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Indications




EN in practice

Principal indications

‘ Supportive therapy to correct undernutrition

‘ EEN as a primary therapy in Crohn’s disease
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EN as supportive therapy

Undernutrition is common in a range of conditions

Table 1. Summary of Studies Estimating Prevalence of Malnutrition in Patients With IBD.

Prevalence of malnutrition,

Study Country Patient population Definition of malnutrition % (n/N)
Ciorcirlan et al’ Romania Patients diagnosed with IBD within Weight loss of >5% of initial 36.3% (131/361)
6 months of registration date weight in 3 months prior to
registration
Mijac et al® Serbia Patients with active IBD BMI < 18.5 kg/m’ 31.6% (24/76)
SSF < 15th percentile 39.4% (30/76)
MAC < 15th percentile 69.7% (53/76)
TSF < 15th percentile 26.3% (20/76)
MAMC < 15th percentile 50.0% (38/76)
Casanova et al® Spain Outpatients diagnosed with IBD SGA grade B or C OR 16% (53/333)

BMI < 18.5 kg/m* OR
FFMI < 10th percentile

Valentini et al’ Germany Patients with IBD in clinical SGA grade B or C OR 26.4% (38/144)
Austria remission BMI < 18.5 kg/m? OR
Italy serum albumin level < 40 g/L
Nguyen et al' United States Hospitalized patients with IBD ICD-9 code for malnutrition CD: 6.1%
UC: 7.2%

BMI, body mass index; CD, Crohn's disease; FFMI, fat-free mass index; IBD, inflammatory bowel disease; ICD-9, International Classification of Diseases, Ninth Revision;
MAC, midarm circumference; MAMC, mid-arm muscle circumference; SGA, Subjective Global Assessment; SSF, sum of skinfold thicknesses; TSF, triceps skinfold thickness; UC, ulcerative colitis.
Lin A and Micic D. Nutr Clin Pract 2021;36(2):298-311.
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Undernutrition is common in a range of conditions

Table 1. Summary of Studies Estimating Prevalence of Malnutrition in Patients With IBD.

/{revalence of malnutritih

Study Country Patient population Definition of malnutrition % (n/N)
Ciorcirlan et al’ Romania Patients diagnosed with IBD within Weight loss of >5% of initial 36.3% (131/361)
6 months of registration date weight in 3 months prior to
registration
Mijac et al® Serbia Patients with active IBD BMI < 18.5 kg/m’ 31.6% (24/76)
SSF < 15th percentile 39.4% (30/76)
MAC < 15th percentile 69.7% (53/76)
TSF < 15th percentile 26.3% (20/76)
MAMC < 15th percentile 50.0% (38/76)
Casanova et al® Spain Outpatients diagnosed with IBD SGA grade B or C OR 16% (53/333)
BMI < 18.5 kg/m? OR
FFMI < 10th percentile
Valentini et al’ Germany Patients with IBD in clinical SGA grade B or C OR 26.4% (38/144)
Austria remission BMI < 18.5 kg/m? OR
Italy serum albumin level < 40 g/L

Nguyen et al'’

United States

Hospitalized patients with IBD

ICD-9 code for malnutrition

CD: 6.1%

\ UC: 7.2%

BMI, body mass index; CD, Crohn's disease; FFMI, fat-free mass index; IBD, inflammatory bowel disease; ICD-9, International Classification of Diseases, Ninth Revision;

MAC, midarm circumference; MAMC, mid-arm muscle circumference; SGA, Subjective Global Assessment; SSF, sum of skinfold thicknesses; TSF, triceps skinfold thickness; UC, ulcerative colitis.

