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HOSPITAL MALNUTRITION: FREQUENCY
AND COST OF CARE

COST OF MALNUTRITION
AMONG HOSPITALIZED PATIENTS
FOR SAME DRG?
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The Malnutrition Paradox
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Gl Intolerance is the “BRAKE” on Effective *Enteral Nutrition Delivery

*Enteral Nutrition is Oral Nutrition
Supplement or Tube feeding



Goals and Objectives

 Define enteral nutrition intolerance

* Analyze the clinical reasons for
interrupting enteral nutrition

» Determine the relevancy of data
supporting the identified “reasons” for
interrupting enteral nutrition



Tolerate Definition

Yerb

Allow the existence, occurrence, or practice of (something that one does not necessarily
like or agree with) without interference.
*accept or endure (someone or something unpleasant or disliked) with forbearance.
*be capable of continued subjection to (a drug, toxin, or environmental condition) without adverse reaction

Synonyms

Allow, permit, authorize, sanction, condone, agree to, accede to, approve of



Enteral Feeding “Interruption”

*Derived From ICU Studies

Nausea and vomiting (OS)
High gastric residuals (O)
Diarrhea (O)

Abdominal pain (S)

Bowel sounds (O)
Bloating (S)

Abdominal distention (O)

O - Objective S - Subjective



Nursing Survey of Enteral Intolerance

» Survey of 2298 US Nurses on Gl

Intolerance Gastric Residuals:
*  42% University-Based Nurses «  Enteral Nutrition Held:
« 6 Assessment Tools Used to _ <200 ml—24.9%

Determine Gl Intolerance

— Gastric Residual Volume (97.1%)
— Abdominal Distention (88.5%)

— Vomiting (86%)

— Bowel Sounds (79.7%)

— Nausea (79.6%)

— Abdominal Discomfort (79.3%)

— >200 ml - 36.5%
— > 250 ml - 21.4%
— >500ml —-12.6%

« ASPEN Guideline:

— Gastric residual volumes in the
range of 200-500 mL should raise
concern and lead to the

64% use all 6 assessment tools implementation of measures to

5% use 1 assessment tool reduce risk of aspiration, but
automatic cessation of feeding
should not occur for GRVs < 500
mL.

Methany et al: Am J Crit Care 2012



Hospital-Wide Study
Enteral Nutrition Enteral Feeding Intolerance
(2015)

Rx Total ICU Non-ICU
Anti-emetic  47% 46% 48%
Pro-kinetic

Anti- 3% 4% 1%
diarrheal

Anti-Motility 2% 0% 5%
Combo 5% 4% 5%
Decrease 31% 28% 35%
TF Rate

Hold TF < 25% 23% 29%
24 Hours

StOp TF 5% 4% 5%
Change NG 15% 20% 5%
to NJ

Change to 15% 12% 20%
PN

Wang et al: JPEN 2015
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Gastrointestinal Gut Secretions
Even When NPO

Somewhere
between 3-5 L of
secretions are
made per day
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Enteral Feeding Intolerance
“Biomarkers”

« Nausea and Vomiting

* Diarrhea

* Presence of Bowel Sounds
« Abdominal Distention
 Bloating

« Gastric Residual Volumes




Nausea and Vomiting

There Are No Data Evaluating the Use of
Nausea and Vomiting For Determination of
Enteral Nutrition Tolerance




Differential Diagnosis of Nausea and Vomiting

Nausea — Subjective
Medications [Food } Cyclic Vomiting - Objective
* Most Common Intolerance Vomiting
Gut or _
Peritoneal Nausea [ Gl Infections ]
Disease

and
Vomiting

Metabolic Post-
Disease Operative

[ Pregnancy ] [ CNS Disease ]

The Differential Diagnosis Needs to be Vetted in a Step-Wise; Time Efficient Manner



Diarrhea

Limited Data Investigating its Use
as a Meaningful Tool for Clinicians




Diarrhea With Enteral Nutrition

Diarrhea - Objective

Gastrointestinal Use of Food
Infection Antibiotics Intolerance

[ Medications ] Pancreatic
Insufficiency

Diarrhea
Irritable Bowel
[ Hypoalbuminemia? ] Syndrome
Small Bowel Colonic Motility
Mucosal Mucosal Disorder
Disease Disease

The Differential Diagnosis Needs to be Vetted in a Step-Wise; Time Efficient Manner



