Nutritional Management of
\ Critically Ill Patients with Gl
~ dysfunction: What are the evidence?
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Prevalence of malnutrition in hospitals

e 8 studies, 1347 hospitalized patients
— 40% to 50% malnutrition or at risk for malnutrition

e Critically ill patients:
-- 41% underfeed
-- 27/% overfeed
-- 32% fed appropriately

Agardi 1984, Sullivan 1989, Messner 1991, Mowe 1991
Crit Care Med 1990; 18:1320



Prevalence of malnutrition in hospitals
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— The incidence of malnutrition is higher in

surgical patients



Malnutrition Leads to Poor Clinical Outcomes
Caloric Balance and Outcome in ICU Mortality

86%

39%

27%

- Bartlett et al. Surgery 92: 771, 1982



Prevalence of malnutrition and mortality

12-month follow-up of mortality
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Figure | Incidence of mortality
to | year. Significant differences
(P <0.0005) are shown between
well-nourished, moderately nour-
ished and severely malnourished
patients.

Middleton, M. H., G. Nazarenko, et al. (2001).
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Table 1 Laboratory and anthropometric
values indicating malnutrition

Value indicative
Measurement™ of malnutrition

Body mass index? >19 to <22, at risk; <18.5,
malnourished

Unintentional weight loss  >10% body weight in past 6
months or >5% In past 3 months

Serum albumin <3.5 g/dL
Prealbumin <16 mg/dL

4 Calculated as weight in kilograms divided by height in meters squared.

Crit Care Nurse. 2014:34(4):14-22.
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Beneficial Effects of Enteral Feeding

Glycocalyxwith
protective flora .= e

Normal intestinal
villus, during fed
state

Deterioration of
gut due to fasting
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If the gut works...
Use It!

ASAP




Diminished or absent bowel
sounds

Gastroparesis
Aspiration risk

No adverse outcome with
prolonged NPO status

Post-operative ileus

(Marik P CCM 2001;29(12):2264-2270)



Which route to deliver nutrients?

 Enteral (i> )
— Oral
— NG
— ND

e Blind
 Endoscopy

= PEG
— NJ
— Jejunostomy

e Parenteral

Postendotoxin Day 2

P PRI | R B VR 1T B TPeTem

Fig 1. Effect of endotoxin on canine fasting gastrointestinal motor activity (postendotoxin day
2). Note the paucity of contractile activity in the stomach and small intestine and the absence
of any cyclical migrating motor complexes. S = stomach; D = duodenum; J = jejunum.



Initiate Enteral Feeding

* In the ICU patient population, neither the
presence nor the absence of bowel
sounds and evidence of passage of flatus
and stool Is required for the initiation of
enteral feeding (Grade B).

"Guidelines for the Provision and Assessment of Nutrition Support Therapy
in the Adult Critically Il Patient: JPEN J Parenter Enteral Nutr 2009, 33(3): 277-316.




Initiate Enteral Feeding

e Enteral feeding should be started early
within the first 24—48 hours following
admission (Grade C).

he feedings should be advanced toward
goal over the next 48—72 hours (Grade E).

"Guidelines for the Provision and Assessment of Nutrition Support Therapy
In the Adult Critically Ill Patient: JPEN J Parenter Enteral Nutr 2009, 33(3): 277-316.




Initiate Enteral Feeding
Very early feeding (< 6hrs)

Table 1
Baseline characteristics of study population (N = 308)
Parameter EN within 6 h (n = 166), EN after6 h (n= 142), P?
mean + SD mean + SD
Mean time to 213+ 202 21.95 + 18.29 001
initiation of EN

Age (y) 58.67 + 16.79 51.99 + 18.47) 001

BMI (kg/m?) 25.78 + 5.52 25.98 + 6.80 8

GCS 7.23 + 3.64 6.32 + 4.1 04

APACHE II 28.55 + 7.68 31.15 + 8.02 004

Table 2
Comparative outcomes between patients with EN initiation before and after 6 hours

Parameter EN within 6 h (n = 166) EN after 6 h (n = 142) P
% of target calories delivered on day 3, mean + SD 71.62 £ 19.29 71.83 £ 17.74 9
% of target proteins delivered on day 3, mean + SD 71.85 £ 20.67 68.89 + 18.46 2
% of patients achieving 2/3rd of target calories on day 3, n (%) 110 (66.3) 96 (67.6) .8
% of patients achieving 2/3rd of target proteins on day 3, n (%) 111 (66.9) 89 (62.7) 5
ICU LOS, mean + SD 11.41 4+ 6.38 11.72 + 6.49 7
Hospital LOS, mean + SD 20.7 + 1594 17.96 + 12.90 |
Discharge, n (%) 128 (77.1) 96 (67.6) .07
Mortality, n (%) 38 (22.9) 46 (32.4) 07

4 Student unpaired ¢ test.

Journal of Critical Care 2015(30) 473—-475.