Lin A and Micic D. Nutr Clin Pract 2021;36(2):298-311.
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EN as supportive therapy

‘ Extra-intestinal manifestations in IBD

TABLE 1. Characteristics of Patient Affected by One or More EIMs

CD uc 1C IBD Total
No. patients 248 105 13 366
No. females (%) 151 (60.9) 52 (49.5) 9(69.2) 212 (57.9)
Median age at enrollment (in yr) 41 41 38 41
Interquartile range 29-50 32-50 29-49 30-50
Range 16-77 17-82 20-71 16-82
Median disease duration (in yr) 9 9 4 8
Interquartile range 3-16 4-15 1-7 3-16
Range 0-52 0-49 0-10 0-52
Disease location, n (%) L1: 66 (26.6) El: 13 (12.4)
L2: 91 (36.7) E2: 40 (38.1)
L3: 81 (32.7) E3: 47 (44.8)
L4: 2 (0.8)
Missing: 8 (3.2) Missing: 5 (4.7)
Medication (ever treated), n (%)
5-ASA 152 (61.3) 98 (93.3) 12 (92.3) 262 (71.6)
Steroids systemic 184 (74.2) 85 (81.0) 12 (92.3) 281 (76.8)
Budesonide 77 (31.0) 11 (10.5) 0(0.0) 88 (24.0)
Azathioprine/6-MP 195 (78.6) 64 (61.0) 8 (61.5) 267 (73.0)
Methotrexate 72 (29.0) 13 (12.4) 2(154) 87 (23.8)
TNF-antagonists 129 (52.0) 22 (21.0) 5 (38.5) 156 (42.6)
Cyclosporine/tacrolimus 5(2.0) 10 (9.5) 1(7.8) 16 (4.4)

5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; CD, Crohn's disease; EIM, extraintestinal manifestation; Gl, gastrointestinal;
IBD, inflammatory bowel disease; IC, indeterminate colitis; TNF, tumour necrosis factor; UC, ulcerative colitis; yr, year.
Vavricka SR, et al. Inflamm Bowel Dis 2015;21(8):1794-1800.
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EN as supportive therapy

‘ Extra-intestinal manifestations in IBD

TABLE 1. Characteristics of Patient Affected by One or More EIMs

cp uc Ic IBD Total 366/1249 p tl nt
[ No. patients 248 105 13 366 ] a e S
No. females (%) T5T (60.0) 32 (49.5) T(602) 312 (57.0) —_ 2 9 3 0/
Median age at enrollment (in yr) 41 41 38 41 - . 0
Interquartile range 29-50 32-50 29-49 30-50
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Range 0-52 0-49 0-10 0-52
Disease location, n (%) L1: 66 (26.6) El: 13 (12.4)
L2: 91 (36.7) E2: 40 (38.1)
L3: 81 (32.7) E3: 47 (44.8)
L4: 2 (0.8)
Missing: 8 (3.2) Missing: 5 (4.7)

Medication (ever treated), n (%)

5-ASA 152 (61.3) 98 (93.3) 12 (92.3) 262 (71.6)

Steroids systemic 184 (74.2) 85 (81.0) 12 (92.3) 281 (76.8)

Budesonide 77 (31.0) 11 (10.5) 0(0.0) 88 (24.0)

Azathioprine/6-MP 195 (78.6) 64 (61.0) 8 (61.5) 267 (73.0)

Methotrexate 72 (29.0) 13 (12.4) 2(154) 87 (23.8)

TNF-antagonists 129 (52.0) 22 (21.0) 5 (38.5) 156 (42.6)

Cyclosporine/tacrolimus 5(2.0) 10 (9.5) 1(7.8) 16 (4.4)

5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; CD, Crohn's disease; EIM, extraintestinal manifestation; Gl, gastrointestinal;
IBD, inflammatory bowel disease; IC, indeterminate colitis; TNF, tumour necrosis factor; UC, ulcerative colitis; yr, year.
Vavricka SR, et al. Inflamm Bowel Dis 2015;21(8):1794-1800.
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EN as supportive therapy

Undernutrition affects clinical outcomes

1. Table2 it s of it for fectie 2. Multivariate model for predicting VTEs following colorectal surgery for IBD 3

related. hogstaiatons in patients with o Table 3. Multivariate analysis of predictors of severe hospital