Diarrhea

Definition Difficulty

Survey for Factors That Influence

) . : 1001 ,
Diagnosis of Diarrhea to Interrupt Tube | ,-
Feedings a1 A
« 8 Dietitians q 50%
* 7 Stroke Nurses 2 i 37,
« 7 1CU Nurses E |
* 11 Gl Physicians c
Y 2 40
Agreement of 3 Risk Factors ¢ | |50% 56% :
201 43% 43%
« Stool Frequency — 43%
»  Stool Consistency — 37% 17
* Stool Quantity —20% Diefitians ~ Stoke U Gasto- Al
nurses  nurses  enterologists professions

Professional groups
71 quantity [ consistency [ frequency

Whelan et al; J Human Nutr Dietet 2003

The Term Diarrhea Has More Than 33 Definitions in the Literature

Bernard et al; Nutr Clin Pract 2004



Impact of Fiber and Probiotics on
Diarrhea with Enteral Nutrition

Table 2 Randomized controlled trials that measure the preventive impact of fiber on stool output or diarrhea

Reference Patient grown Mumbsr Fibar stwdiad Resulitz

Vandewoude ef &l [14] Caeriatncs 166 Celldose, hemceluloses, Reduced number of stools,
pacin. inulin improved siool consistency

Hart and Dobb [15] U 68 Ispaghula husk No effect

Homann &f af. [16] Mﬂ:l:c:rrl-eh"::url_:jﬁr,- 100 F'.'l.rllall:.- h:,u,;lrl:ﬂ:.-..-u-c:l CREir gum Reduced diarrhea incickence

Spapen af al. [17] ICU {sepsis) 25 Partially hydrolyzed guar gum Reduced diarrhea incidence

Schultz & al [18)] [N ] 44 Peactin/fiber misture™ Mo edfect

Belknap af ai. [159] Medscme/surgeny1CLU =10 Paylliurm Mo effect

Dobb and Towler [204 10 a1 Soy poly=accharides Mo effect

Frankenfield and Beyer [21] cu 9 Soy polysaccharides Mo effect

Guenter er &l [22] Iz 100 Soy polysaccharides Mo effect

Reese of al [23] Postoparative L= 1w Soy polysaccharides Reducad diarrhea incidence

in maEn onky
de Krud and Vos [24) Postoperative [ =1n] Soy polysaccharndes Reduced diarrhea score
Khall ef a/. [25] Postoperative 16 Soy polysaccharides + ool fiber Mo effect

" Okt SOy, Guam srin b |'.:|.r|:|r|:-|:,n'ru=.|h:,rll:l-.llull;,ﬂl-., Frul:h:u:lllg-l_::«:.'u;q:h.'lnq:h!&

Table 3 Randomized contralled trials that measure the impact of probiotics on stool cutpul or diarrhea in patients receiving enteral

nutrition

Reference

Heimburger
ef ol [38]

Albeercla
ar & [39]

Bileachoser
el al [40]

Frohmader
el [41%]

Ferrie and
Dalay [42%%]

Barraud
af &l [43*7)

Patent group

41 adults starting
EMN

28 ackilts starting
EM on ICU

128 adults starting
EM on HZLY

45 adults starting
EM on KL

36 aduls with
ciasrhea during
EMN on G

167 adults starting
EMN on IS

FProbiotic intervantion
and placebo

Laciobacilus scidophiles

Sampla

pe i

18

and L. budgaricoes (3 giday)

Flacekso
WSL8Z — e olls
(8= 10" bacterial/day]
WSL#3 — DA
(9« 10"" bacteria/day)
Flacelbo
Saccharowpces bowlarali
(2 G0

Flanse b

VEL#I (8 = 10"
Baceruncay)

Flacelo

L. mhamnosus GG

(2« 10" cealletday)

and inulen [(S60 mgfday]
Inuline (560 mgfdayh
E_rg:l.-phllus

(2 = 10" cells/day)
Flace b

23
10

o

ai 82 fe

18
ar

Results
A% developed diarrhea

11%: developad diarrhea
1450 of days with diarrhea

12% of days with diarrfeea

23%: of days with diarrhea
149%: of days with diarrhea

199 of days with diarrbeea
0.5 liguid stoolsdday

1.1 liguid stoolsdday
3.8 days duration of diarrhea
2.8 days duration of diarrheea

