits. For example, if you had a meal of a grilled cheese sandwich, milk, and
carrot sticks, you have consumed 2 grain servings, 1% to 2 dairy servings, and 1 vegetable serving. After
you have recorded everything you eat for a day, look to see where you need more from a food group
and where you might cut back a bit.

Notes:

PowerPoint Slides and Required Videos

Directions: Take notes on the PowerPoint slides printouts and required videos.

Zinc, B12, Carnitine, and Copper are the most common vitamin/ mineral deficiencies seen with ART
Vit B12 is most commonly found in Brewer’s yeast, Meats, Milk, and Seafood

Zinc and selenium are most associated with impaired immune function (weakened) in HIV patients

Deficiencies Worksheet

Renal Disorders
Chronic Kidney Disease (CKD 1-4) MNT Reference Page

Definition:

Macronutrient

0 o .
Distribution %CHO %PRO %FAT

Initial: 25kcal.kg Advancement: Goal:35 kcal/g

Calories

Protein
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Fluid

Urine volume: 2-2.5L/d, drink as much as 3L/d, kinda unlimited compared to stage 5

Supplementation
Needs

Low K+ foods, limit phos in the diet

Monitoring Criteria

Limit sodium, increase vit k

OTHER NOTES:

1’d F+V intake to improve BW, BP and net acid productio

References:

ESRD (CKD 5)/ Dialysis (HD and PD) MNT Reference Page

Definition:

Macronutrient

Distribution %CHO %PRO %FAT
Initial:30 kcal/kg Advancement: Goal: 35 kcal/kg
Calories
- 1.3+
Protein 10 = 1.3+ gkg

>50% HBV
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Fluid

UOP +1000mL, cannot over/ under hydrate

Supplementation
Needs

Multivitamin, all water-souble viramine

Monitoring Criteria

Evaluate appetite, dietary intake, wt changes, biochem data, anthropometric measurements and
nutrition focused physical finding

OTHER NOTES:

Mediterranean Diet to improve lipid levels

References:

Ncm.org
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Chronic Kidney Disease

Stage 3-5 Nutrition Therapy

Choosing healthy food, staying physically active and taking medicines as prescribed by
your health care provider may help slow down the progression of kidney disease. There is
not ane eating plan that is right for everyone with kidney disease. Your registered
dietitian nutritionist (RON) will help you identify what's best for you to eal.

Why is nutrition important in kidney disease?
Your kidreys help keep nutrients and minerals balanced in your body and rernove
the waste products fram pour blood. With kidney disease, your kidneys may not be
abile to do this job very well. You may need to make sorme changes to your diet.

You may need to control the armownt of protein, sodium, potassium, phosphorus or
calcium in pour diet. You will also still need to follow diet recommendations for any ather
conditions you have, like heart disease or diabetes. Fortunately, these diets are similar.

Your nutrition care plan might change over time depending on the
status of your condition. Your registered dietitian nutritionist or health care
provider will tell you if changes are needed based on your blood test results.

Hodwi to plan a kidney-friendly meal
Fill & 8-mch ar 10-nch plake wath:
= [Fruils ard far vegetables
v [Breads, cereals, or graind
= Prolem

» A healthy lat

NCM
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Weur besdy meeds protein bo heldp build musele, repair tisue, and fight infection. (f you have kidney disease,
eating lets protein can help probect your kidneys if you are not an dialysis. The most effective way 1o pratect
your health is ta eat less red meat such as beef ar pork and smaller probein portions and Lo choese plant-
prabeing g2 a meat altemative. If you are an dialysis, the pratein serving is the size ol your palem. If you are nat
o diahysis, the protein serving i V1o 1 the size of your palm. Yo RON will dicuss how rmuoch protein you
should eal.

Eat at baast & servings af grain daily and choase whoke grains for st least half those servings

Fruits and vegetables are an impartant pan of 2 heatthy diet and help incresse your intake of fiber, Eat at
least § sendngs of fresh, frozen, ar canned fuits and vegetables daily. Thess foods are & saurce of patassium
but yow anky need ta Bmit how much you eat if your patassiem level is high.

Praducts labeled as "low sodiurm™ may uwse potassiom chlonde in place of sedum. Check the ingredient list
1o miakes Sure you can salely ast low-sadium loods

Wou can enjoy ___serdngs of dainy and dairy allematives. Your ROM will make & s pecilic recammendation
barsed on your individual needs.

Yaur health care pravides will et you kiow if you need o licmit lud intake Less Ruid will belp ypou manage
e cutpat, and aveid luid retention which can cause shortness af breath, swelling, high blood pressure,
and increased strain on your heart and blood vessets,

Nutrients to Monitor

You may need (o pay attention to sodum, phodphors, and potassiom in your diet. Your RON can proside yau
handouls on potassiem andfor phasphorues lor mare details and strategies ta manage these rutrents.

Tips to limit sodium:

Eat harne-cooked meals made fram fresh ingredienis.

Chaode fasds and condirme s with 200 miligrards of sodium or less per serving.

Use frocen ar packagad rmests with 600 milligrams or ks sadium per serving if you are boa tired 1o cook.
Check labek o svoid foods that have more than 200 milligrarms of sodiem per sendng, Thess lbods may
include canned saups ar soup mins, packaged faods, pickled loods, sawess, and Saasanings.

Lirmit hioss ruch salt you add to foods or avaid it altlogether. Sall-lree seasanings like herbs, spices, leman
juiees, and vinegar will flavor b your food without adding salt.

Ask your RN which frazen and convenience foads, (s loods, or restaurant rmeals rmay be ok far yaw

If you also have diabetes and/or heart disease:
It is ety o rmanage these multiple diels becsuse they are similar in many ways.

Eat a variety of healthy foods,

Choose whole grain foods

Eal a moderate armawnt of protein and choose low-fat, lkan, and heart-healthy aptions,

Eat at beast 5 servings/day of fruits and vegetables Your blood potassiem level will afect which fruits and
wegetables you can salely eal.

Eat less food with added salt, sugars, and fats

Yeruer ROM can provide you with additional reeormmendations i necessany,

3 COSTRRGHT & ACADERS OF Al TRITIA AW BETETICE. THES SsMOOUT mAs B BUPLICATED FO& CLEMT AT
CHRN e SIDAET DSEAEE STRGE 35 W UTRITRON TeE RRsy



Foods to Choose or Limit

Yo ROM will tedl yau if you need 1o limit phasphorus or potassium in your diet and provide you sepanate handouts
abaut foods o choodse or limit.

ol G Choose Limit
Graina * Wihole grain coreal * Grainswith mone than 200 milkgrasms of
* Oats, satmeal sodum per senving
# Whole wheat bread, pita ® Eooand bescuit, cake, pancake/waifie
et and other comanience foods
* English muffin
* Comtortilas * Snacks and sweets should be eaten in
w Wholo wheat pasta medeatien
¥ Brown rice
* Quinca
B Couscous
* Griks
* Fopcom
B R cakes
= Whole wheat crackers
Pratein Focds » Eggsoreggwhites ® Frobeinwith mane than 200 mg sodiusm
* Lean beef wild garme, and “all natural® [T SETVANE
chicken, fish, pork, seadood, or turkey * Processed or frozen proben focds
= Legumas/Pulses Beans {suchas black, ® Salty processed meats (such as baoon,
kidnery, or whibe haans|, kentils, splt peas, besbognaa, salaimi and other lunch msaks),
black-oyed paas ham, hot dogs, sausage, breakfast
* Soy: Tofu, edamame saimage, and pre-sexsoned meats
®= Buts and nut batters
Duairy and Milk Alt B Lowergph ik ali include B Processed cheeses, such as Smerican

unfortified :Ilmmd.,rlon,mgl or other plant
beverages
Levaver-p ho sphiornes chwases include bris,

goat, cream chaese, moezanella, panmesan, or

ricotta chawsa

chisss, cheese spraads, bosed macasoni
and chaese

¥ Milkbased or cheese-based sougs or
SHIOEE

* Mondairy creamens

3R NCM

COATREHT i ACALE RS OF Al TRIT A A0 BETETECS. Thek Sat HIRDLIT A il BLPLICATER: PO CLIRAIT EDLPCATROH.
CHR T LOAET DGDAE ST -5 WUTRITEOM Tl Py
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Food Group g Linik
Vegetables = Fresh, frozen, or no-salt added canned = Processed vegetables or vegetabie juke
wgetables with mane than 200 milligrams sodism
T BTN,
= Pickied foods, such as olives, sausrkraut,
pickies, kmchi
* Vegetables with added sauces
Fruit ™ Frash, froeen, or canesed fruit * Canned fruit in syrup or with added
SUFATS
Fabs and Ol * Healthy fats sch as olive ofl, wgetable llar #= Oy v, Condimants and other sauces
lowser sodium salad dressings with more than 200 mg of sodium per
¥ Buther, mangarine, mayonnaise, and sour SETWINE
oneam in moderation
Beverages/ Flulds = Weater * Processed bewerages {such as most
* Coffes colas, spodts dirinks, energy drinks, some
|Flukds inchsde amything > T flavoned waters, drink miies., somes
it i el &t room beottied tears and othes)
tenrpaTatiine. You may nesd - Lemanada * Canined soups with more than 200 mg
oo vk v BLch ol = Saltzer sodium per sening
Arink If you are producing -
——— B and winag
Other * Heris, spices, lemon julce, vinegars to flavor = Salt, and salt substitubes
food instead of sait = Bouillan and broths with more than 200
* Stocks orbroths lbelod ax “no salt added” milligrams par serving
* Condiments and sauces with lessthan 200 mg #= Broths and soups labeled as “low
sl P SeTVing sodim™
¥ Condiments and sauces with mene than

200 mg sodium per serving
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Chronic Hidney Disease Stage 5 (on Dialysis) Sample 1-Day Menu

1 egg. hard-boiled
1 cup oatmaal
Y4 cup bluabarries

¥a cup soy yopgurt
1 cup coffer

Sandwich made with: 2 slices whole wheat bread
T oumnces shioed burkey

2 loaves bebtuce

1 teaspoon mustard

1 Eablesponn mayonnaise

1 oup carrols, raw

1apple

1 cup vater with bemeon

I abispoons peanut butier
& calery sticks

Evening Meal

3 pureces fish, brolled

Y4 cup browm noe, ooksd

Y CUp gren peppers, sautded
Y cup mushroomes, saubéed

1 tablespoon olive oil

YA cup green beans

Y cup peaches

3 Cups popoom, air-popped topped with:
1 teaspnan parmasan chosse

1 par
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Chronic Kidney Disease Stage 3-5 (Mot on Dialysis)
Sample 1-Day Menu

Minu

W 1 egg. hard-boded
W 1 cup oatmeal
W 1 cup blusberies

W 1cupofiss

W Sandwich made withe 2 dices whobs whaat Braad
W 1 cunce shoed turkey

W 2 aves lethuce

W 1 teaspoon mustard

W 1 tablespoon mayonnaise
W 1cupcamots, rae

W 1apple

W 1 cupwater with lemon

W 2 tablespoons hummus
W 4 celery sticks

Ewvening Meal

W 2 cunces fish, brolled

W 1 cup brown rice, cocked

W % Cup grean poppers, sautéed
W % fup mushrooms, sautbsd
W 2 tablespoons olive ol

W % cup grean beans

W % oup peaches

Evening Snack

W 3 cups popcom, air-popped

W lpear

Cancer

Cancer MNT Reference Page

Daniel 163

Definition:

Macronutrient
Distribution

%CHO

%PRO

%FAT

Calories

Initial:

Advancement:

Goal:
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Protein

Fluid

Supplementation
Needs

Monitoring Criteria

OTHER NOTES:

References:

Cancer Case Assignment SOAP/ ADIME Note

SOAP / ADIME Hybrid Form (Nutrition ADIME)

Patient Name: Mariana Luna DOB: 02/12/1972

Subjective Assessment of Interval History/Admission:

50 yr F, recent dx w/ early stage breast cancer, outpatient chemo, nervous about 1% chemo treatment, 1 cm
adenocarcinoma of the left breast, Adriamycin & cyclophosphamide given on day 1 every 14 day for 4 cycles,
one daughter, divorced

PMH:

Adenocarcinoma of the left breast, left breast lumpectomy 2 wks ago, father died @81 yr r/t SCLC, OA for 2 yr,
HTN for 10 yrs, mild depression/ anxiety for 12 yr, GERD for 18 yrs

Anthropometrics:

Ht: 62 in IBW 110 % IBW: 131%

Adm Wt: 145 # AIBW: BMI (w/ class): 25- overweight
Current Wt: 138 # UBW: %UBW:

Est. Dry Wt: Wt Hx: | Loss 7 # within 1 month

Physical Assessment / NFPE:
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Lost wt, over wt, clavcle somewhat visible, normal handgrip, no edema note, ambulates independently, tires
quixkly.
Diet Rx (with Assessment):

Limited energy to prepare food at home, decreased appetite 3-4 wks PTA. 3 small meals (cheese and butter
crackers, an egg & a piece of bread/oatmeal/yogurt, fruit), 1 snack, drinks water all day, some 2% milk, some ice
tea. Reports cannot finish a “regular size” sandwich, doesn’t feel hungry. Family members suggest juicing kale
and green veggies to help heal the cancer. MNA score: 8 (at risk for malnutrition)

Relevant Meds (with Assessment):

Amlodipine 10mg PO g24h- HTN; calcium blocker

Ibuprofen 600mg g4-6h prn- relieve aches/ pain

Fluoxetine 20mg PO g24h- antidepressant; serotonin uptake inhibitor (more acceptable side-effects profile than
traditional antidepressants

Ranitidine 150mg PO g24h-gastrointestional ulcer treatment, GERD

Relevant Labs (with Assessment):

BUN 28mg/dL- high
Glu 189 mg/dL- high
Hgb 11.6 g/dL — low
Alk phos 180lu/L- high
C0O2 22mEg/L
Albumin 3.2 g/dL

Food / Nutrition History:

Dietary restrictions: NKA,

Likes: pepper jack, applesauce, raspberries, oranges, plain yogurt, pudding, over-easy
eggs, mashed potatoes, pasta, rice, cantaloupe, ham. Dislikes: rosemary, fish, ginger,
soda, cinnamon, bell peppers, no fried foods. Notes Ensure (& others) taste like
vitamins.