S - o
aeldes course in patients with Crohn’s disease
Characerstc Odésati 95% Confience OR  95%CI p 95% Confidence
ntenval Characteristic Odds ratio interval
Age category Preoperative steroid use 217 1728  <0.001 Hematological
tgznu 10 0%y Bleeding disorder 274 1843 <0001 Doarzily @i e Rz
St-65years 18 1011 . Anemia (without transfusion) 1.49 1.37-161
66 yearsand older 120 L1 Malnourished 141 L1-19 0.02 T e A
Gender | .24-3.
Hale Reference Partially dependent functional status 198  1.2-3.2  0.006 Nutritional status
ok & HELD . Ne malnutrition/total Reference
vam - Hematocrit <37 150 1.1-2.0 0.007 parenteral nutrition (TPN)
ference:
‘Ihnﬂe ) (] 0.94-1.04 Eme:gency case 1.83 1.2-28 0.004 Malnutrition (without TPMN) 367 3.20-4.22
ﬂ":"’”‘“ iy xee o o ) PN 865 6.49-11.52
; T ey Anesthesia time >231 min 196 1.5-2.6 <0.001 Volume depletion
L e Postoperative wound infection 189 13-27 <0.001 No Reference
Bovel sugery Yes 125 1.16-134
:s "'n" % ) Receiver operator area under the curve: 0.73. Goodness-of-fit: p=0.16. Transfer from outside hospital
Chronic steroid use: No Reference
2 S Yes 234 1.99-2.74
Smoking Admission to teaching haspital
"h 08t 07108 Mo Reference
les ) ).
Btpe Yes 119 112-1.27
Ve it ference Clostridium difficile infection
Crohn's disease 0% 091-1.00
Emergent admission No Reference
""" :":;"“ s Yes 246 195-3.11
fes K 341
Mutritional status Disease behavior
None Reference Inflammatory Reference
Melnutrton 18158
Puetenlndriton 277 2025 Obstructing 261 2.42-281

Fistulizing 913 8.09-10.30

1. Ananthakrishnan AN and McGinley EL. J Crohns Colitis 2013;7(2):107-112; 2. Wallaert JB, et al. Dis Colon Rectum 2012;55(11):1138-1144;
3. Ananthakrishnan AN, et al. Am J Gastroenterol 2010;105(8):1799-1807.
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Undernutrition affects clinical outcomes

1 Table 2 Muitvriate analyss ofpredictr for ifection-
. related hosptaizatons in patiets with inflammatory

bowel disease.
intenval

Age category

19-35 years Reference.

36-50 years 1.0 094-1.07

51-65 years 1.8 101-1.16

186 years and older 120 141130
Gender

Hale Reference

Female 107 101112
Race

White Reference.

Noo-white 0% 094-1.04
Elixhauser co-morbidity score

0 Reference

1 17 1.18-1.36

1 168 1.56-1.80

23 3 11415
Bowel surgery

Ko Reference

Yes 171 167-1.90
Chronic steroid use:

to Reference

Yes 057 0.87-1.09
Smaking

o Reference

Yes 081 077-0.8
18D type

Ulcerative colitis Reference

Crohn's disease 0% 091-1.00
Emergent admission

No Reference.

Yes 141 1.34-1.8

(uritional status

None Reference

Nelnutrition 1.8 165-2.03

Parenteral nutrition 1y 20-2.%

1. Ananthakrishnan AN and McGinley EL. J Crohns Colitis 2013;7(2):107-112; 2. Wallaert JB, et al. Dis Colon Rectum 2012;55(11):1138-1144;

Multivariate model for predicting VTEs following colorectal surgery for IBD

OR 95%Cl p
Preoperative steroid use 217 1728  <0.001
Bleeding disorder 274 1843  <0.001
| Malnourished 141 L1-19 002 |
Partially dependent functional status 198  1.2-3.2  0.006
Hematocrit <37 150 1.1-2.0 0.007
Emergency case 1.83  1.2-28 0.004
Anesthesia time >231 min 196 1.5-2.6 <0.001
Postoperative wound infection 1.89  1.3-27 <0.001

Receiver operator area under the curve: 0.73. Goodness-of-fit: p=0.16.