S55% developed diarrhea

53% developed diarrhea

= valhee

o.21

NS

DL0ES

0.8

NS

Whelan et al; Curr Opin Gastro 2011

Both Fiber and Probiotics Have Not Consistently
Been Shown to Improve Diarrhea




Bowel Sounds and
Enteral Nutrition

» Limited Data Investigating its Use as a
Meaningful Tool for Clinicians




B Owe I So u n d S Bowel Sounds - Objective

» Changes of Gl motility following abdominal
surgery first noted on X-ray in the 1890’s

* One century ago the practice of listening
for bowel sounds was initiated (nurses)

 Belief that bowel sounds correlate with
bowel function




Bowel Sounds Survey

Hospital-Based
RN (19) and (54)
NP/PA surveyed 100
 How long do you 80
listen for bowel 0f
sounds? % w0 i p—

minute

« Madsen et al; Am J Nurs 2005



Correlation of Bowel Sounds With
Bowel Function

» 38 patients following colon surgery
— Early fed group — 5.2 day LOS
— Traditional fed group — 8 day LOS
— lleus group — 10.6 day length of stay

* *Neither bowel sounds nor flatus production
were a good indicator of oral tolerance.

« Bufo et al; Dis Colon Rectum 1994



Abdominal Distention and Bloating

Limited Data Investigating its Use
as a Meaningful Tool for Clinicians




Intraluminal Gas

* Total volume at any one time is 100 — 200 ml
« Complicated process of gas input and output

« Gas in Gl tract
— Swallowing
— Chemical reactions
— Fermentation
— Diffusion (from blood)

Bloating — Subjective
Distention - Objective




Abdominal Distention and Bloating

» 30% of people in a US survey had a
regular feeling of bloating

» /5% of these people quantified their
bloating as severe

« Thompson et al; Functional Intestinal Disorders, 2000



Pathophysiology of Bloating/Distention
Four Factors

Subjective sensation
Objective girth changes (distention)

? Dependent on volume of intra-abdominal
contents

Abdominal wall muscular activity

Objective Abdominal Distention May Not Correlate to Symptoms of Boating



Does Bloating Equal Abdominal

Distention?
Study Device Y/N
Poynard et al Tape measure No
Maxton et al Tape measure Yes
Sullivan et al CT scan Yes
Lea et al Plethysmography Yes

Poynard et al, J Neurogastro Motility 2013

Max

ton et al; Gut 1991

Sullivan et al; ISRN Gastro, 2012

Lea et

al: Gastro, 2003



Do Patients With Bloating Have
More Intestinal Gas?

Study Method Y/N
Lasser et al Washout N
Serra et al Washout N
Calderella et al Washout N
Chami et al X-ray Y
Koide et al X-ray Y
Poynard etal  X-ray Y
Maxton et al CT scan N

Lasser et al; NEJM 1975

Serra et al: Gastro 1998

Calderella et al, Gastro 2000

Chami et al; Am J Gastro 1991

Poynard et al, J Neurogastro Motility 2013
Maxton et al; Gut 1991



Abdominal Wall

» Shape of abdominal wall influenced by the
vertebral column, anterolateral muscles,
diaphragm and pelvis.

* Even without volume changes in the gut,
subtle changes in body position can create
new abdominal distention.



Gastric Residual Volume

GRYV - Objective




Gastric Residual Volume

* The Impact of Measuring GRV on Aspiration
Events Has been Studied in the ICU

« The Impact of GRV on Aspiration Events on the
Hospital Floor Has Not Been Studied

* The Impact of Checking GRV on the Ability to

Deliver Nutrition on the Hospital Floor Has Not
been Studied




Gastric Residual Volume

Table 2. Randomized Controlled Trials on the Use of Monitoring GRV.

Hun_git;:ll
Study M Patients, %o GRY [y Shiee o Tulse Method® Primary End Poim” i Resull
L RY higher vs lower threshaolds
Pinilla e al, 2000 946 (%0 in final 30 =50 ml vs =230 MG Aspimtion every 4 b | Froguency of Gl o statistical
iamalvsis b ml’ 14-18 Frin =41 intcderance: high difference, [trend of
10 Fr-n= 13 GIRY, emesas, of ienproved EN, and
n = 14: aliernations diarrhia redwced time o reach
of the 2 sizes goal rate with GRWY
»250 mL*
MeClave ef al, 2005 i 625 =200 ml vs =4 mll NG:in=21 MNA Fregquency of Moo statistical difference
12Fnn=1% repurgitation’
SkFrn=2 aEparaton
PEG: n = 19
Montgjo et al, 2010™ 320 (322 17.2 =200 ml vs =500 NG Grravily draimage Dt waslumse ratio®| [ First week of TCLT siay:
in final mil.* <8 Fr: 3% for 100min o emcan EN violums
analvsis) & Fr: 6% aspiration  50-mL ratio
10 Fr 14.8% syrnge) b ml.- B4 5%
12 Fr: 3% SO0 ml.c BE. 25 (P
=12 Fr: 42% A0002)