Food preferences:

Assistance with meals:

Nutrient Needs / Intake:

Calc. wt: Est. Needs

i 0
(based on) Previous Intake % Goal Met

MSJ: (9.99 x 62.6) + (6.25 x 157.5)
—(4.92 x 50) — 161=

Calories 625+984-246-161=2016

TEE: 1.2 AF* 2016= 2419-
500=1919 kcal

Protein 1.2 * 62.6= 759 pro

HSM: 62.6-20= 42.6=43*15ml=

Fluid 645+1500= 2145 m

Nutrition Diagnosis:

Nonsevere moderate disease/condition related malnutrition r/t poor appetite AEB 71b (5%) wt loss within 1
month.

Inadequate protein intake r/t tiring quickly AEB clavicle is slightly protrude.

Not ready for a lifestyle change r/t feeling nervous AEB pt reports not eating like she used to and doesn’t feel
hungry due to “nerves”.
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Nutrition Goals:

Gain 5 # (lean) by eating foods that are high in protein- within 4 weeks
Lose excess body fat by eating 5 servings of greens/ vegetables a day for 4 weeks.

Interventions / Recommendations:

Can make trailmix with nuts, seeds and dried fruit can add protein and natural sweetness.
Making a smoothie with tofu and greens will add protein and can be used for a serving of greens.

Monitoring / Evaluation (with Anticipated D/C needs):

| Check back with pt within 4 days to see progress of diet

Signature and Credentials: Katharina Daniel

Cancer Chapter Worksheets

Cancer Prevention, Treatment & Recovery
Chapter 36 Worksheet
DEFINITIONS

Directions: Refer to chapter 35 (pp. 729-754) in Krause’s Food & The Nutrition Care Process and reliable
outside resources as needed to define/describe the following terms.

Oncology: branch of medicine that specializes in the diagnosis and treatment of cancer

Oncologist:a doctor who has special training in diagnosing and treating cancer in adults using
chemotherapy, hormonal therapy, biological therapy, and targeted therapy.

Carcinogen: causing or tending to cause cancer
Carcinogenesis: the process by which normal cells are transformed into cancer cells
Oncogenes:a gene that is mutated form of a gene involved in normal cell growth

Tumor suppressor genes: a type of gene that makes a protein (tumor suppressor protein) that helps
control cell growth

Apoptosis: a type of cell death in which a series of molecular steps in a cell lead to its death

Tumor angiogenesis: the growth of new blood vessels that tumors need to grow

Metastasis: the spread of cancer cells from the place where they first formed to another part of the
body

Neoplasm: abnormal mass of tissue that forms when cells grow and divide more than they should or do
not die when they should

Xerostomia: dry mouth
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Mucositis: a complication of some cancer therapies in which the lining of the digestive system becomes
inflamed
Odynophagia: painful swallowing

Cancer cachexia: loss of body wt and muscle mass, and weakness that may occur in pt w cancer, AIDS or

other chronic diseases
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Use your text (pp. 731-8) to answer the following questions:

You will be responsible for the information found in the table below—a summary has been provided for
you since the textbook has a bit too much detail (pp. 734-8).

Energy balance /
exercise

Risk increases as BMI increases and exercise levels decrease

Fat

Possible increased risk w/ total high fat and SFA; particularly prostate, breast and lung
cancer

Protein

Possible increased risk w/ excessive protein intake, especially from red meat; particularly
prostate and colon cancer

Soy proteins /

Modest intake may be protective against breast cancer = caution in those w/ hormone

phytoestrogens sensitive cancers (prostate, breast, etc.)

Fiber Increase may be protective

Fruits and Increased intake may be protective d/t antioxidants (vits C, E and selenium) and
vegetables phytochemicals

Alcohol Overall increased risk

Nitrates, nitrites
and nitrosamines

Increased intake = increased risk

Food preparation /
preservatives

High heat cooking / smoking > increased aromatic carbons and hetrocyclic amines

Chemoprevention

Reverse carcinogenesis in the premalignant phase > example: vitamin E, B-carotene,
and selenium reduced stomach cancer per study in China

Complete the table below (using Table 36-1, p. 731). Note the bolded phytochemicals—these are the
ones most likely to be on a quiz/exam.

Color

Phytochemical Vegetables and Fruits

Red

Lycopene grapefruit, watermelon

Red and purple

Anthocyanins, polyphenols | Berries, grapes, red wine, prunes

Orange

a-, p-carotene Carrots, mangoes, pumpkin

Orange and yellow

B-cryptoxanthin, flavonoids nectarines

Yellow and green

Spinach, avocado, honeydew,

Lutein, zeaxanthin collard/turnip greens

Green

Sulforaphanes, indoles ;
cauliflower

White and green

Allyl sulphides Leeks, onion, garlic, chives

CANCER PROGRESSION & WARNING SIGNS

Tomatoes and tomato products, pink

Cantaloupe, peaches, oranges, papaya,

Cabbage, broccoli, Brussels sprouts,
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Use your text (pp. 731-49) and recorded lecture to answer the following questions:

Define/describe the 4 stages of cancer (i.e. phases of

. . | «
carcinogenesis): ® "o
el s . . ae‘ &
Initiation: involoves transformation of cells produced by @ (
. . . . . . First
the interaction of chemicals, radiation, or viruses w cellular o S
deoxyribonucleic acid (DNA). anin 8
mutation
Promotion: initiated cells multiply and escape the Fouth Maligiacals

tumor growth

mechanisms set in place to protect the body from growth

and spread of such cells.

Detachment from ‘. 0
primary tumor {

Tumor progression: tumor cells aggregate and grow into a tumor

. . . . . g | filtrati f
Metastasis: the neoplasm has the capcity for tissue invasion that ca Z " o | t:mc:rr;::;so '

organs I 2’(‘ i p N
: -4 1 :};;\‘ Intravasation into
%

V' blood system

List/define the s/sx of cancer (p. 737 in your textbook):

Integrins

Change in bowel or bladder habits Cadherins

Association with
leukocytes and
platelets

A sore that does not heal
Unusual bleeding or discharge
Thickening or lump in breast or elsewhere —
Indigestion or difficulty swallowing/ chewing
Obvious change in wart/ mole

Nagging cough or hoarseness

CANCER TREATMENT

Common Side Effects of Cancer Treatment

Therapy Notable Side Effects
Anemia, fatigue, nausea, vomiting, loss of appetite, mucositis, changes in taste and
Chemotherapy . L .
smell, xerostomia, dysphagia, diarrhea, constipation
Immunotherapy Fatigue, chills, fever, flu-like symptoms, decreased food intake
Radiation Fatigue, loss of appetite, skin changes, site-specific effects
Surgery Fatigue, pain, loss of appetite

List and define the nutritional therapies used with the treatments listed, as well as the nutritional
concerns of the treatments (as outlined in your text, pp. 743-9).

Radiation Therapy

Therapy Nutritional Therapies Nutritional Concerns
Location
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Xerostomia, mucositis, sore mouth and
Head / Neck PEG feeding tube throat, dysphagia, alterations to taste/ smell,
fatigue, loss of appetite
Thorax EN, swallowing therapy Heart burn, d.ysphagia,. esophagitis, fatigue,
loss of appetite, fibrosis
- . . . Changes in bowel function, changes in
Abdomen / Pelvis ﬁ?;;(delarrheals, increase fiber and fluid urinary function, lactose intolerance, chronic
colitis
- . Hyperglycemia associated with
TBI Hematopoietic cell transplantation (HCT) corticosteroids
Surgery
Surgical Nutritional Therapies Nutritional Concerns
Location
Chewing and swallowing difficulties, high
Head / Neck Long term/ short term EN support risk for malnutrition
Reflux, dumping syndrome, dysmotility,
Esophagus G tube gastroparesis, early satiety, vomiting and
fluid/ electrolyte imbalances
Dumping syndrome, dehydration, early
Stomach EN support satiety, gastroparesis, fat malabsorption, vit/
mineral malabsorption
Gastroparesis, fluid and electrolyte
Pancreas More frequent small meals imbalance, hyperglycemia, fat
malabsorption
Gastropareisis, hyperglycemia, fluid and
Gl Tract Diet low in fat electrolyte imbalance, fat malabsorption, vit/
mineral malabsorption
GVHD ( graft Gastropareisis, abdominal pain, nausea
verus host Total bowel reset, PN until diarrhea stops s ’ - '
disease) vomiting, heavy secretory diarrhea

Describe the nutrition intervention strategies for each of the symptoms/side effects in the table below.

Nutrition Intervention Strategies for the Patient with Cancer
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Define cytokines and describe their role in cancer cachexia.

Immune- modulating agents; cancer cachexia is caused in part by cytokines produced by the cancer itself
or by the immune system in response to the cancer.

What are antiemetics (most common = Zofran/ondansetron) and how may they be used?

A drug that prevents or reduces nausea and vomiting; blocking vital processes in bacteria, killing the
bacteria or stopping them from multiplying.

COMPLEMENTARY AND ALTERNATIVE THERAPIES
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Use your text (pp. 750-2) and recorded lecture to answer the following questions:

What percentage of cancer survivors participate in some form of complementary or integrative therapy
during or after treatment?

90%
Briefly describe the following and give examples of each:

Describe how the following may be used to manage cancer symptoms, and when used in supplement
form, describe the possible undesirable side effects.
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Seattle Cancer Care Alliance Diet Guidelines for BMT/ PBSCT Patients

Seattle & Medical Nutrition

Cancer Care Ther o
Alliance erapy Services

Fred Hutch - Seattle Children's - UW Medicine

Diet Guidelines for Immunosuppressed Patients

Overview

You may have decreased immune function because of chemotherapy and/or radiation therapy or from taking medications to suppress your
immune system. This means that you are at increased risk of developing a foodrelated infection. The purpose of this diet is to help you avoid
specific foods that are more likely to contain infection-causing organisms while allowing maximum healthy food choices. Choose foods from the
“May Eat” column. Do not eat foods in the “Do Not Eat” column. You may want to discuss the safety of these or other foods with your dietitian.

This diet should be followed before and after all conditioning therapy (chemotherapy and/or radiation)and while on immunosuppressive
medications. Your health care provider and dietitian will let you know when the diet is no longer required. In general, we recommend the

following:

For autologous transplant patients undergoing chemotherapy treatment only: follow this diet during the first three months after
chemotherapy or transplant.
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For allogeneic transplant patients: follow the diet until you are off all immunosuppressive therapy such as cyclosporine, prednisone,
Tacrolimus®, Myfortic®, sirolimus, or MMF.

Before end of these time periods, you and your caregiver should talk to your health care provider and dietitian regarding whether or not to
continue any part of the diet.

Food Groups

May Eat

Do Not Eat

A_&D

Dairy

* All pasteurized, grade “A” milk and milk
products including eggnog, yogurt, ice cream,
frozen yogurt, sherbet, ice cream bars,
milkshakes, processed cheese slices and
spreads, cream cheese, cottage cheese and
ricotta cheese

* Dry, refrigerated, or frozen pasteurized
whipped topping

* Commercially packaged hard and semisoft
cheeses such as cheddar, mozzarella,
parmesan, Swiss, Monterey Jack, etc.

* Cooked and pasteurized soft cheeses such as
brie, goat, camembert, feta, farmer’s cheese.
Though not completely risk free, the risk of
contracting food borne illness from COOKED
soft cheeses is low.

* Non-pasteurized or raw milk and milk
products made from non-pasteurized or
raw milk.

* Cheeses from delicatessens
* Cheese containing chili peppers or other
uncooked vegetables

* Cheeses with molds (such as blue, Stilton,
Roquefort, gorgonzola)

©2011 Seattle Cancer Care Alliance

Revised 2017



Food Groups

May Eat

Do Not Eat

Mexican-style soft cheese such as queso fresco,
queso blanco (Unless made with pasteurized
milk and cooked)

Commercially sterile ready-to-feed and liquid-
concentrate infant formulas (avoid powdered
infant formulas if a ready-tofeed or liquid
concentrate alternative is available)

Meat and Meat

Substitutes

All meats cooked to well done (see
temperature guide attached) or_canned meats
(beef, pork, lamb, poultry, fish, shellfish, game,
ham, bacon, sausage, hot dogs)

Eggs cooked until both white and yolk are firm

Pasteurized eggs and egg substitutes (such as
Egg Beaters’), and powdered egg white

(all can be used uncooked)
Commercially-packaged salami, bologna, hot
dogs, ham and other luncheon meats, heated
until steaming

* Raw or undercooked meat, poultry, fish,
game, tofu?

* Raw or undercooked eggs and
nonpasteurized egg substitutes; no eggs
over easy, soft-boiled eggs, or poached
eggs.

* Meats and cold cuts from delicatessens

* Hard cured salami in natural wrap

* Uncooked refrigerated smoked, seafood
such as salmon or trout labeled as “nova-
style,” “lox,” “kippered,” “smoked” or
“jerky”

* Pickled fish

* Tempe (tempeh) products
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* Canned and shelf-stable?” smoked fish
(refrigerate after opening)

* Pasteurized or cooked tofu?®

* Refrigerated smoked seafood such as salmon

or trout if cooked to 1600F or contained in a
cooked dish or casserole

27 Shelf-stable refers to unopened canned, bottled, or packaged food products that can be stored before opening at room
temperature; container may require refrigeration after opening.