3. Ananthakrishnan AN, et al. Am J Gastroenterol 2010;105(8):1799-1807.

Table 3. Multivariate analysis of predictors of severe hospital
course in patients with Crohn's disease

'95% Confidence

Characteristic 0Odds ratio interval
Hematological

Ne anemia or transfusion Reference

Anemia (without transfusion) 1.48 1.37-161

Transfusion 268 2.24-3.20

uiritional status

No malnutrition/total Reference

parenteral nutrition (TPN)

Malnutrition (without TPN) 367 3.20-4.22

TPN 8.65 6.49-11.652
Volume depletion

No Reference

Yes. 125 1.16-1.34
Transfer from outside hospital

No Reference

Yes. 2.34 1.99-2.74
Admission to teaching haspital

Mo Reference

Yes 1198 1.12-1.27
Clostridium difficile infection

No Reference

Yes. 2.46 195-3.11
Disease behavior

Inflammatory Reference

Obstructing 261 242-281

Fistulizing 913 8.09-10.30
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EN as supportive therapy

‘Undernutrition IS modifiable: IBD

Table 3. Univariate and Multivariate Analyses of Risk Factors Associated With Major
Complications After Bowel Resection for Crohn's Disease.

Univariate Analyses Multivariate Analyses

Variable OR (95% Cl) PValue OR (95% Cl) P Value
Sarcopenia 8.02 (1.02-64.46) .050 9.24(1.10-77.50) .04
Decreased SMI, cm?/m? 1.14(1.04-1.26) .005 1.11 (1.02-1.22) 023
MFI 1.21(0.65-2.27) .548

BMI >18.5 kg/m? 0.87 (0.20-3.76) .847

Preoperative EN 0.14(0.04-0.55) .005 0.13 (0.03-0.51) .004
Preoperative serum albumin (>35 g/L) 0.14 (0.04-0.52) .003 0.19 (0.05-0.74) 017
Stoma creation 0.13(0.03-0.64) .012 0.39 (0.06-2.38) .306

Retrospective Chinese study of 114 patients undergoing elective abdominal
surgery for Crohn’s disease

Zhang T et al. Journal of Parenteral and Enteral Nutrition. 2017;41(4):592—-600
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EN as supportive therapy

‘Undernutrition IS modifiable: IBD
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EN as supportive therapy

‘Undernutrition IS modifiable: COVID-19

80
Ea ONS +/- NGF
704
=3 No Nutritional Support
60 %
50

Inpatient Mortality (%)
H
=)
1

NST 3-8 NST 7+
(n=60) (n=105)

Bell J et al. Clin Nutr ESPEN. 2022 Aug;50:196-206
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EN as supportive therapy

Undernutrition is common, negatively affects clinical outcomes and
IS modifiable in a range of conditions

EN is an effective, cheap and safe treatment of undernutrition in a
range of conditions

Have a low threshold for using supplemental EN (with dietetic
iInput where possible and monitoring for refeeding syndrome)




EN as primary therapy in Crohn’s disease
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Exclusive enteral nutrition (EEN)

I First used as pre-operative nutritional support

I Serendipitous finding that patients on an elemental diet improved prior to surgery (n=13)

Voitk et al, Arch Surg, 1973

Subsequent controlled trial demonstrated that elemental EEN
was comparable to steroids in patients with ileitis (n=27)

O’Morain et al, Br Med J, 1980

o
e

nuTRICIA

- Fortisip
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EEN: paediatric data

APgT Alimentary Pharmacology & Therapeutics WILEY

Meta-analysis: efficacy of exclusive enteral nutrition as
induction therapy on disease activity index, inflammation and
growth factors in paediatric Crohn's disease

Mohammad Hassan Sohouli? | Somaye Fatahi® | Fatemeh Farahmand! |

Hosein Alimadadi® | Shaikh Sanjid Seraj* | Pejman Rohani®

World Journal of Pediatrics (2019) 15:26-36
https://doi.org/10.1007/512519-018-0204-0

META-ANALYSIS

Exclusive enteral nutrition versus corticosteroids for treatment
of pediatric Crohn’s disease: a meta-analysis

Yu Yu' - Kang-Chen Chen? - Jie Chen'
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EEN: paediatric data

Ilnduction of remission:

Author, Year

I EEN v corticosteroids for induction of remission:

WMD (95% C1) % Weight

Wilschanski, 1996 —
AFZAL, 2004 —-—
Johnson, 2006 -
S Day, 2006 —
BORRELLI, 2006 ——
LEACH, 2008 ——
Hartman, 2008 ——
‘Whitten, 2010 ——
Schatorje, 2010 —

Rubio, 2011 ——
Wedrychowicz, 2011 —
Gerasimidis, 2011 -

Lambert, 2012 =
Kierkus, 2013 B
Frivolt, 2014 -
Navas-Lopez, 2014 -
Grover, 2014 -
Luo, 2015

Lee, 2015 —
M. Schulman, 2017

Shaikhkhalil, 2017

Koziol- Kozakowska, 2017

Connors, 2017 -
Kang, 2018

Ong, 2018 —
Rolandsdotter, 2019

Levine, 2019

Agin, 2019 -

Urlep, 2020

Strisciuglio, 2020 —
Scarpata, 2020

PRI

Hart, 2020

Moriczi, 2020 -

Boneh, 2020

Tang, 2021 —_—
Overall (I-squared = 99.4%, p = 0.000) <

NOTE: Weights are fram random effects analysis

T
-51.2 0

24.90 (-28.25 to -21.65) 290
34,60 (-38.21 to -30.99) 289
-26,00 (-28.04 10 -23.96) 292
-30.40 [-35.14 10 -25.66) 285
-31,57 (-35.66 to -27.48) 287
-10.63 (-16.58 to -4.68) 2.80
?l”a‘f]‘;;;; te 11;‘:;’]’ ;:; Exclusive enteral i Cor 0Odds ratio Odds ratio
- .78 1o -13. & i
717192 5010 21.80) - _Study or Subgroup Events Total Events Total Weight M.H,Fixed, 95% Cl M.H, Fixed. 95% CI
44150 (45,52 10 -40.45) Ses Borrelli 2006 [41] 15 19 12 18 63%  1.88(0.43,8.20] =r—
-19.00 (-24.29 to -13.71) 283 Canani 2006 [42) 32 37 9 10 46%  0.71(0.07,6.89) —— —
-20.10 (-30.77 10 -27.43) 293 Gavin 2016 (53] 29 43 15 19 16.4%  0.55(0.15,1.98) ==
-25.10 (-29.64 to -20.56] 256 Goncalves 2014 [52) 1 1 19 19 Not estimable
JLE02073 10 136T) . Hojsak 2014 [48] 48 57 17 17 106% 015(001,264) — |
ot s g Ki 13 (55 1 2 8 20 11.5%  1.27(0.38,4.22 =
-35.12 (-36.48 t0 -33.76) 293 ierkus 20 l l % N l e )
30,79 (-34.20 to -27.38) 289 Levine 2014 [46) 31 40 77 108 226% 1.43(0.61,3.35) -
-20.50 (-23.76 10 -17.24) 290 Luo 2015 (50) 9 10 9 18  16% 9.00(0.94,86.52) e
-25.50 [-32.60 16 -18.40) 275 Papadopoulou 1995 [43] 25 30 18 28 75% 2.78(0.81,953)
24382570 t0 -23.06) 253 Ruuska 1994 [40) 9 10 8 9 20% 1.13(0.06,21.09
29012736 10 18.44) 288 Scarpato 2016 [54) 27 33 9 11 60% 1.00[0.17,587) | T
-18.23 (-20.80 to -15.66) 20 N o
" Sor Terrin 2002 [38] 9 10 5 10 1.2% 9.00(0.81,100.14)
22,50 2738 10 -17.63) 285 Wang 2014 [47) 20 25 19 23 96%  0.84[0.20,3.62) |
-28.50 (-31.22 to -25.78) 29
23,65 (-26.05 to -21.25) 292 Total (95% CI) 349 311 100.0%  1.35[0.90,2.01]
:; g: :i::‘; :“ :::i ; ;: Total events 276 225
470014887 to-44.03 - i = =11 (P=039) F= + : ' . ;
2440 (2633 10 -22.47) 203 Heterogeneity: Ch"‘_ 11.61, df=11 (P=0.39); F=5% 0.005 0.1 1 10 200
s (a5 2010 14.30) See Test for overall effect: Z=1.47 (P= 0.14)
-16.85 (-19.19 to -14.51) 292
-19.40 (-24.05 10 -14.75) 285
42001455410 48461 294 Yu etal. World J Peds 2019
-20.95 [-22.09 to -19.81) 294
-37.50 (-50.11 to -24.89) 241
-27.24 (-31.84 10 -22.64) 100.00
T
51.2