N betwesn-group
difference afier
seeonid waek

Muoniloring vs nid moniloring (HY
Reipmier & al, :I'II.'l-I 4449 MA % | =250mL vs no GRY] M- no siee reporied Aspirdson (30-ml YAap Mo o fference
rmedical eI syTinge)
Hegular vs variable fime interval of manitering GRY
Willinms et al, 20147 357 NA(2R%  GRV aspimtion 4 NG 1214 Fr Aspimtion MNumber of gastric More tube aspirations
FETT R hourly [comtrol) va tubse asparions pet day 1n the comtrol
vartable regiman per day group (54 vs 1.4
(g tx B hourly, in tha intervention
intervention)” group, £ < 001)

Elke et al: Nutr Clin Pract, 2015.



Gastric Residual Volume

Table 3. Current Guideline Recommendations on the Use of GRY Monitoring

Guidelines® DGEM 2013* CCPG 2012 ASPEN 2009 *and 2016
GRY For patients, especially those who arg There are insufficient dam o Holding EN for gastric residunl

achmitted with o medical dingnosiz, units minke o recommendation for volumes <500 mL in the

thut con safely hundle s concept of not not checking GRS and for absence of other signs of

monitoring GRY should do so, therehy cstablishing a specific gastric imtolerance should be avoided

reducing nurses” workload. EN delivery mte residual volume threshold \_(grade B).

showld ke modified in the eveni of '|-1,'|rl"l'i[i.r'|¥ Bazed on T level 2 studv, a gasingd
(A sirong consensus ), residual volume of ¢ither 250

In (abdominosurgical patients, GRY should or 300 mL {or somewhers in
be mewsured regularly (every 4-6 hours), between) s acceptuble as a
and a threshold of 200 miL should be stratcgy to optimize delivery of
considered to adjust the EMN delivery mte. EM im critscally ill patienis,

IF threshald &5 reached, the EM delivery rate
should be modified (sirong consensis)

The use of lower GEY thresholds is
UNMSCEssary.

A5 P.EM., American Society For Parenteral and Enderal Mtrition; OCPG, Canadian Clinical Practice Guidelines; DGEM, German Society For
Mutritienal Medicine:, EM, cmeral nutrition; GRY, gastnic residual v olume,

Mo specific information on the use of GRY monitoring in the curently available ESFEN (Buropean Socicty for Clinical Mutriticon and Metabolism)
puidelines on EM in intensive eare medigine,™

Elke et al: Nutr Clin Pract, 2015



Tube Feeding
The Rate “Truth”

10 cc/hr =1 cc every
6 minutes

« 20 cc/hr =1 cc every
3 minutes

e 30 cc/hr =1 cc every

2 minutes \




Going Forward

Content of Enteral
Formulations

— Alternative Osmolarities
— Alternative Fats

— Small Peptide

— Low Carbohydrate

— Plant-Based, Non-GMO

Intolerance Tool

Symptom Mild Moderate
Diarrhea 1 2

Abdominal pain 1 2

Nausea or 1 2

Vomiting

Regurgitation 1 2
Bloating 1 2

Severe

Mild — 2x or less per week and generally does not interfere with enteral

nutrition or oral supplement intake

Moderate — 3x-7x episodes/week and intermittently interferes with

delivery of enteral nutrition or oral supplement intake

Severe — 7x or greater per week and usually interferes with delivery of

enteral nutrition or oral supplement intake



Conclusion

Enteral tolerance is under the microscope by
clinicians

We have more reasons to stop EN than we do to
initiate it

Bowel sounds and gastric residual volume are
poor biomarkers of enteral intolerance

There is limited data validating the importance of
abdominal distention, bloating, nausea and
diarrhea as a biomarker of Gl intolerance

We need a standardized tool to diagnose enteral
feeding intolerance