28 2 Aseptically packaged, shelf-stable tofu and pasteurized tofu do not need to be boiled. Unpasteurized tofu must be cut into 1-
inch cubes or smaller, and boiled a minimum of five minutes in water or broth before eating or using in recipes.



Fruits and Nuts

¢ Well washed?® raw and frozen fruit; foods
containing well washed raw fruits
* Cooked, canned and frozen fruit

* Pasteurized juices and frozen juice
concentrates

*  Dried fruits
* Canned or bottled roasted nuts

* Unwashed raw fruits

* Unroasted raw nuts

* Roasted nuts in the shell

* Non-pasteurized fruit and vegetable juices

*  Fresh fruit salsa found in the grocery
refrigerator case

Food Groups

May Eat

Do Not Eat

* Shelled, roasted nuts and nuts in baked products

* Commercially-packaged nut butters (such as
peanut butter, almond butter, soybean butter)

0 Non-pasteurized items containing raw fruits
found in the grocery refrigerator case

Entrees, Soups
&0

O All cooked entrees and soups

O All miso products (such as miso soup and miso
paste)
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29 3 Rinse under clean, running water before use, including produce that is to be cooked or peeled (such as bananas, oranges

and melon).



Vegetables

Well washed® raw and frozen vegetables

All cooked fresh, frozen or canned vegetables,
including potatoes

Shelf-stable! bottled salsa (refrigerate after
opening)

Cooked vegetable sprouts (such as mung bean
sprouts)

Fresh, well washed® herbs and dried herbs and
spices (added to raw or cooked foods)

* Unwashed raw vegetables or herbs

* Fermented vegetables such as kimchi or
sauerkraut

*  Fresh, non-pasteurized vegetable salsa
found in the grocery refrigerator case
* Non-pasteurized items containing raw

vegetables found in the grocery refrigerator
case

* All raw vegetable sprouts (alfalfa sprouts,
clover sprouts, mung bean
sprouts, all others)

* Salads from delicatessens and restaurants

Bread, Grain, and|,

Cereal
Products

All breads, bagels, rolls, English muffins, muffins,
pancakes, sweet rolls, waffles, French toast

Potato chips, corn chips, tortilla chips, pretzels,
popcorn

Cooked grains and grain products, including
pasta and rice

All cereals, cooked and ready-to-eat

O Raw (not baked or cooked) grain products
(such as raw oats)
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Beverages

Boiled well water30

Tap water and ice made from tap water5

Commercially-bottled distilled, spring and
natural waters3!

All canned, bottled and powdered beverages

Instant and brewed coffee and tea; cold

Unboiled well water

Cold-brewed tea made with warm or cold
water

Non-pasteurized fruit and vegetable juices
Mate’ tea
Kombucha

Food Groups

May Eat

Do Not Eat

of

brewed tea made with boiling water

. Herbal teas brewed from
commerciallypackaged tea bags

. Commercial nutritional supplements,

. both liquid and powdered

. Commercially sterile ready-to-feed and

liquid-concentrate infant formulas (avoid

powdered infant formulas if a ready-tofeed or
liguid concentrate alternative is available)

*  Wine, unpasteurized beer

* (Note: All alcoholic beverages should only
be consumed following health care
provider approval)
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30 Bring tap water to a rolling boil and boil for 15-20 minutes. Store boiled water in the refrigerator. Discard water not used within
48 hours (2 days). 5 Recommend using boiled or bottled water if using a water service other than city water service. Please see

Water Safety Guidelines in “Food Safety Guidelines”.
31 See Water Safety Guidelines in “Food Safety Guidelines” for approved bottled water treatments.



Desserts
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Refrigerated commercial and homemade cakes,
pies, pastries and pudding

Refrigerated cream-filled pastries

Cookies, both homemade and commercially
prepared

Shelf-stable® cream-filled cupcakes (such as
Twinkies®, Ding Dongs®) and fruit pies (such as
Poptarts® and Hostess® fruit pies)

Canned and refrigerated puddings

Ices, popsicles and similar products

Candy, gum

O Unrefrigerated cream-filled pastry products
(not shelf-stable®)

Fats

Vegetable oils and shortening

Refrigerated lard, margarine, butter
Commerecial, shelf-stable®> mayonnaise and
salad dressings including Blue Cheese and other
cheese-based salad dressings

(refrigerate after opening)

Cooked gravy and sauces

O Fresh salad dressings (stored in the grocer’s
refrigerated case) containing raw eggs or
cheeses listed as “Do Not Eat” under
“Dairy”.

Commercial pasteurized Grade A honey’
Salt, granulated sugar, brown sugar
Jam, jelly, syrups (refrigerate after opening)

Catsup, mustard, BBQ sauce, soy sauce, other
condiments (refrigerate after opening)

Pickles, pickle relish, olives (refrigerate after
opening)
Vinegar

* Raw honey; honey in the comb

* Herbal and nutrient supplement
preparations (refer to Guidelines for Use of
Herbal and Nutrient

Supplements in Patient & Caregiver
Resource Manual)

* Brewer’s yeast, if uncooked
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7 Honey products are not allowed for any child less than one year of age and not allowed for children with SCIDS until 9 months
posttransplant.

This education resource was intended to be given as a part of a nutrition consult by an SCCA dietitian.

Questions? Ask an SCCA dietitian at nutrition @seattlecca.org




Wound Care
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Prevention and Treatment of Pressure Injuries and Wounds MNT Reference

Page

Definition:

Macronutrient
Distribution

%CHO

%PRO

%FAT

Calories

Initial:

Advancement:

Goal:

Protein

Fluid

Supplementation
Needs
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Monitoring Criteria

OTHER NOTES:

References:

Wound Care SLM Worksheets

Pressure Ulcers and Wounds

Self-Learning Assessment Worksheet

DEFINITIONS

Directions: Refer to chapter 21 in the ASPEN Adult Nutrition Support Core Curriculum, Krause’s Food & The Nutrition Care Process, AND’s NCM,
the journal articles located in the Wounds/Pressure Ulcer SLA ulearn folder, and other reliable sources to briefly define the following terms.

Atrophy: decrease in size of body part

Bulla: a large blister seen in burns
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Contusion: injury to tissue without breaking the skin but ruptures the blood capillaries beneath

Debride: to remove dead/ contaminated/ adherent tissue and/ or foreign material

Decubitus ulcer: somewhat outdated term for pressure ulcer; impaired skin integrity and/or formation of a wound d/t prolonged pressure
Dehiscence: a spontaneous opening of the edges of a surgical wound

Erythema: redness or swelling caused by capillary congestion

Eschar: a hard crust/ mass of dead tissue caused by a thermal burn or gangrene

Exudate: fluid collections that contains a significant amount of protein that is deposited in tissues or oozes from tissue surfaces

Fistula: an abnormal tubelike passage through the body

Granulation: progressing from the inflammatory phase of healing to the proliferative phase of healing

Inflammation: redness, swelling, pain, and/ or a feeling of heat in an area of the body

Maturation / “remodeling” phase:

Necrosis: death of tissues or bone

Pallor: paleness, decrease in skin coloration

Petechiae: a minute reddish or purplish spot containing blood that appears in skin or mucous membrane as a result of localized hemorrhage
Pressure ulcer: injuries to skin and underlying tissue resulting from prolonged pressure on the skin

Proliferation: growth of tissue cells

Pruritus: itching

Purulent: containing gas

Pus: fluid matter that is formed as part of an inflammatory response

Serous: thin and watery like serum

Shear: force generated when the skin is moved against a fixed surface


https://www.merriam-webster.com/dictionary/petechia#:~:text=Definition%20of%20petechia,Sentences%20Learn%20More%20About%20petechia
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Stasis: slowing/ stoppage of the normal flow of bodily fluid/ semifluid.

NUTRITION CARE MANUAL

Directions: Refer to the AND’s Nutrition Care Manual (Conditions > Surgical And Chronic Wounds) to answer the following questions.
Surgical And Chronic Wounds

What are the 3 phases of wound healing listed?

Proliferation phase: The proliferative phase generally follows and overlaps with the inflammatory phase; it is characterized by
epithelial proliferation and migration over the provisional matrix within the wound (re-epithelialization). In the first week, fibroblasts
produce glycosaminoglycans, proteoglycans, and collagen, which are the main extracellular substances of granulation tissue.

Maturation/remodeling phase: Key elements of maturation include collagen cross-linking, collagen remodeling, wound contraction,
and repigmentation. In this phase, the collagen is remodeled into a more organized structure with increased tensile strength.

Inflammatory stage: This stage is characterized by redness, swelling, pain, and loss of function. It occurs immediately after acute skin
injury and hemostatic mechanisms and pathways commence.

What are the 11 factors associated with nonhealing?

Impaired arterial or venous circulation, Immune compromise, Older age (65 years or older), Diseases (diabetes mellitus, uremia,
keloids, fibrosis, heredity healing disorders, jaundice), Dehydration, Immobility, Neuropathy, Spinal cord injuries, Obesity,
Malnutrition, and Specific nutrient deficiencies

How can malnutrition (including nutrient deficiencies) impair wound healing?

affecting collagen synthesis, prolonging inflammation, decreasing phagocytosis, causing dysfunction of B and T cells, and decreasing the
mechanical strength of the skin (Wild, 2010).

Define the following:

Diabetic Ulcers: foot ulcers are a significant health problem and can result from arterial insufficiency or neuropathy. Complications of foot ulcers
are a leading cause of hospitalization and amputation in patients with diabetes mellitus


https://www-nutritioncaremanual-org.jwupvdz.idm.oclc.org/category.cfm?ncm_category_id=31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=20692599;
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Venous Ulcers: most common type of chronic wounds treated and may be caused by valve incompetence in perforating veins or when there is a
history of deep vein thrombophlebitis and/or thrombosis (Armstrong, 2012). They are often associated with edema and are found on the lower
leg or ankle.

Arterial Ulcers: ischemic ulcers, are caused by poor perfusion (delivery of nutrient-rich blood) to the lower extremities. The overlying skin and
tissues are then deprived of oxygen, killing these tissues and causing the area to form an open wound.

Surgical Wounds: most common complication after surgery is wound infection. Surgical site infections account for 14% to 16% of the estimated 2
million nosocomial infections affecting hospitalized patients in the United States

Pressure Ulcers

What are the 8 risk factors for pressure ulcer development?

Exposure to fecal incontinence, steroid use, cognitive impairment, a healed ulcer, impaired blood flow, and diabetes.

What are the 9 nutritional risk factors?

Hypermetabolism, poor appetite, chewing problems, poor dental health, inability to self-feed, and alcohol abuse.

Provide the recommendations for the nutrients listed below for patients with or at risk of developing wounds:

Energy: 30-35 kcal/kg of body weight per day for adults with a pressure injury who are malnourished or at risk for malnutrtion

Protein: 1.2-1.5 g/kg per day for older adults with acute or chronic disease and suggests that those with servere illness/ injury may need 2 g/kg
per day

Fluid: adequate for pt; goal is to prevent dehydration. Can use energy-based equation.
Micronutrients: vitamin a, ¢ & e, copper, iron and zinc

Confirmed/suspected zinc deficiency: Zn SO4 220mg (50mg elemental zinc) 2-3 wks = repletion

A.S.P.E.N. ADULT NUTRITION SUPPORT CORE CURRICULUM

Directions: Refer to chapter 21 in the ASPEN Adult Nutrition Support Core Curriculum, 3™ edition to answer the following questions.
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List and briefly describe the layers of the skin (from outside inward)

The epodermis; outer most layer, does not contail nerve endings or blood vessels but is responsible for epithelialization (skin closure) of wounds.
The dermis; thickest tissue layer of the skin,

Basement membrane; separes the epidermis from the dermis

Hypodermis; aka superficial fascia, beneath the dermis and cover the muscle, ligaments, tendon and bone

Describe the difference between partial thickness and full thickness wounds:

Partial thickness wounds are swallow wounds involving full or partial epidermal loss and partial loss of the dermal layer

Full thickness wounds involve total loss of both epidermal and dermal layers, extending to at least the subcutaneous tissue layer and possibly as
deep as the fascia, muscle layer and the bone

Chronic wounds are defined as wounds that have not healed within __12 weeks of the initial injury. Chronic wounds often begin as
minor acute wounds, but they become chronic because various factors that adversely affect the healing process—including
infection . malnutrition .
medications , the presence of comorbidities , and so on—
delay healing.

Adequate protein and energy has been shown to enhance healing in both groups

How long is the inflammatory phase of wound healing?

4-6 days following tissue injury

What role do each of the following nutrients have in wound healing (refer to Table 21-3):
Vitamin A:

Vitamin C:

Zinc: if a zinc deficiency is confirmed or suspected, Zn SO4 220mg (50mg elemental Zn) BID for <2-3 weeks. Zinc is needed for cell growth and
immune function.



Micronutrients

As noted earlier in the chapter and summarized in Table 21-3 several micronutrients are
essential to wound healing."** The NPUAP/EPUAP/PPPIA guidelines recommend a
multivitamin with minerals be considered when an individual with a pressure injury is not
consuming a balanced diet or a deficiency is suspected or confirmed.” Refer to Chapter § for
additional information on micronutrient requirements and signs and symptoms of toxicity or
deficiency.

TABLE 21-3 Role of Micronutrients in Wound Healing

Function in Wound Healing

Effects of Deficiency or Toxicity

Vitamin A = Maintains integrity of epithelial and = Vitamin A deficiency is associated with
mucosal surfaces widespread alterations in immune
» Stimulates fibroblasts, which increase function (altered epithelial and mucosal
collagen synthesis; cross-linking and surfaces, T and B cell function, and
remodeling of collagen antibody response).
« Antagonizes inhibitory effects of » Deficiency increases risk of infection
glucocorticoids (diarrheal and respiratory)
= In patients with vitamin A deficiency,
impaired collagen synthesis with
delayed wound healing may occur with
high doses of glucocorticoids.