Enteral Feeding Intolerance

Table 3. Crude Comparisons of Nutrition and Clinical Outcomes Between the Tolerant and Intolerant (All Patients).”

Response Tolerant (n=1,312) Intolerant (n = 576) P Value
% Calories adequacy 64.3 +23.6 5564+ 23 <.0001
% Protein adequacy 63.7+244 55.6+23.9 <.0001
Ventilator-free days (median) 11.2 {0,.21.3) 2.5(0, 18.8) <.0001
Intensive care unit stay (median days) 18315, 20.1) 14.4 (9.1, 24) <.0001
60-day mortality, % 26.2 30.8 .04

Time to discharge alive from hospital (median 20.5 (12.9, 30.6) 23.8(15.5,35.1) 0001

days)

Table 4. Sensitivity Analysis: Crude Comparisons of Nutrition and Clinical Outcomes Between the Tolerant and Intolerant Among

Sites That Included a Gastric Residual Volume of at Least 200 mL to Define Intolerance.”

Response Tolerant (n = 990) Intolerant (n = 451) P Value
% Calories adequacy 64.1 £23.3 55.3£22.6 <.0001
% Protein adequacy 63.9=244 35T 235 <.0001
Ventilator-free days (median) V12(0; 21.4) 3.340; 18.7) 0001
Intensive care unit stay (median 11.1 (7.4, 19.2) 14.4 (9.3, 24.1) <.0001
days)
60-day mortality, % 26.0 29.4 19
Time to discharge alive from 20.3 (12.9, 30.2) 23.8 (15.7, 35.6) .0002

hospital (median days)

JPEN J Parenter Enteral Nutr 2015;39(4):441-448.



Enteral Feeding Intolerance
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JPEN J Parenter Enteral Nutr 2015;39(4):441-448.



Inadequate enteral feeding
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McClave, S. A., et al. CCM 1999; 27: 1252-1256



Reasons for Feeding Interruptions

5 1 ;'%,l
hight residuals 293 19,
other

5.4%
surgical procedures

1 51%

vomiting
Reasons
. 15.4%
for‘ Decreas'“g mechanical problems
or Discontinuing

Tube Feeding
o .

Critical Care Medicine. 23(6):1055-1060, June 1995.
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Reasons for Feeding Interruptions
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5’]%,
hight residuals

Reasons

for Decreasing
or Discontinuing
Tube Feeding

\

23.1%
other

5.4%
surgical procedures

] 5.1%
vomiting

15.4%
mechanical problems

Critical Care Medicine. 23(6):1055-1060, June 1995.




Monitor Gastric Residual Volume (GRV)

 Intolerance to enteral nutrition
Gastroparesis with increased GRV
Gastroesophageal reflux

Regurgitation or vomiting

RISk of aspiration and VAP
==)> Routine monitoring GRV



“A long habit of not thinking a
thing wrong, gives it a superficial
appearance of being right.”

--- Thomas Paine
Common Sense, 1776




Monitor Gastric Residual Volume (GRV)
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Figure 3 Specific levels at which feedings would most likely be
interrupted (n=2035).

Metheny NA, et al. AJCC. 2012;21(2): e33-e40.



JOURNAL OF PARENTERAL AND ENTERAL NUTRITION Vol. 16, No. 2
Zopyright € 1992 by the American Society for Parenteral and Enteral Nutrition Printed in U.S.A.

Use of Residual Volume as a Marker for Enteral Feeding Intolerance:
Prospective Blinded Comparison With Physical Examination and
Radiographic Findings

STEPHEN A. McCLAVE, MD; HArvy L. SNIDER, MD; CyNTHIA C. LOWEN, RD;
ARTHUR J. MCLAUGHLIN, MD; Lisa M. GREENE, RN; Ricky J. McComss, MD; LiNDA RODGERS, RD;
RICHARD A. WRIGHT, MD; THOMAS M. Roy, MD; MARY P. SCHUMER, MS; AND
MICHAEL A. PFEIFER, MD

e 30% critically ill patients GRV>200 mL
 Normal patients: none
> 200 mL GRV  hold feeding



 Two feeding protocol: 150 mL v.s. 250 mL
e Similar vomiting rate
 Twice enteral feeding interruption:

53% v.s. 23%



$ ot
" /01 2 %3$43 ")

555/ O 6l# "727 8797

#$9%8& (")
TN
"l |
#$%& - ")
" HS%& - .