Sohouli et al. Aliment Phar Ther 2022

35 studies; ages 10-16
Largely polymeric feeds

349 EEN patients; 311 corticosteroid patients
Largely polymeric feeds
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EEN: paediatric data

I But can EEN achieve the endpoints we now target in Crohn’s disease?

Decreasein

Symptomatic calprotectin levels Endoscopic healing,

remission and to an acceptable normalised HRQolL
Symptomatic normalisation of range; normal and absence of
response CRP levels growth in children disability

Consider, but are

not formal targets:

= CD:Transmural
healing

= UC: Histological
healing

Active Therapy
risk

Targets not reached

[\ J \ J r}
v v

Short-term targets ‘ Intermediate targets - Long-term targets

Tumer et al, Gastroenterology 2021;160(5):1570
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|Reduction in CRP: I Reduction in FCP: I Effect on mucosal healing:

Author, Year WMD [95% Cl) % Weight

AFZAL, 2004 —— -3.60 (-5.17 to -2.21) 216

Gavin, 2005 < -8.27(-10.39 10 -6.16) 147

Johnson, 2006 ::— -1.30 (-2.2910-0.31) 285

S Day, 2006 = -1.88 (-2.73 to -1.04) 3.07

mm‘:nu,zms - " Mth o 1,151) 157 Author, Year WMD (95% C1) % Weight o Odds ratlo Odds ratio

BUCHANAN, 2009 - 164 (-1.74 0 -1.55) 186 PR — [, :‘;mu.:::nu:;iﬁealmn Events Tolal Events  Total Weight WH,Fixed, 95% CI M.H, Fixed, 95% CI
whitten, 2010 — 201 (-4.2110 0.19) 1.40) iy -
Aubio, 2011 - -4.23(5.13t0-333) 239 Werkstetter, 2013 - 575.25(-1134.32t0-16.18) 4.7 \Bv:,'::h?g;;sl‘l:lﬂ :g 122 g fg Egg: ;:g ﬂgé ;z;g: R
Wedrychowicz, 2011 i -1.57 (-2.1110-1.03) 349 Subtotal (95% CI) 44 41 483% 524[206,1337] e
Gerasimidis, 2011 =T 0.75(-1.93 10 0.43 257 Frivolt, 2014 L 21125(308.2410-11426) 883 Total events 33 15

Gerasimidis, 2011 <= 1,52 (-2.61 10 -0.44) 2n Heterogeneily: Chi*= 0.04, df= 1 (P = 0.84); F= 0%

Comeron, 2013 - -2.20(-2.86 10 -1.54) 234 Navas-Lopez, 2014 = 423.25(-443.6310-402.87) 9.7 Testior overall eflect Z = 3.47 (P = 0.0005)

500, 2013 — -2.98 (-4.74 10 -1.22) 182 ) ) -

Werksietter, 2013 2 pd 142 (-2.2010-0.64) 316 Lee, 2015 —— 68200 (955,31 10-398.69)  7.34 2.1.2 histological healing

Kierkus, 2013 - .0.21(0.56t00.13) a7 . 01a —— p Wang 2014 |47) 15 %5 [ 3 3M4%  425[1.25,14.50) -

: opova, 25(-1195.87 10 -74663) 790 Borrelll 2006 [41) 14 13 5 18 204%  5.60[1.36,23.06] ——
Frivolt, 2014 ¢ +5.02(-5.96 to -4.08) 293 Subtotal (95% CI) a1 41 517% 4.78[1.89, 12.08] e
Navas-Lopez, 2014 > -3.33(-3.70 to -2.96) 3.69 Rolandsdotter, 2019 —_—— -1661.50 (-1954.92 to -1368.08)  7.24 Total events 24 12
Grover, 2014 —— -3.94 (-4.8510-3.02) 297 Helerogeneily: Chi*= 0.08, éf=1 (P = 0.77); F= 0%