Vitamin E » Antioxidant, which when combinedina « No clinically significant effects of vitamin
high-calorie oral nutritional supplement E deficiency on wound healing are
enriched with arginine, zinc and other known.
antioxidants, promotes healing

s Inhibits collagen synthesis, decreases
tensile strength of wounds

Vitamin C = Required for fibroblast maturation as  « Vitamin C deficiency is associated
well as hydroxylation of proline and reduced wound tensile strength an
lysine in collagen synthesis increased wound dehiscence due to

= Required for angiogenesis impaired fibroblast and collagen
= Affects immune function (leukocyte maturation.
function and complement production)  » Deficiency may contribute to increased
capillary fragility and angiogenesis with
increased wound hemorrhage
= Qld wounds may break down in very
severe vitamin C deficiency.

Vitamin K = Cofactor for synthesis of prothrombin =  If vitamin K is deficient, excessive
and clotting factors VII, IX, and X bleeding can occur in wounds and

predispose patients to wound infection

Iron = Cofactor in hydroxylation of lysine and » When low hemoglobin concentration is
proline for collagen synthesis due to iron deficiency anemia, it may be

« Oxygen transport to wounded tissue a factor in tissue hypoxia and impair
« Component of many enzymes (eq, wound healing if compensatory
required in oxidative burst of mechanisms cannot maintain adequate
phagocytosis) tissue perfusion.
= Impaired hydroxylation of collagen due
to iron deficiency is rarely seen in
clinical practice
= lron deficiency may contribute to
impaired immune response (T cell and
phagocytic function).
Zinc s Component of many enzyme systems  « Zinc deficiency is associated with

(eg. various growth factors, synthesis of
fibroblasts, DNA, and RNA)

Affects multiple aspects of immune
function

Production of metalloproteinases is
zinc-dependent

What is the new term for pressure ulcer in the new NPUAP injury staging system?

Pressure injury

What are the goals for Nutrition Support in wound healing?

impaired wound strength (decreased
fibroblast proliferation, collagen
synthesis, and rate of epithelialization)
Depressed immunity is seen even in
mild deficiency; susceptibility to a
variety of pathogens is increased.

Zinc deficiencies occur secondary to
diseases that impair intestinal
absorption and/or increase zinc losses.
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Restore and maintain adequate nutrition status, enhance wound healing and immune function, and reduce susceptibility to wound infection

(prevent infection).

Review the practice scenarios provided in the chapter.
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NUTRITION, ANABOLISM AND THE WOUND HEALING PROCESS ARTICLE
Directions: Refer to the article titled “Nutrition, Anabolism and the Wound Healing Process: An Overview” to answer the following questions.

What does the author list as conditions associated with the development of PEM? Refer to Table 1

[DEMLING

Table 1. Comdafions aesociafed with developaen! of prolein-enerey mlmdeiiion

Catabolic illness, “the siress response,” ep, traoma, sarpery, wounds, infection, corticosteroids
Imvodmtary weapht loss exceschng 10% off weal, for any reason

Chronic illnesses. ep, disbeles, cancer, menlal impairment, arthrilis, renal il

Wounds, especially chronic

Increass in mutritional bogse, open wounds, enteral fishilas

Intestimal-iract diseases impairing absorplion

gir

What are the complications associated with loss of lean body mass? Refer to Table 4

Table 4. Complications relative to fos of lean body s

Lean body mass Complications (related to Associated,
1% loess of total)® ot bean mass) mariality, %
10 Impaired immuanity, increased infoction 10

20 Decreased healing, weakness, infection, thinming of skin 30

30 Too weak to sit, pressure sores develop pnewmonia, no healing 50

40 Death, nsually from preumania 10a
r.|"|:m.|.n'|-; o prociisting boss.

At 10% loss, patients develop impaired immunity and are at increased risk of infection. At 20% loss, decreased healing, weakness, infection, and
thinning of skin occur, and at 30%, patients become too weak to sit, develop pressure sores, and are unable to heal. Finally, at 40% loss, death
occurs--usually from pneumonia (PNA).

What are the major metabolic changes that occur with the injury-induced stress response? Refer to Table 5



Table 5. Major metabolic afmormalities with response fo infury “sires resporse ™

Increased catsbolic hormones (cortisol and catechals)

Decreased ansholic hormones (uman growth hormone and testosteronms)

Markid merease in metabolic raie

Suslamed increase in body lomperalurs

Marked imcrease in glucose demands and liver pluconeogenesis

Rapid skelatal muscle breakdown with amino acid use as an snerpy source (counter to mormeal
nustrsent channeling)

Lack ol kelosis, indicating thal fal is nol the major calorie source

Uinresponsiveness of catabolism o nutrient intake

What macronutrient distribution is recommended for wound healing according to the author?

Approximately 55% to 60% of total calories should be delivered as complex carbohy-

drates instead of simple sugars. Each gram of carbohydrate generates 3.3 kcal. Excess carbo-
hydrates will lead to hyperglycemia, a major complication resulting in impeded healing and
immune dysfunction. Maximum glucose utilization is considered to be 7 pg/kg/min.ags7

Approximately 20% to 25% of calories should be provided by fat, but not more than
2 g/kg/day. Values in excess will likely not be cleared from serum. Triglyceride levels should
be kept below 250 mg/dL. Fat provides 10 kcal/g.

Because normal protein preservation in LBM is not maintained with a wound stress
response, approximately 20% to 25% of total calories need to be provided as protein.
Inadequate intake will not prevent protein use for calories, as LBM becomes the source.

Elbows, heels, inner knees & ears are common locations for pressure injuries to develop.
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2014 NPUAP Guidelines: provide a multivitamin/ mineral supplement only when an individual is unable to consume a balanced diet or a

deficiency is suspected/ confirmed.
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Critical Care
ICU Energy Needs Decision Tree

Critically ill
patient ICU Energy Needs Equation
YES NO -
‘ ‘ Decision Tree
Vent Dependent? Use MSJ For use with critically ill patients when Indirect Calorimetry is
not available
YES NO
References
Trauma and/or Ireton-Jones, Academy of Nutrition and Dietetics. Evidence Analysis Library. (2012). Critical
Burns? Breathing lliness Evidence Based Nutrition Practice Guideline. Determination of Resting

Metabolic Rate (RMR). Retrieved June 2017, from https://www.andeal.org.

Academy of Nutrition and Dietetics. Nutrition Care Manual. (2017). Equations.

YES NO Retrieved June 2017, from www.nutritioncaremanual.org.

Frankenfield, D. (2011). Validation of an equation for resting metabolic rate in
older obese critically ill patients. JPEN Journal of Parenteral and Enteral

’ Ireton-Jones, 2002 Nutrition, 264-269.

Frankenfield, D., Coleman, A., Alam, S., & Cooney, R. (2009). Analysis of

estimation methods for resting metabolic rate critically ill adults. JEPN Journal of

Parenteral and Enteral Nutrition, 27-35.

Malone, A., & Krystofiak Russell, M. (2016). Nutrient Requirements. In P.

Charney, & A. Malone, Pocket Guide to Nutrition Assessment, 3rd Edition (pp.

213-236). Academy of Nutrition and Dietetics.

>60yo? (9ld and obese

BMI >30kg/m2AND

YES NO McClave, S., Taylor, B., Martindale, R., Warren, M., Johnson, D., Braunschweig,
‘ A 4 C.,...ASPEN, a. t. (2016). Guidelines for the Provision and Assessment of
BMI 30-50kg {mZ (l\:lutritiond.SLfppt();:':;he)rap\(/j i: the.Adulst Cr.iticaflly 1] Patient:ISoc(ijety of Clri':licaI. .
Penn State _ are Medicine M) and American Society for Parenteral and Enteral Nutrition
2003(b) Compare to 11 14kca|/kg (ASPEN). JPEN Journal of Parenteral and Enteral Nutrition, 159-211.
actual wt
Penn State "
- > 2019-20 LaRose, 6.17 DIET4630
(modified) BMI >50kg/nt
Compare to 22-25kcal/kg
IBW



http://www.andeal.org/
http://www.andeal.org/
http://www.nutritioncaremanual.org/
http://www.nutritioncaremanual.org/
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Energy Equations

THE MIFFLIN-ST. JEOR EQUATION
Male:  (9.99 x wt) + (6.25 x ht) - (4.92 x age) + 5

Female: (9.99 xwt) + (6.25 x ht) - (4.92 x age) - 161

THE IRETON JONES EQUATION FOR CRITICALLY ILL PATIENTS

Spontaneously Breathing (1992):

TEE =629 — 11(age in years) + 25(wt in kg) —609(1 for obesity, 0 if normal wt)

Vent Dependent (revised 2002):

TEE = 1784 — 11(age in years) + 5(wt in kg) + 244(1 M, 0 F) + 239(1 T, 0 for none) + 804(1 for B, O for none)

T =trauma; B =burns; M =male, F=females




PENN STATE EQUATIONS
Modified (2010)

Vent Dependent (BMI >30kg/m? and >60yo0): RMR = MSJ(0.71) + Tmax(85) +
VE(64) - 3085

2003b

Vent Dependent (BMI <30kg/m? or <60yo with a BMI >30kg/m?):
RMR = MSJ(0.96) + VE (31) + Tmax(167) — 6212

MSJ = Mifflin St. Jeor; VE = minute ventilation (L/min); Tmax = max temp (in C)

2019-20 LaRose, 6.17 DIET4630

Critical Care Reference Page

Definition:

Macronutrient

0, 0, 0,
Distribution %CHO %PRO %FAT
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Calories

Initial:

Advancement:

Goal:

Protein

Fluid

Supplementation
Needs

Monitoring Criteria

OTHER NOTES:

References:
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MNT for Acute Pancreatitis Decision Tree
Timing and Route of Nutrition Support in the Critically Il Patient

Length of expected NPO status

[ <7 days to oral feeds ]‘/ \A[ >7 days to oral feeds ]

/\
Pre-morbid BMI >18.5 Pre-morbid BMI <18.5
and <10% wt loss and/or >10% wt loss

v \

Begin nutrition support

Dextrose-containing IVF

NPO >7 days or Determine route and
change in clinical caloric/protein needs
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) . YES
Hemodynamically stable

NO

No nutrition support

hemodynamics are changing and

if

Are any of the following present?

o Obstruction/active pseudo-obstruction
o High output fistula

o Excessive vomiting/diarrhea

o Bowel perforation or ischemia

require high-dose pressor support

YES

Start parenteral nutrition (PN)
Reassess routinely for TF eligibility

NO

Start Tube Feeding (TF)

[ Initiate small bowel feeds ]

/

O Start at 10-20mL/hr

until goal achieved

30mL Q4H

via x-ray

0 Advance 10mL/hr Q 4-8H

O Minimal flush (water or NS) of

O If feeding noted in gastric
output, recheck tube position

[ Evaluate route of delivery

T~

[ Initiate gastric feeds ]

A

TF held for 2
occurrences

H

Unable to achieve TF goal for >7 days ]

O For 1.0-1.5 kcal/mL product =
start at 100mL Q4H

O For 2.0 kcal/mL product =
start at 50mL Q4H

O Increase 50mL Q 4—8H until
goal achieved

0 Minimal flush (water or NS) of
30mL Q4H

O Hold for GRV >150-250mL,
abd distention or emesis
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Reference: Taylor, B., Winkler, M. F., & Malone, A. M. (2017). Medical nutrition therapy in critical care. In L. K. Mahan, & J. L. Raymond, Krause's food & the nutrition care process (14th ed., pp. 775-

89). St. Louis, MO: Elsevier.
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Critical Care, Trauma & Burns Chapter Worksheets

Critical Care Nutrition: Metabolic Stress & Trauma
Chapter 38 Worksheet

DEFINITIONS

Directions: Refer to chapter 38 (pp. 775-7, 779-87) in Krause’s Food & The Nutrition Care Process and reliable outside resources as needed to
define/describe the following terms.

Ebb phase: occurring immediately following injury, is associated with hypovolemia, shock, and tissue hypoxia
Flow phase: increase cardiac output, oxygen consumption, body temperature, energy expenditure and total body protein catabolism

Hemodynamic stability (HD): stable blood flow

TBSA: total body surface area
ORGAN RESPONSE TO STRESS

You will be responsible for the information found in the table below—a summary has been provided for you (refer to your lecture, and pgs. 776-7
for additional information).

ORGAN /

SYSTEM RESPONSE TO STRESS
Bacterial translocation; GALT damage; villous atrophy; ileus / poor motility, obstruction,

Gl / Liver gastroparesis; possible liver failure / dysfunction. Special considerations for pts w/ an open
abdomen

CNS Encephalopathy; polyneuropathy; disrupted sleep / wake cycles

Circulation Hypotension / poor perfusion; capillary leak; DIC; heart failure

Skeletal muscle Loss of LBM (used for energy), wasting

Lungs Pulmonary edema, hypoxemia, ARDS, tachypnea; possible ventilatory support
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Kidneys Oliguria, AKI, hypoperfusion injury; possible need for HD/PD/CRRT
Hyperglycemia: see lecture for BG control recommendations.
Endocrine
Misc Possible fluid overload (multifactorial); fluid losses w/ burns / large wounds; electrolyte

derangement; increase in free radicals w/ inflammatory response; increased risk of infection.

MNT FOR METABOLIC STRESS

Use your text (pp. 779-82) to answer the following questions:

The critically ill patient typically enters an intensive care unit (ICU) because of a cardiopulmonary diagnosis,
intraoperative or postoperative complication, multiple
trauma , burn injury, or sepsis
Ideally, Indirect calorimetry (IC) should be used to determine energy requirements

for critically ill patients.
What are some factors that may lead to invalid results when using IC studies with critically ill patients?