*Nomogram for the management of high
gastric residual volume (HGRYV).
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Monitoring Tolerance and
Adeqguacy of Enteral Nutrition

 Holding EN for gastric residual
volumes <500 mL in the absence of
other signs of intolerance should be
avoided (Grade B).

"Guidelines for the Provision and Assessment of Nutrition Support Therapy
in the Adult Critically Ill Patient: JPEN J Parenter Enteral Nutr 2009, 33(3): 277-316.




--- JPEN J Parenter Enteral Nutr. 2005;29(3):192-197.
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--- JAMA. 2013;309(3):249-256

449 patients
Not monitoring RGV v.s. RGV >250mL

VAP rates, MV duration, ICU stay length, or
mortality rates: no difference

Reach 100% calorie goal: more in not
monitoring RGV group



Conclusion

« Routinely hold feeding due to high GRV may

not necessary
e More vomiting more VAP
e |If GRV monitoring is applied

a cutoff value > 250 mL ~500mL



Feeding Interruptions
due to Tests or Procedures

_—

Diarrhea ,
—> Abdominal
distention

(Critical Care Medicine. 23(6):1055-1060, June 1995.
Heyland, Daren MD MSc; Cook, Deborah J. MD FRCPC, MSc; Winder, Barb RPDt; Brylowski, Lili MSc
RPDt; Van deMark, Helen RPDt RD; Guyatt, Gordon MD FRCPC, MSc )



Effect of Evidence -Based Feeding Guidelines
on Mortality of Critically Il Adults

--- JAMA. 2008;300(23):2731-2741




Breakdown of protein

Peptide
Chain of amino acids

. < 99 amino acids
Proteln

Chain of > 100 amino acids

© 2006 Nestlé Nutrition HealthCare, Switzerland

Amino acid
Simplest form




Breakdown of protein

>100
HCI Acid .
/ Pepsin Intact proteins + polypeptides
@ >10
Trypsin

/ Chymotrypsin =~ Smaller peptides + amino acids
+

one for amino acids & one for peptides in
the intestine

@ = amino acid
= di-peptide
= tri-peptide
>10@ = oligo-peptide
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Most occurs In jejunum

Dual mechanism via 2
separate carriers

~ 75% absorbed as
peptides

e During stress

1. Amino acid carriers
2. Peptide carriers remain intact
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* Peptide-based diet:
— Faster gastric emptying times
— Designed for maximum absorption in edematous gut
— Stimulates enzyme activity
— Promotes growth of intestinal mucosal cells
— Increases visceral protein status

— Enhances absorption and therefore reduces diarrhea

(Meredith 1990; Donald 1994, Zaloga 1992)



MCToll QCo0 ece

Delayed gastric emptying can delay enteral feeds
absorption

p Stress of acute injury, medications and stress response
can slow down GI motility and gastric emptying

» Puts patient at risk for reflux and aspiration pneumonia

LCT MCT

(Bach 1996; Pfeuffer & Schrezenmeir 2001)



Whey

Protein

Whey : soluble protein Casein : clots into stomach
Facilitates gastric emptying time Delays gastric emptying time

More accessible & faster to digest Slower to digest & absorb
Easily to absorb Slower release of amino acid

(Mahe 1996)



Patient profile

6A“ -83y/oman
Gastric cancer
Pneumonia with acute respiratory failure
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Patient profile

6A“ -83y/oman
Gastric cancer

Pneumonia with acute respiratory failure
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Peptide based diets associated with less diarrhea
In ICU patients

(Meredith JW et al. Journal Trauma 1990;30;825-827)
(Carl RH. Pharm Prac News. Feb. 1995;1-2)

MCT to decrease fat malabsorption
Low osmolality to assure tolerance



Patient profile

«A* -72ylo man
HCV related liver cirrhosis,
Pneumonia with acute respiratory failure
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Patient profile

6A“ -86y/oman
HCV related liver cirrhosis,
KP necrotizing pneumonia with acute respiratory failure

X fE | U 1500kcal
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Peptide -based diet
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Good Nutrition Support for ICU patients

 Better tolerance for early enteral nutrition
 Reduce GRYV and diarrhea
» Better glucose control

e Support natural antioxidative defence system
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Take Home Message

Early enteral feeding Is standard of care.

Do not routinely hold feeding for high gastric
residual volume.

Use peptide-based diet for enteral feeding
iIntolerance patients.

Avoid unnecessary feeding interruption for
procedures.