Lafferty, 2016 - -2.40(-2.77 10 -2.03) 368 Urlep, 2020 © -17420(-197.5110-150.89) 9,06 Testfor overall effect Z = 3.31 (P = 0.0008)
M. Schulman, 2017 i H— 0.85 (0,14 to 1.56) 327
Shaikhkhalil, 2017 —_— 257 (4.99t0 0.15) 123 sila, 2020 —_— -986.75 (-1332.91 1o -640.59) 6.71 Total (95% C1) 88 82 100.0%  5.00[2.59,9.67] -
Koziol-Kozakowska, 2017 —_— -2.37(-4.23 10 -0.51) 17 Tota! oveals a2 a
Kang, 2018 - 395 (49010 3.01) o Scarpato, 2020 - -307.00(-383.04 10 -230.86) e ?::?;gm.:m f:::; z_u‘, ;;Ps ST;:::')F:“ ] R t =
Ong, 2018 — -3.94(:557to-231) Loz Hart, 2020 — -2476.08(-2826.18 10 -2125.98)  6.67 ‘Test for subgroup differences: Chi*= 0.02. df= 1 (P= 0.89). F= 0%
Capava, 2018 -+ 171 (191 10 -1.52) 382
Rolandsdotter, 2019 —— -1.63 (-2.37 to -0.88) 322 Moriczi, 2020 - -685.75 (-713.00 to -658.50) 9.06
Levine, 2019 - 2.33(-2.66t0-1.99) ERZS
Hojsak, 2019 - -3.63(-3.84 to -3.42) 381 Tang, 2021 o -1546.00 (-1660.45 to -1431.55)  8.74
Pigneur, 2019 — -3.34(-4.9110-1.77) 204
gin, 2019 e 5,30 (-804 10 -216] ag Overall(1-squared = 99.2%, p = 0.000) 84283 (-1018t0667.42)  100.00
:’(’l’r:;f:zfum ] . g;; E:’iz :: g:i: :,:; MOTE: Weights are fram random effects analysis
Hart, 2020 -~ -1.95 (-2.36 10 -1.54) 364 T '
i, * -212(-2.2110-2.03) 3.86 -2826 0 2826
Baneh, 2020 - -2.28(-2.61t0-1.94) N7
Overall (I-squared = 96.4%, p = 0.000) < -2.36(-2.68to -2.03) 100.00
NOTE: Weights are from random effects analysis H
H T
0 10.4

35 studies 13 studies 2 studies
Sohouli et al., APT 2022; 56(3):384-395 Sohouli et al., APT 2022; 56(3):384-395 Yu etal., World J Paed 2019;15:26-36
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EEN: adult data

Narrative review of 7 studies Cochrane review 2018:

Analysis 2.2. Comparison 2 Enteral nutrition versus corticosteroids, Outcome 2

EEN as effective as corticosteroids when tolerated: Remission rate — Per-protocol

Enteral Steroids Risk Ratio : Risk Ratio
. ' Study or subgroup :::::\I] o M-H, Random, 95% CI Weight M-H;;;r:nm,
Remission rate* 2.2.1 Pediatiic studies
Borrelli 2006 15/17 12/18 | 15.16% 1.32 (0.91-1.92)
_ (0) _ (0) H Terrin 2002 9/10 5/10 — 7.58% 1.8 (0.94-3.46)
23 10 O /0 E E N g rou p VS 30 10 O /0 Ste rOId g ro u p Subtotal (95% CI) 27 28 e 22.74% 1.43(1.03-1.97)

Total events: 24 (Enteral Nutrition), 17 (Steroids)
Heterogeneity: Tau?=0, Chi2=0.67, df=1{P=0.41);1>=0%

Wall et al, World J Gastro 2013;19:7652-60 Testfor overall effect: 222, 16(P=0.09)