High oxygen requirement, the presence of a chest tube, acidosis, and the use of supplemental oxygen

Avoidance of overfeeding in the critically ill patient is important. Although adequate energy is essential for metabolically stressed patients,

excess calories can result in complications such as:

Hyperglycemia, hepatic steatosis and excess carbon dioxide production

MAJOR BURNS

Use your text (pp. 784-7) and recorded lecture to answer the following questions:

Note the diagram below (Figure 38-7, pg. 784) to interpret burn classification:



TISSUE LAYER

Daniel 200

SKIN DEPTH
THICKNESS  OF
(inches) BURN

Nerve endings Epidermis 0.010 1
Hair follicle Barmis 0,020 2
Sweat gland
Blood supply
- Subcutaneous
tissue 0.035
Muscle 0.040 4
Energy requirements can increase as much as 100 % above resting energy expenditure, depending on the extent and depth of the
injury.
The first 24 to 48 hours of treatment for thermally injured patients are devoted to fluid
resuscitation

List the goals of nutrition support therapy after major burn injury:

Minimize metabolic stress by: controlling environmental temperature, maintaining fluid and electrolyte balance, controlling pain and anxiety,
covering wounds early
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Meet nutritional needs by: providing adequate calories to prevent wt loss of >10% of UBW, providing adequate pro for positive nitrogen balance
and maintenance or repletion or circulating proteins, providing vit and mineral supplementation as indicated

Prevent Curling stress ulcer by; providing antacids or continuous enteral feedings

Provision of adequate calories to meet energy needs while minimizing associated metabolic complications, prevention or correction of specific
nutrient deficiencies, and fluid and electrolyte management for adequate urine output and normal homeostasis

Many burn patients will be able to and nutrition counseling should focus on selection of:

ICU MEDICATIONS
Refer to your recorded lecture and other appropriate resources to fill out the following tables.

These medications are discussed in the recorded lecture—use additional resources as needed.

IV Drips
Medication Use / Notes
Dopamine Improvement of kidney & bowel perfusion
Dobutamine Treats cardiac decompensation due to weakened heart muscle
Epinephrine Pts requiring hemodynamic support; inotrpic & Vasopressor agent

Norepinephrine /

Levophed Pts w septic shock

Vasopressin Treats vasodilatory shock, primarily in sepsis




Nipride

Reduce blood pressure

Amiodarone

Treats a variety of arrhythmias

Lasix / Furosemide

Diuretic

Propofol Treats tracheal intubation and mechanical ventilation

Fentanyl Opioid analgesic

Versed Helps tolerate a medical procedure (sleepiness/ memory loss)

Albumin Pts with severe sepsis, especially pts who are not responding to crystalloid infusion

Daniel 202

These are not found in your text. Some guidelines are in your recorded lecture, but specifics as to the composition are not. Please use other
reliable resources to fill in the chart.

IV Fluids

Solution Abbrev.

Na++
mEq

Cr
mEq

K+
mEq

Ca++
mEq

Lactate
mEq

Glucose
g/L

Osmolality




0.9% normal

dextrose

' NS 154 154 0 0 0 0 308
saline
Lactated LR 130 109 45 2.7 28 0 280
Ringer’s

. .
Shdextrosein | pevy | g 0 0 0 0 50 154
water
0.45% normal
saline with 5% | D5 %NS | 77 77 0 0 0 50 405

JOURNAL ARTICLE QUESTIONS
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Refer to the journal article Nutrition in the Acute Phase of Critical lliness by Casaer and Van den Berghe (NEJM 2014; 370: 1227-36) to answer the

following questions.

1. In the introduction/abstract, the authors refer to the “cumulative energy deficit” that occurs in ICU patients. What do they mean

by energy deficit? What factors contribute to the cumulative energy deficit?

Unless such patients are provided with macronutrients in the form of enteral or parenteral nutrition, they accumulate an energy
deficit that rapidly reaches proportions that contribute to lean-tissue wasting and that are associated with adverse outcomes.

2. In the Enteral Nutrition section, they mention “trophic feedings”. What are trophic feedings? What benefits may trophic feedings

provide?

Studies in animals and humans have shown a trophic effect of enteral nutrients on the integrity of the gut mucosa, a finding that has
provided the rationale for instituting enteral nutrition early during critical iliness. In observational studies, patients in the ICU who were fed
early through the enteral route have had a better outcome than those who were not.25 However, the inability to provide enteral nutrition
early may be a marker of the severity of illness (i.e., patients who can be fed enterally are less ill than those who cannot) rather than a

mediator of complications and poor outcomes.
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It is generally thought that trophic feedings do benefit patients, but what do the authors suggest could be a confounding factor in
the belief that trophic feedings benefit patients?

It remains unknown whether early parenteral nutrition is beneficial for patients who have an absolute and more prolonged contraindication
to enteral nutrition. Since the avoidance of parenteral feeding results in prolonged fasting, such patients are often excluded from studies. A
meta-analysis of seven randomized, controlled trials published between 1981 and 1994 (involving a total of 798 patients) showed that
parenteral nutrition, as compared with no feeding, was associated with a higher rate of infection.42 In a post hoc subgroup analysis of the
EPaNIC trial, 517 patients who were admitted to the ICU with a surgical contraindication for enteral feeding had fewer infections and an
increased likelihood of earlier live discharge from the ICU if they were not assigned to receive early parenteral nutrition.14 For these
patients, starvation was tolerated for 1 week in the ICU and resulted in improved clinical outcomes.14 Thus, the most effective time at which
the initiation of parenteral nutrition can produce a clear clinical benefit during critical illness remains un

Why are ICU patients likely to receive less than the prescribed amount of enteral nutrition?

Because of interruptions in feeding for a variety of reasons and delayed gastric emptying, patients often receive less than the prescribed
amount of enteral nutrition. Failure to deliver the prescribed nutrition has been considered to be one of the reasons that the use of enteral
nutrition has not improved the outcome in critically ill patients. This hypothesis was supported by a small, randomized, controlled trial
involving patients with traumatic brain injury, which showed that delivering enteral nutrition to reach an estimated energy target
immediately after ICU admission, rather than to reach gradually increasing targets over the first week in the ICU, resulted in a reduced rate
of infection.31

Why are gastric residual volumes (GRVs) of concern in ICU patients? Based on the studies presented in the paper, are GRVs
associated with poor outcomes? Why or why not?

Among patients in the ICU, gastric emptying is often slow or impaired, which can result in large gastric residual volumes with enteral feeding.
Since regurgitation of gastric content can lead to aspiration pneumonia, enteral feeding is often discontinued in patients who are found to
have large gastric residual volumes. For this reason, there is a longstanding controversy about whether the presence of large gastric residues
is acceptable. Two recent randomized, controlled trials addressed this question. The Gastric Residual Volume during Enteral Nutrition in ICU
Patients (REGANE) trial (involving 329 patients) showed that gastric residual volumes up to 500 ml could be safely tolerated.10 The Effect of
Not Monitoring Residual Gastric Volume on the Risk of Ventilator-Associated Pneumonia in Adults Receiving Mechanical Ventilation and
Early Enteral Feeding (NUTRIREA 1) trial (involving 449 patients) showed that the omission of the measurement of gastric residual volumes
did not increase the incidence of aspiration or related complications.11 Interestingly, the two studies showed that allowing large gastric
residual volumes increased the amount of enteral feeding that was administered early during critical illness but did not affect clinical
outcomes.
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6. What do the authors mean by “prokinetic” agents? Which medications do they list as prokinetics?

Among patients in the ICU, gastric emptying is often slow or impaired, which can result in large gastric residual volumes with
enteral feeding. Since regurgitation of gastric content can lead to aspiration pneumonia, enteral feeding is often discontinued in
patients who are found to have large gastric residual volumes. For this reason, there is a longstanding controversy about whether
the presence of large gastric residues is acceptable. Two recent randomized, controlled trials addressed this question. The Gastric
Residual VVolume during Enteral Nutrition in ICU Patients (REGANE) trial (involving 329 patients) showed that gastric residual
volumes up to 500 ml could be safely tolerated.10 The Effect of Not Monitoring Residual Gastric Volume on the Risk of
Ventilator-Associated Pneumonia in Adults Receiving Mechanical Ventilation and Early Enteral Feeding (NUTRIREA 1) trial
(involving 449 patients) showed that the omission of the measurement of gastric residual volumes did not increase the incidence of
aspiration or related complications.11 Interestingly, the two studies showed that allowing large gastric residual volumes increased
the amount of enteral feeding that was administered early during critical illness but did not affect clinical outcomes.

7. Based on European guidelines, when should PN be started in ICU patients? When should PN be considered based on American
and Canadian recommendations?

Although European guidelines have recommended the early initiation (within 48 hours after admission to the ICU) of parenteral
nutrition so that the accumulating nutritional deficit is prevented as soon as possible, American and Canadian guidelines have
advised allowing hypocaloric enteral nutrition for 1 week in well-nourished patients before considering parenteral nutrition.3,4
The latter advice was based on the observation of complications (e.g., liver-function abnormalities, hyperglycemia,
hypertriglyceridemia, and infections) associated with parenteral nutrition and overfeeding reported in older studies.28,35-37

8. What hazards are cited in the paper as reasons for delaying PN in ICU patients?

Unexpectedly, patients who received insufficient enteral nutrition had an earlier live discharge from the ICU and hospital, a lower
incidence of new ICU infections and of ICU-acquired weakness,38 and a lower duration of vital-organ support than did patients
receiving insufficient enteral nutrition supplemented with parenteral nutrition.14 There were substantial cost savings in the group
not receiving the parenteral nutrition, which were explained largely by a reduced need for antibacterial and antifungal drugs.39
Results were consistent regardless of the type or severity of illness.14,40

9. Why is it thought that glutamine may be conditionally essential in ICU patients?

Glutamine is the most abundant nonessential free amino acid. It is synthesized predominantly in skeletal muscle; low glutamine
levels have been associated with a poor outcome in critical illness. Low glutamine levels were considered to be the consequence of
muscle wasting, since with the loss of muscle mass, the production of glutamine may not match increased glutamine requirements
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of immune cells, enterocytes, and hepatocytes. Thus, glutamine was labeled a “conditionally essential” amino acid during critical
illness, which led to the hypothesis that glutamine supplementation would improve outc

10. What was the outcome from the three combined studies that increased the ratio of omega-3 to omega-6 fatty acids via EN?

These results are consistent with those of a smaller randomized, controlled trial involving 240 patients, in which patients with a variety of
illnesses who were in the ICU were assigned either to an approach that allowed underfeeding or to one that targeted full feeding. Patients
who were assigned to the approach that allowed underfeeding received fewer calories but had outcomes that were at least as good as those
in patients assigned to early full feeding.9

Sepsis & Acute Pancreatitis Chapter Worksheets

Critical Care Nutrition: Sepsis & Pancreatitis
Chapter 38 + 29 Worksheet

Directions: Refer to chapters 38 (pp. 777-9) and 29 (pgs. 580-3) in Krause’s Food & The Nutrition Care Process and your recorded lectures to
answer the following questions.

SEPSIS

Use your text (pp. 777-9) and recorded lecture to answer the following questions:
Define the following:

Sepsis: SIRS + Infection

Shock: Severe sepsis + hypotension

MODS: Common complication = multiple organ dysfunction syndrome (MODS)

Respiratory, hepatic, cardiac, intestinal and renal failure
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Describe SIRS: systemic inflammatory response syndrome; May occur w/ pancreatitis, ischemia, burns, multiple trauma, hemorrhagic shock and
organ injury

Briefly describe the diagnostic criteria for SIRS:

SIRS

Temp <36 or >38°C, HR >90umre. RR >20:umene OF PaCO: <32"-3.
WBC <4,000 or >12,000 e, Or >10% Bands

Patients with SIRS and MODS are clinically hypermetabolic and exhibit high
cardiac output , low oxygen consumption, high venous
oxygen , and lactic acidemia.

Use the image below (Figure 38-4, pg. 778) to describe why it is important to consider SIRS when thinking about nutrition support in the ICU.
EN may have a role in maintaining tight junctions between the intraepithelial cells, stimulating blood flow and inducing the release of trophic
factors. Tight junctions in the intestinal villus, supporting gut membrane integrity.

Healthy villous epithelium
with tight junctions

Unhealthy villous epithelium
with open junctions

What role may enteral nutrition play in the Gl health of patients with sepsis?

Common nutrition diagnosis is altered Gl function (vomiting, diarrhea, constipation)
Goblet cell
With central parenteral nutrition (PN), mucosal atrophy an

function (EBF) may occur.

Lumen absorptive
cell

Lymph vessel

PANCREATITIS
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Use your text (pp. 580-3) to answer the following questions:
Describe the following:
Pancreatitis: inflammation of the pancreas

Acute pancreatitis (AP): mild-> severe; high mortality, hypermetabolic (muscle catabolism), N/V, anorexia, similar to sepsis, partially related to
the secretory mechanisms of pancreatic enzymes and bile. CL diet

Chronic pancreatitis: evidence of permanent damage, associated w/ ETOH abuse, flares similar to acute pancreatitis, delayed gastric emptying,
obstruction, evolves insidiously over many years, recurrent attacks of epigastric pain of long duration that may radiate into the back

What is “Ranson’s Criteria”?

Identified 11 signs that could be measured during the 1% 48 hours of admission and that have prognostic significance. one can determine the
likely outcome of hospitalization

List and briefly describe the biochemical tests of pancreatic function:

Secretin stimulation test- measures pancreatic secretion, particularly bicarbonate, in response to secretin stimulation.

Glucose tolerance test- assesses endocrine function of the pancreas by measuring insulin response to a glucose load.

72- hr stool fat test- assesses exocrine function by the pancreas by measuring sat absorption that reflects pancreatic lipase secretion
List the factors that affect the risk of developing pancreatitis:

Alcohol use, smoking, body wt, diet, genetic factors and medications.

Describe the changes that occur (serum, physiological, etc.) in patients with pancreatitis:

Calcium: depressed serum, hypoalbuminemia occurs

Albumin: bound to calcium

Fluid: during acute attacks- hydration is maintained intravenously. In severe attacks, a clear liquid diet w negligible fat may be given in a few
days.
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Describe severe acute pancreatitis (SAP): results in a hypermetabolic, catabolic state with immediate metabolic alterations in the pancreas and
in remote organs

What may happen with the failure to use the gastrointestinal tract (GIT) in patients with SAP?
Exacerbate the stress response and disease severity, leading to more complications and prolonged hospitalization.

Because the placement of a nasogastric feeding tube is easier than a jejunal tube, it is reasonable to consider

gastric feedings for AP and reserve jejunal feedings for those who
are intolerant to gastric feeding. For those patients with severe AP complicated by organ
failure , pancreatic necrosis , or
fluid collections, nasojejunal feeding is the preferred method of delivery to minimize

pancreatic stimulation

What can occur with steatorrhea in patients with chronic pancreatitis?

Malabsorption of fat- soluble vitamins

What can occur with a deficiency of pancreatic protease in patients with chronic pancreatitis?
Necessary to cleave vit B12 from it carrier protein, could potentially lead to a vit d deficiency.
AGA Institute Guideline on Initial Management of Acute Pancreatitis

Directions: Refer to the article American Gastroenterological Association Institute Guideline on Initial Management of Acute Pancreatitis
(Gastroenterology, 2018;154:1096-1101) to answer the following questions.

11. Briefly describe the diagnostic features of acute pancreatitis (AP):

The diagnosis of AP requires at least 2 of the following features: characteristic abdominal pain; biochemical evidence of
pancreatitis (ie, amylase or lipase elevated >3 times the upper limit of normal); and/or radiographic evidence of pancreatitis on
cross-sectional imaging.9

12. What is the “revised Atlanta classification” used for?
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Presentations of AP occur along a clinical spectrum, and can be categorized as mild, moderately severe, or severe, based on the recent
revised Atlanta classification.9 Most cases of AP (around 80%)10 are mild, with only interstitial changes of the pancreas without local or
systemic complications.

13. When do the early and late phases occur in AP?

The early phase of AP takes place in the first 2 weeks after disease onset, and the late phase can last weeks to months thereafter.9

14. List and briefly describe the following recommendations (include the strength of evidence):

Table 3.5ummary of Recommendations of the American Gastroanterological Association Clinical Guidalines for the Initial
Manageament of Acute Pancreatitis

Strength of Cuality of
Recommendation recommendation avidanca
1A In patients with AP, the AGA suggests using goal-directed therapy for fluid management. Caonditional Vary low
Comment: The AGA makes mo recommendstion whether nommal saiine or Ringer's lactate & used,
1B. In patients with AF, the AGA suggests against the wse of HES fluids. Caonditional Very low
2 In patients with predicted severs AP and necrotizing AP, the AGA suggests against the Canditional Liw
u=e of prophylactic antibiotics.
3 In patients with acute biliery pancreatitie and no cholangitis, the AGA sweggests against the Caonditional Liow
routine use of urgent ERGP.
4. In patients with AP, the AGA recormmends early (within 24 h) oral feeding &3 tolerated, rather Strong Moderate
than kesping the patient nil per os.
5. In patients with AF and inabliity 1o feed orally, the AGA recommends enteral rather than Stmng Maoderate
jparenteral nutition.
B In patients with predicted severs or necrolizing pancreatitis requining enteral tube feeding Caonditional Low
the AGA suggest either NG or M route.
7. In patients with acute bilisry pancrealitis, the AGA recommends cholecystactomy during the Strong Moderate
nitial admission rather than after discharge.
B In patients with acute slcoholic pancreatitis, the AGA recommends briel alcohol interention Strong Moderate

during sdmisaior

MG, nasogasfiric; MJ, nasojsjunal.



Table 2.Interpretation of Strength of Recommendation Categaries

Strength of Wording in the Far the For the

recommendation guideline patiant clinician

Strong “The AGA recommends..." Most individuals in this siluation would  Moat individuals should receive the
want the recommendad course of recommended course of action. Formal
action and only a amall propartion decision alds are not likely to be needed
wioild not. to halp individuals make decsions

consisient with their values and preferences.

Gonditional “The AGA suggests.. " The maporty of individuals in this Different cholces will be approgiate for

situation would want the supgested different patients. Decision aids may be

No recomrmen dation “The AGA makes mo
recommendation...”

cowse of action, but many would not.  wseful in helping individuals in making
decisions consistent with theair values and
preferences. Clinicians should expect 1o
spend mone time with patients when
working towesd a decision

The confidence in the effect estimate s a0

low that amy recormmendation is
apaculative at this time
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Surgery Chapter Worksheets

MNT for Surgery
Chapter 38 + 28 Worksheet

Directions: Refer to chapters 38 (pp. 783-4, 787-9) and 28 (pp. 549-56) in Krause’s Food & The Nutrition
Care Process and your recorded lectures to answer the following questions.

MNT IN CRITICAL CARE
Trauma and the Open Abdomen

After major abdominal trauma, bowel distention , and

states of shock, some patients experience increased intraabdominal pressure leading to
hypoperfusion and ischemia of

the intestines and other peritoneal and retroperitoneal structures.

Describe abdominal compartment syndrome, including the consequences:

Occurs when there is increased intraabdominal pressure, often following major abdominal trauma/
sepsis

Describe an “emergent decompressive laparotomy”:

Because the abdominal cavity wall has become too small, management consists of emergent
decompressice laparotomy to relieve the intraabdominal pressure

Patients with an open abdomen have severe ___metabolic alteration
, increased loss of
fluids , and elevated nutritional requirements. The open abdomen
also may be a significant source of protein loss depending on the amount
of drainage.
The priorities for management of intestinal fistulas are to restore blood
volume , replace
fluid losses, treat sepsis,
control fistula drainage , protect the surrounding skin,
and provide optimal nutrition support therapy.
Surgery

If a malnourished patient is expected to undergo major surgery, and EN is not feasible, what should the
nutrition plan be for pre- and post-operation?

PN should be initiated 5-7 days if the duration of therapy is anticipated to be longer than 7 days
What are the benefits of using CHO-rich beverages in the pre-operative period?

Has been shown to enhance glycemic control 7 decrease losses of nitrogen, lean body mass, and muscle
strength following abdominal and colorectal surgery.
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Postoperative patients who are critically ill and in the ICU should receive early __EN unless
there is an absolute contraindication... If the patient is malnourished, however, the use of

PN is indicated to provide perioperative support until patients are able to tolerate goal
enteral feeding regimens.

The timing of introduction of solid food after surgery depends on which two factors?
The pt degree of alertness and condition of the Gl tract.

ERAS Journal Article

Directions: Refer to the article American Society for Enhanced Recovery and Perioperative Quality
Initiative Joint Consensus Statement on Nutrition Screening and Therapy Within a Surgical Enhanced
Recovery Pathway (Anesthesia & Analgesia, 2018;126(6):1883-95) to answer the following questions.

In the introduction section, the authors note that “[sJome of the most striking recent data on the role of
nutrition delivery in the perioperative period have demonstrated in patients undergoing oncologic

surgery in an [enhanced recovery pathway], delivery of nutrition on the first postoperative day is an
independent predictor” of what?

postoperative survival at 5 years.18
Refer to the Preoperative Screening section and Figure 3.

What does PONS stand for, and what are the risk assessment questions/criteria?

Step 1 Step 2 Step 3
BMI Weight loss score Intake score (Modified)
[ Unplanned Have you been eating
‘ BMI < 18.5 weight loss > less then 50% of your|
(<20 if age >65) 10% in past 6 normal diet in
preceding week?
U months ol
Figure 3. PONS assesament tool. BMI indicates
Any Yes Amwm L-w, mass index; PONS, precperative nutrition
AND/OR
PONS Score
Albumin < 3.0 For Pre-0p
= Nutrition Screening

After literature review, we developed and proposed the perioperative nutrition screen (PONS). As
shown in Figure 3, the PONS is a modified version of the malnutrition universal screening tool28 that has
been altered for use perioperatively. The PONS determines the presence of nutrition risk based on a

patient’s body mass index (BMI), recent changes in weight, reported recent decrease in dietary intake,
and preoperative albumin level.

Refer to the Preoperative Intervention section.
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How much protein should stressed patients consume per day and per meal? What is the reasoning
behind the recommendation for protein in a single meal?

1.2-2.0g pro/kg/d

Although optimal protein intakes for surgery are currently not clearly defined, nonsurgical nutrition
guidelines suggest that stressed patients should consume at least 1.2-2.0 g of protein/kg/d.22

Describe the following types of oral nutrition supplementation (ONS):
Immunonutrition (IMN) ONS:
High-protein ONS:

This may be achieved with either of the following: immunonutrition (IMN, containing arginine/fish oil) or
high-protein ONSs (2—-3x a day, minimum of 18 g protein/dose).

Do the authors suggest delaying surgery for any reason? If so, for what reasons and for how long?

Itis possible in patients found to be malnourished as judged by PONS score components, such as >10%
weight loss in past 3 months or reduced oral intake preoperative nutrition therapy can be achieved.
Although the optimal time period for preoperative optimization is yet to be determined, it is likely that
at least 2 weeks (and perhaps 4 weeks or more) may be a reasonable timeframe as discussed in the
high-risk nutrition pathway below. The risk of delaying surgery versus operating on a patient with known
malnutrition must be carefully considered

Refer to the Minimizing Preoperative Fasting and Role of Preoperative Oral Carbohydrate Loading
section.

Perioperative fasting can exacerbate surgical stress

response , aggravate insulin
resistance , exaggerate __protein losses,
and impair Gl function

Preoperative fasting is associated with a number of patient-centered consequences including:
thirst, hunger, headaches, and anxiety.

...clear fluids taken up until 2 hours before induction [of anesthesia] do not increase
gastric volumes , therefore they pose no risk
for aspiration , and in fact have been found to stimulate
gastric emptying

Briefly describe the best method to accomplish carbohydrate loading in a pre-operative period:

Delivery of sufficient exogenous carbohydrate is considered the best method to induce a metabolically
fed state preoperatively. Carbohydrate loading is accomplished with the consumption of 50 g
carbohydrates as a clear liquid 2—3 hours preoperatively and in some studies/centers 100 g the evening
before. The use of preoperative carbohydrate-loading strategies has been associated with a statistically
significant reduced LOS, especially in major abdominal surgery (mean difference, -1.66 days; 95% Cl,
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-2.97 to -0.34).66 For best results, the dose 2—3 hours before surgery should be consumed within 5-10
minutes (not sipped over time) to enhance insulin secretion.

Refer to the Role of Peri-operative INM section.
Briefly describe the role of arginine and omega-3 fatty acids in modulating the surgical stress response:

Arginine, omega-3 fatty acid, and antioxidants are delivered in combination at high levels in various EN
and ONS formulas. Conditionally essential arginine is rapidly depleted after surgical stress but can be
supplemented with IMN.68 A

Refer to the Postoperative Nutrition section.
Is early resumption of oral intake after surgery safe? If so, what are the benefits?

Early resumption of oral intake after surgery is now clearly realized to be safe86 and vital for optimizing
postoperative outcomes. Early oral feeding immediately after major surgery, including Gl surgery, is
associated with a decrease in postoperative complications, LOS, and costs.87,88 In fact, multiple meta-
analyses now report that feeding within 24 hours after Gl surgery decreases mortality as well as major
morbidities.15,16,89

...a high-protein [should] be initiated on day of surgery in most cases,
with the exception of: with bowel not in continuity, bowel ischemia, or persistent bowel obstruction.

The authors suggest that the “type of nutrition support delivered in the postoperative setting is
primarily determined by the patient’s ability to achieve calorie... and protein... goals and tolerance of
oral intake.”

Patients tolerating 50-100% of nutrition goals: should receive high-protein ONS

Patients consuming <50% via the oral route: EN via tube feeds should be given

If >50% of protein/kcal needs are not met via oral/EN route for >7 days: PN should be utilized

Refer to the Role of Nutrition in Optimizing Recovery From Surgery Posthospital Discharge section.
In the concluding sentences, what do the authors suggest for post-operative ONS?

As such, we suggest 4—-8 weeks minimum of postoperative HP-ONS in all patients having major surgery,
and as long as 3—6 months postoperatively in more severely malnourished patients or those with
prolonged postoperative or ICU stays. Further research focused on highrisk postoperative patients is
needed in this critical period of recovery

Peri-Op Nutrition Infographic
While the majority of patients presenting for gastrointestinal surgery are malnourished and data have

shown an associated increased risk for postoperative morbidity and mortality, only a small portion of
patients receive any preoperative nutrition intervention, as few hospitals have a formal nutrition
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screening process. This is in spite of surgeons’ belief in adequate nutrition for outcome improvement

Finding the Whey to Improve Surgical Outcomes:
Perioperative Nutrition Screening & Intervention

BEFORE SURGERY Supplemental

1 > Protein
(= 7 days) 12-2 g/kg/day
(~ 30g per meal)

Nutrition Screening!

If “yes” to any... ‘ 4
BMI < 18.5 (<20 if age > 65 yr) \
Weight loss >'10% ) ‘ 2in

Decreased oral infake > 50% "
Albumin < 3.0 |

/‘

No extended fasting Clear carbs (459) 2
Solids up to 8 hrs prior 2 hours prior

|

& CéH12ob
+ DAY OF

H,0 SURGERY

Start real food postop Focus on protein Oral nutrition
skip clear / liquid diet not on calories then enteral, then parenteral

AFTER
SURGERY

and demonstrated cost savings for nutritional interventions. In this infographic, we review a novel
perioperative nutrition screening tool and strategy for improving perioperative nutritional status, which
optimally begins weeks before the planned surgery and extends months beyond hospital discharge until
the patient has achieved full recovery. Copyright © 2018 International Anesthesia Research Society

TARS International Anesthesia Research Society
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The Infographic is composed by Jonathan P. Wanderer, MD, MPhil, Vanderbilt University School of
Medicine (jon.wanderer@vanderbilt.edu), and Naveen Nathan, MD, Northwestern University Feinberg
School of Medicine (n-nathan@northwestern.edu). lllustration by Naveen Nathan, MD.

The authors declare no conflicts of interest.
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Education as published in Advanced Nutrition and Human
Metabolism by Grooper & Smith (copyright 2009).
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NCM Materials

lleostomy:

Food And Feeding Issues

Nutrition therapy and nutrition education can assist in minimizing symptoms a patient may experience
with an ileostomy. In addition to following nutrition therapy for ileostomy, other interventions may

include the following:

® Avoid practices that may contribute to swallowed air and gas formation, such as the following:

e Chewing gum o Use of drinking straws o Carbonated beverages o Smoking o Chewing tobacco o
Eating quickly
e Take small bites of foods and chew thoroughly

e Eatfoods at a regular time each day
* Smaller, more frequent meals may be better tolerated

e Drink liquids separately from meals

e Addsalt

¢ QOral rehydration beverages may assist in maintaining fluid and electrolyte balance

e Eating the largest meal in the middle of the day may assist with decreasing stool output at night
e Add foods that may decrease odor, such as the following:

e Buttermilk o Parsley o Yogurt o Kefir o Cranberry juice

* Add foods that may thicken stool, such as the following:

e Banana flakes o Applesauce o Pectin o Pasta o Potatoes o Cheese

(Rees Parrish, 2005).

Mutrithon Care Manusl™

AA v
Nutrition Intervention

When working with clients post ileostomy surgery, the registered dietitian should prioritize:

¢ Promoting optimal healing postoperatively

e Correcting and preventing development of nutrient deficiencies
e Preventing dehydration and electrolyte imbalances

e Providing nutrition education that will promote optimal nutritional intake and minimize
symptoms of malabsorption and/or maldigestion as well as prevent gas, odor, and obstruction

Nutrition Interventions for those with ileostomies may include the following:
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Successful progression of an oral eating plan postoperatively to meet nutrition needs and
optimize postoperative healing

Correction and prevention of nutrient deficiencies

Provision of short-term or long-term enteral or parenteral feeding

Provision of nutrition education for food choices that will facilitate the following:

Decrease risk of obstruction
o Maintain normal fluid and electrolyte balance
o Reduce excessive fecal output
o Minimize gas and flatulence (to reduce odor and inflation of the appliance)
o Prevent development of oxalate kidney stones (Rees Parrish, 2005; Beyer, 2004; Escott-

Stump, 2002; NahikianNelms, 2004; Nahikian-Nelms, 2007)

See the Nutrition Interventions in the Resource section for more information on Goal Setting and
Developing a Nutrition

Prescription and further details regarding planning, setting, and using the Nutrition Intervention.

Colostomy:

Nutrition Prescription

For initial oral intake postoperatively, begin clear liquids.

Progress to low-fiber nutrition therauy. with adequate energy, protein, fluid, and electrolytes

individualized for the patient.

Begin with smaller, more frequent meals.
Limiting fluids with meals may be helpful in those experiencing high output.
Monitor lactose tolerance.

Monitor for fat malabsorption.
Encourage higher sodium intake.

Restrict foods high in oxalate.

Rehydration beverages may be of benefit, especially in environments resulting in excessive fluid
loss. (See nutrition theraw for treatment of diarrhea.)

(Rees Parrish, 2005; Escott-Stump, 2002; Nahikian-Nelms, 2004; Nahikian-Nelms, 2007)

Fluid Management

Fluids need to be managed carefully by the medical care team following bowel surgery and continuing
after hospital discharge, especially for those patients with an ileostomy. In general, oral intake should
exceed ostomy output. Limitations on fluid may be needed when fistulas occur. It is estimated that
patients with an ileostomy may initially lose 1.2 L/day in output but that will decrease to
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approximately 600 ml/day (Rees Parrish, 2005). Coexisting medical problems such as congestive heart
failure and renal disease may require judicious management of fluid intake as well.

Methods of estimation of fluid requirements can be found in the Conditions section (Conditions >
Hydration).

Another method (based on nitrogen and energy intake): 1 ml/kcal + 100 ml/g nitrogen (N) (Whitmire,
2001)

Keep in mind that fluids should be provided intravenously when a patient is indicated as nothing by
mouth (nil per os, or NPO) and appropriate fluids given via total parenteral nutrition or enteral feedings.

Patients with increased ostomy output will need additional fluid to maintain hydration.

Fluid status, including the following, should be monitored as often as deemed necessary by the
primary health care team.

e laboratory parameters (eg, eletrolytes)

¢ (Clinical observations (edema, dehydration)
e Weight fluctuations

¢ Intake and output records
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Mutrition Care Manual e Promote adequate fluid intake

Food And Feeding Issues

Nutrition therapy and nutrition education can assist in minimizing symptoms that a patient may experience with a colostomy.

In addition to following nutrition therapy for colostomy, other interventions may include the following:

« Avoiding practices that may contribute to swallowed air and gas formation, such as the following:
o Chewing gum
o Use of drinking straws
o Carbonated beverages
o Smoking
o Chewing tobacco
o Eating quickly
« Taking small bites of foods and chewing thoroughly
« Avoid foods which may cause gas and/or odor
o Alcohol
o Asparagus
o Beans
o Broccoli
o Brussel sprouts
o Cabbage
o Cauliflower
o Eggs
o Fish
« Adding foods that may decrease odor, such as the following:
o Buttermilk
o Parsley
o Yogurt
o Kefir

o Cranberry juice

o Adding foods that may thicken stool, such as the following:
o Applesauce
o Bananas/ banana flakes
o Cheese
o Pasta
o Pectin
o Potatoes

o Rice
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Mutrithon Care Manusl™

Nutrition Prescription

For initial oral intake postoperatively, begin clear liquids.
Promote adequate fluid intake.

Progress to low-fiber nutrition therapy (see Colostomy Nutrition Theraw.) with adequate energy

and protein individualized for the patient.

Avoid odor-causing foods.

Avoid gas-producing foods.

Avoid foods that may cause obstruction.

Avoid foods that may cause diarrhea.

This diet is highly individualized. Once stool output has stabilized, some foods may be added back

to diet one at a time.
Try each new food and establish tolerance.

(Escott-Stump, 2002; Nahikian-Nelms, 2004; Schulman, 2005; Nahikian-Nelms, 2007)
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Solid Food and Liquid Modifications Table: 0-7

FOODS

REGULAR
EASY TO CHEW

SOFT & BITE-SIZED

MINCED & MOIST 5

LIQUIDISED MODERATELY THICK
v

1 SLIGHTLY THICK

©—

Copyright: The International Dysphagia Diet Standardisation Initiative 2016
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Neurology SLM Worksheets

Neurological Disorders

Chapter 40 Worksheet

Directions: Refer to chapter 40 (pp. 813-837) in Krause’s Food & The Nutrition Care Process.
Definitions:

Transient Ischemic Attack (TIA): temporary period of symptoms similar to those of a stroke

Embolic stroke: usually caused by a blood clot that forms elsewhere in the body (embolus) and travels
through the bloodstream to the brain

Thrombotic stroke: caused by a thrombus that develops in the arteries supplying the blood to the brain

Subarachnoid Hemorrhage (SAH): bleeding in the space that surrounds the brain

Aphasia: loss of ability to understand/ express speech caused by brain damage

Ataxia: poor muscle control that causes clumsy voluntary movements caused by damage to a part of the
brain known as the cerebellum

Apraxia: inability to perform particular purposive actions, as a result of brain damage, even though they
understand the command

Subdural hematoma: type of bleed inside your head (between the skull and the surface of the brain

Tetraplegia (quadriplegia): paralysis of all 4 extremeties

Neurotrauma / Traumatic Brain Injury (TBI):

Anomia:memory loss where the names of objects are forgotten
Echolalia: meaningless reptition of another persons spoken words as a symptom of psychiatric disorder

Agnosia: inability to interpret sensations and hence to recognize things, typically as a result of brain
damage

Hemianopsia: describes blindness in % of the field of vision
Use your text (and recorded lecture) to answer the following questions:

Fill in the table below by briefly describing each of the following neurological diseases/disorders and
highlighting any significant MNT/nutritional interventions to consider. (Refer to p. 813 in addition to the
specific disease/disorder paragraphs throughout the textbook and in the recorded lecture slides.)

| Disease | MNT / Nutrition Interventions |




Alzheimer’s

Assess nutritional status, minimize distractions at
meal time, hand guidance to initiate eating,

Disease provide nutrient-dense foods and frequent snacks
. Provide nutrient-dense foods and w-3 fatty acids.
Amyotrophic o
Lateral Intervene_ to prevent malnutrltl_on and_ _
Sclerosis dehydrgtlon. Monltor_dysphaglg. A_nt|o>_<|dant use
(ALS) (vitamins C, E, selenium, methionine) is well
tolerated, but not proven.
Ketogenic diet, medications may affect
Epilepsy nutritional status, phenobarbital, anticonvulsants
* Altered vitamin D, vitamin K, and folic acid
metabolism; may require extra calcium
S;Jr'::eam' Attain pos!tive energy_balance with high—en_ergy,
high-protein tube feedings. Assess dysphagia.
Syndrome Result in pt becoming hypermetabolic
(GBS) p g nyp
Follow general recommendations for food
Migraine avoidance. Maintain adequate dietary and fluid
Syndrome intake. Keep extensive records of symptoms and
foods.
Provide nutritionally dense foods at beginning of
Myasthenia meal. Small, frequent meals are recommended.
Gravis Limit physical activity before meals. Place
temporary feeding tube.
. Maximize nutritional intake, evaluate vit D
Multiple . . L
Sclerosis intake, eyalu_ate _neurologlc deficits and _
(MS) dysphagia, distribute fluids throughout waking

hours, increase fiber and fluids for constipation

Parkinson’s
Disease

Focus on drug-nutrient interactions. Minimize
dietary protein at breakfast and lunch.
Recommend antioxidants and anti inflammatory
diet.

Fill in the table below:
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8 Nutrient . .
Disease Deficiency Physiologic Effect / Symptoms Treatment
Wernicke- range from mild confusion to coma,
Korsakoff N adequate hydration, Encephalopathy, Diet high in thiamin foods, avoid all
thiamin - . - .
Syndrome involuntary eye movements, impaired | alcohol, and pro may be restricted
(alcoholism) movement, amnesia
Pernicious Les_lons occur in myelin s_heaths of Monthly vitamin B12 injections Oral
. B12 optic nerves, cerebral white matter, S
Anemia . vitamin B12 supplements
peripheral nerves
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*Dry I Peripheral or central neurologic _— .
Beriberi Thiamin dysfunction Thiamin supplementation
Pellagra niacin Memory loss, hallucinations, dementia | Niacin supplementation

*Note: the textbook calls this “wet” Beriberi, however wet Beriberi refers to cardiovascular symptoms

How are hemiplegia and paraplegia different?

Hemiplegia- one side of body

Paraplegia- lower half of the body

Refer to the recorded lectures to answer the following questions:

Describe the possible impact of an injury located in each brain location listed below:

Temporal lobes: memory, emotion (not visible), word understanding

Occipital lobes: Vision

Frontal lobes: Word production, problem solving, planning, behavioral control, emotion, hypersomnia
Cerebellum & brainstem: loss of coordination of motor movement, inability to judge distance

Spinal cord: fractures, dislocates, crushes or compresses one or more of your vertebrae

Pituitary gland & hypothalamus: decrease human growth hormone & no longer control temperature
Describe the phases of swallowing:

Oral: food is placed in the mouth, where it is combined with saliva, chewed if necessary, and formed
into a bolus by the tongue.

Pharyngeal: s initiated when the bolus is propelled past the faucial arches. Four events must occur in
rapid succession during this phase. The soft palate elevates to close off the nasopharynx and prevent
oropharyngeal regurgitation.

Esophageal: The final or esophageal phase, during which the bolus continues through the esophagus
into the stomach, is completely involuntary. Difficulties that occur during this phase are generally the
result of a mechanical obstruction, but neurologic disease cannot be ruled out. For example, impaired
peristalsis can arise from a brainstem infarct.

Coordination of swallowing thin liquids is most difficult (in comparison to foods and
liquids of other textures) and may result in aspiration pneumonia. Enteral

nutrition support may be indicated in severe cases of dysphagia to meet energy and/or fluid
requirements. As was covered in the Enteral Nutrition support module, an nasograstic -tube

may be used in the short term although oftentimes a __ percutaneous endoscopic gastrostomy
(PEG) or gastrostomy-jejunostomy (PEG/J) -tube is required for longterm use.
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It is important to note after spinal cord injury (SCI) an ileus may occur for 7-10+ days, so
parenteral nutrition support may be required.

Generally speaking, what are the common nutritional deficiencies seen with anticonvulsant medications
(i.e. Tegretol, Keppra, Phenobarbital, Depakote, and Topamax)?

Vit d, k and folic acid
Refer to the recorded lectures, textbook and required videos to answer the following questions:

What are some examples of how aroma, piping, slurries and layering/swirling may be used to promote
intake?

Good- smelling food and a pleasant atmosphere may increase appetite and improve consumption
Plate presentation
Easy swallow

With regard to interventions for behavioral problems common to individuals with dementia, what are
some recommendations if an individual does one of the following:

Forgets to swallow: have the person have handheld food items to have all day long

Plays with food: food in stages, buffet/ finger food style is preferred

Eats too slowly: have the person have hand held food items to have all day long

Chews constantly: meal replacement drinks if needed, soft textured food

Refer to the recorded lecture as well as the IDDSI materials to answer the following questions:

List and describe the 3 levels of dysphagia diets (from the recorded lecture) and indicate the IDDSI
number that it most closely correlates with. NOTE: the IDDSI guidelines were implemented starting in
May 20189, after the recorded lectures were completed.

Level 3 Advanced: soft solid foods, no crust on bread, most food is cut into small pieces; no hard/
crunchy foods, sticky and very dry foods.

Level 2 mechanically altered: ground, moist/ semi soild foods thar require some chewing, mashed fruits
and veg, meat with gravy; no bread products/ dry foods, nuts, seeds, whole grains

Level 1 puree: pureed foods, pudding, no eggs of any kind, no food that is not completely smooth when
pureed

List and describe the 4 different textures of liquids that may be used for individuals with dysphagia (from
the recorded lecture) and indicate the IDDSI number that it most closely correlates with. NOTE: the
IDDSI guidelines were implemented starting in May 2019, after the recorded lectures were completed.

Thin Level 0- flows like water; >1 remaining in the syrings after 10 sec of flow
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Nectar Level 1- thicker than water; 1-4 ml
Nectar Level 2- sippable from a cup, effort needed; 4-8ml
Honey Level 3- 8ml; drips slowly

Pudding Level 4- mound or pile, no drip.

THE KETOGENIC DIET
Refer to the recorded lecture and supplementary materials to answer the following questions:

Who may benefit from the ketogenic diet?

Epilepsy

Describe the ketogenic diet.

What types of foods may be included or excluded? Sliced hot dog, avocado, a small handful of spinach,
flaxseed meal, heavy cream

What are the common types of fats used? (e.g., 36% heavy whipping cream, oils, butter, mayonnaise),
The diet provided was comprised of 10-15 grams of carbohydrates per day, 1 gram/kg of protein, and
the remaining calories from fat, For significant dyslipidemia, the ratio can be lowered or
polyunsaturated fatty acids substituted.

What type of fat may be added to the diet if serum triglycerides are high on the traditional diet?

Over half of the children who go on the ketogenic diet have at least a 50 % reduction in
seizure activity and about 10 to 15 % become seizure free.

What are the common ratios used for a “typical” ketogenic diet?
A 4:1 ratio fat to CHO & pro is stricter than a 3:1 ratio and is typically used for most children.

A 3:1 ratio is typically used for infants, adolescents, and children who require higher amounts of protein
or carbohydrate for some other reason.

When initiating a ketogenic diet in the hospital, the patient’s liquid medications are typically switched to

tablets , sprinkles ,or
orally ingested intravenous (in veins) preparations, to
ensure they are free of carbohydrates.

Families with children on the ketogenic diet must monitor intake of dietary CHO and protein, all
prescription and over-the-counter medications (e.g. pain relievers, cold
remedies X
mouthwash ,
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toothpaste and
lotions ) must be scrutinized for sugar content to minimize

carbohydrates.

Sundown syndrome is acute agitation and/or restlessness that may occur on or around sunset and/or
overnight in individuals with dementia, Alzheimer's disease, or other types of cognitive impairment. The
Hebrew Home at Riverdale addresses this by offering a safe overnight program for individuals who live
with relatives during the day. In the program, they allow patients to participate in activities, sleep, and eat
while supervised by program staff.
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Fenton Growth Charts

Prematurity Z-Scores

Pedilools
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Girls
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WHO Growth Charts
Girls: Birth- 24 Months

Birth to 24 months: Girls
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Birth to 24 months: Girls MAME
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Boys: Birth- 24 Months

Birth to 24 manths: Boys
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Birth to 24 months: Boys MAME
Length-for-age and Welght-for-age percentiles RAECOAD #
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Girls: 2-20 Years

2 to 20 years: Girls NAME
Body mass index-for-age percentiles RECORD #
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2 to 20 years: Girls MNAME
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Boys: 2-20 Years

2 to 20 years: Boys MAME
Body mass index-for-age percentiles RAECOAD #
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Rate vs Volume- Based EN Journal Article
Essay

Rate-Based Tube Feeding vs. Volume-Based Tube Feeding

Introduction

Volume-based tube feedings (VBTF) is a daily injection of nutrition through the ordered

correct amount of protein, fluid, and other important nutrients. VBTF has shown to increase
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delivery without disrupting gastrointestinal issues. Rate- based tube feedings (RBTF) is an
hourly rate of infusion. The intensive care unit is for patients that require around-the-clock care
because of their condition/ illness. Critical care patients require at least 80% of their enteral
nutrition from tube feeding, however, the patients have not been getting the requirement.
Getting the necessary amount of nutrition is essential to the amount of time the patient stays in
the ICU, the time on a ventilator, decrease mortality rate, and preventing infectious
complications. Understanding why enteral nutrition delivery is important in the ICU, there are
studies comparing and studying the differences and similarities of rate-base tube feedings and

volume-based tube feedings.

Presentation of Research

A Quality Improvement Study

This study is a comparison of rate- based and volume- based tube feedings. Using a total
of 283 patients in the study (VBF=77 & RBF=206). When looking at the number of females in
the RBTF, the VBF had a huge number of females in the study. To find whether patients
received inadequate nutrition, it was determined by calculating averaging nutrition caloric intake
across all the days on a particular protocol and comparing whether that average daily caloric

intake was at least 80% of EER (Swiatlo etal., 2019)
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Table 3. Comparison of Inadequate Nutrition Results.

VBTF RBTF

Outcomes (n=77) (n=206) P-wvalue

Patients who received IL7(9)  63.6(131) =0.001
inadequate nutrition,
% (frequency)

Days of inadequate 1.6 49.6 <0001
nutrition, % (34/294)  (472/951)

(frequency/total tube
feed days)
% (Frequency) of days of inadequate nutrition due to:

Physician Order 14.7 (5) 13.1(62) 0.260

Patient condition 0.0(0) 4.7(22)  =0.001

Procedure 26.4(9) 5.71(41) 0.001

Tube occlusion/ 20.6(7) IE(18) 0.024
displaced

Residuals 0.0(0) 1.3(6) 0014

Initiationfadvancement 0.0{0) 18.6(88) =<0.001
phase

Other 20.6(7) 5.9(28) 0001

No documentation 17.706) 439207y  0.001

RBTF, rate-based tube feeding; ¥BTF, volume-based tube feeding.

Table 3 shows the inadequate nutrition results. Looking at the “Days of inadequate nutrition,
RBTF have a close to 50% of days. Half of the days for this study, the RBTF group has shown to
not get the proper nutrition needed. On the other hand, the VBTF group had close to 12% of days
that their members did not get adequate nutrition. It is a huge gap and is one of the reasons to
have VBTF. However, there was 34 days of inadequate nutrition for the VBTF participates with
approximately 18% of the days did not have documentation for any interruption. Overall, the
patients who received inadequate nutrition is RBTF. 131 out of 206 participants were not getting
the correct nutrition needed compared to the 9 of 77 participants in the VBTF who were not
getting proper nutrition. VVBTF patients statistically received more nutrition than the RBTF

patients (Swiatlo et al., 2019).

Volumed-Based Feeding to Optimize Delivery of Enteral Nutrition

From March 1, 2018, to March 1, 2019, medical-surgical intensive care unit (MSICU),
patients participated in a study of volume-based feedings. A total of 163 patients received VBTF

and 73 of these patients were included in the study. 10 patients were receiving RBTF before
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there was a practice change to the VBTF. The patient’s injuries included stroke, cardiac
diagnoses, sepsis, and complex respiratory diagnosis. The limitations include the RBTF group
being a smaller number than the VBTF. In this study, the VBTF group was able to surpass the

goal of 80% enteral nutrition delivery (Bonomo et al., 2021).

Table 3 Nutrition intake and patient outcomes®

Characteristic REF group (n=10) VEF group (n=63) _;2 P

Percentage of target volume achieved® 67.5 (62-75) 99.8 (69-108) 9.1 003

Days of EN 6.5(2-22] 7(2-32) 0.0 B4

Days of mechanical ventilation 6.5 (0-23) 510-30) 0.2 i

Days in the ICU 10{3-23) 10{3-34) 0.1 a7

Days in the hospital 15(3-23) 15 (3-49) 06 43
MAP <70 mm Hg, No. (%) 00 8i13) 14 .23
Patient died, No. (%] 5150 17(27) 22 14
Abbreviations: EN, enteral nutrition; ICU, intensive care unit; MAP. mean arterial pressure; RBF, rate-based feeding; VBF, volume-based feeding; VI, volumie infused.
* Values are presented as median (range) unless otharwise indicated.

Calculated as mean valume infusedfvalume ordered = 100.

According to table 3, the percentage of the target volume achieved was 99.8% successful with
the VBTF group. Comparing to the 67.5% of the volume target achieved by the RBTF, the
VBTF group has a great amount of success. These groups did not have any significant
differences other than the number of participants in each group (Bomomo et al., 2021). Based on

this study, volume-based feedings have shown to be the optimal practice for tube feedings.

Supporting Articles

A United Kingdom cohort study has been the first to prove the increase of protein delivery from
VBTF by itself. A study takes place from January 2015 to March 2017 to address whether VBTF
is a safe and more effective method than RBF in improving energy and protein delivery in
mechanically ventilated ICU patients. 82 patients were selected by a registered dietitian for both

rate-based and volume-based feedings. 27 patients were given rate-based feedings while 55
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patients were given volume-based feedings. The study found 81% of VBTF patients were
getting more energy than the 52% of the RBTF patients, as well as protein amount was seen
higher in the VBTF (Bharal et al., 2019). Table 3 from this study shows the safety and outcomes
of the patients that participated in the study. The results from this table show the VBTF can be

delivered without significant issues in the gastrointestinal tolerance.

Table 3. Safery and patient outcomes.

Rate based WVolume based Difference”

Outcome Analysis feeding (n=17) feeding (n=755) (95% CI) P value
Glyesemic contral
Hypoglycaemic event Unadjussed I (4%) 3 (5%) = 1.00
Highest blood glseose Unadjussed 1L7+312 I 6£+28 —02 (15 12) 0.eo
eancentrations (mrmoll) Adjusead” - - 0.1 (—1.9, 200 054
Moming blood glucose Unadjuszed B4=19 86+13 02 (-05. 0%) 057
eancentrations (mrmoll) Adjusted® - - 05 (—0.5, 1.6) 033
Irsulin (daily units) Unadjusted 4 [0, 52) 18 [0, 53] 183 (0.78, 4.34) 017
Adjusted” - - 1.21 (034, 4.10) 07s
Gastrointestinal taleranee
Wamiting Unadjusted 7 (26%) 5 (%) 0.29 (008, 1.01) 0.05
Adjusted” - - 0.21 (004, 1.21) 0.08
=1 GRVs = 250 mi Unadjusted 2 (7%) 7 (13%) 1.82 (035, 5.44) 047
Adjusred® - - 1.82 (0.18. 1B7) 062
Prokinetic use Unadjusted 5 (19%) 5 (9%) 044 (0.12, 1.67) 023
Adjusted” 0.39 (0.05, 3.04) 037
Mechanical wentilation Unadjuszed 6 [4. 10] 9 [6, 15] 176 (123, 251) 0002
days Adjusted” 1.46 (0.91, 2.35) 012
Length of ICU stay Unadjusted 10 [6, 15] 11 [7, 19] 124 (088, 1.75) 022
{days) Adjusted” - - 1.02 (063, 1.66) 053
Length of hospital seay Unadjusted 13 [10, 44] 23 [I1, 48] 114 (075, 1.73) 052
{days) Adjusred® - - 0.90 (0.4%, 1.64) 072
Martality
ICU mareliey Unadjusted 3 (11%) 10 (18%) 178 (0.45, 7.08) 042
Adjusred® - - B.67 (095, 79.4) 0.06
Haospital mortalicy Unadjuszed 6 (22%) 12 (32%) 0.98 (032, 2.96) 057
Adjusted” = = 364 (066, 20.1) 04

GRY: gastric residual vohumes; ICU: intensive care unic

Summary sttistics are mean 4 standard deviation, medan [interquartile range] or number (%) in each category

*Difference between groups reported as mean difference (normally distributed cantinuous varisbles), ratios (skewed continuous waribles) or odés
ratias {binary variables)

“Adjuszed for APACHE |l score, admission type, method of estimated energy requirement, tme to s@rt enteral rtrition

Another article describes how the use of Enhanced Protein-Energy Provision via the
Enteral Route Feeding Protocol (PEP uP) is used with volume-based feedings. The result from
this study determines it is a safe (shows results of less frequent episodes of hyperglycemia) and
effective way to give more energy and protein than rate-based feedings. The highest safety
concern was emesis (vomiting), which seemed to not be an issue throughout the study (Prest et
al, 2019). Overall, both articles determine that volume-based tube feedings are proven to give
more energy and protein needs than rate-based tube feedings and that there is limited to no safety

concerns with volume-based feedings.
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Conclusion

After reviewing and understanding these articles, the choice of rate-based feedings versus
volume- based feedings for ICU patients is determined by the number of proper enteral nutrition
delivered (energy and protein needs are met) and the safety of the effects of each. Volume- based
feedings have shown to surpass the required 80% enteral nutrition needed while not effecting the

glycemic control nor the gastrointestinal tolerance.
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