2.2.2 Adult studies

Gassull 2002 16/34 1519 —+ 13.16% 0.6 (0.39-0.91)
Gonzalez-Huix 1993 12/15 15/17 o 17.78% 0.91 (0.67-1.23)
Lindor 1992 25 5010 ——— 2.6% 0.8 (0.23-2.76)
Lochs 1991 29/48 a1/52 -+ 19.51% 0,77 (0.59-1)
Malchow 1990 21/31 32/44 - 17.95% 0.93 (0.69-1.26)
Saverymuttu 1985 7/16 B/16  —+— 6.26% 0.88 (0.42-1.84)

| Subtotal (95% Cl) 149 158 ] 77.26% 0.82(0.7-0.95) ‘

Total events: 87 (Enteral Nutrition), 116 (Steroids)
Heterogeneity: Tau=0, Chi>=3.58, df=5(P=0.61);1*=0%
Test for overall effect: Z=2.6(P=0,01)

Total (95% C1) 176 186 L 100% 0.93 (0.75-1.14)
Total events: 111 {Enteral Nutrition), 133 (Steroids)
Heterogeneity: Tau?=0.04, Chi’=13.62, df=7(P=0.06);1>=48.6%
Test for overall effect: Z=0.72(P=0.47)

Test for subgroup differences: Chi’=9.4, df=1{P=0), °’=89.36%

T T T T
0.01 0.1 1 10 100
Favours steroids Favours EN

*Of those patients who completed the course of EEN therapy. Narula et al., Cochrane Reviews, 2018
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EEN: adult data

Prospective trial of 38 adults with active Crohn’s disease:
2 weeks EEN (32/38 patients completed)

Followed by 6 weeks EEN or PEN with usual diet

20+
5,000+
p = 0.003 2007 p=0.005
1 1 —~
154 150- 4 000
| 2
1003 £3,000
10+ 80T I3
— E =
m
T o 60- % 2,000+
5 & 30+ 3
= 1,000+
20_ &)
® 0
0 0 T T -
o 2 "
Weeks of treatment Weeks of treatment Weeks of treatment
EENNn=32 EENNn =32 EENNn=32

Wall et al., Inflamm Intest Dis 2018;2:219-227
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EEN: adult data

| EEN can be very useful in the acute setting:
| First presentation, no histological diagnosis

Known Crohn’s disease, A&E admission with worsening symptoms,
infection not yet excluded

Known Crohn’s disease, A&E admission with obstruction due to stricture
with active inflammation
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EN in practice

EEN: Pre-surgical optimisation

| Aims of EEN in the pre-surgical setting:

Treat active inflammation, ‘downstage disease’, reduce steroid exposure,
reduce post-operative risk

Improve nutritional status, enhance post-operative recovery, reduce
post-operative risk
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EEN: Pre-surgical optimisation

| Does EEN modify risk factors for post-operative complications?

Active inflammation

M Steroid dependency

M Sepsis
m Undernutrition
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EN in practice

EEN: Pre-surgical optimisation

I Does EEN modify risk factors for post-operative complications?

M Steroid dependency

I Prospective, non-randomised trial of 56 patients undergoing elective ileocolonic resection

Median 3.5 weeks EEN feasible in 34/35 ‘high risk’ patients
(obstructive symptoms, steroid treatment, weight loss >10%, penetrating disease)

I Discontinuation of steroids pre-operatively was achieved in 10/16 patients (62.5%)

Beaupel etal., Scand. J. Gastro 2016;52:5.
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EN in practice

EEN: Pre-surgical optimisation

I Does EEN modify risk factors for post-operative complications?

v Sepsis

Chinese prospective, observational study of 44 patients with CD complications
(abscess, fistula, stricture)

12 Weeks EEN tolerated in 41/44 patients
25 patients with an intra-abdominal abscess
Antibiotics +/- drainage as required (rates not reported)

Resolution in 19/25 (76%) patients
75% improvement in 4/25 (16%) patients

Yang et al., Scand. J. Gastro 2017;52:995.
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EEN: Pre-surgical optimisation

I Does EEN modify risk factors for post-operative complications?

’? Undernutrition

I Recent systematic review of the effects of EEN in the pre-operative phase in Crohn’s disease

5 cohort studies; 2 case-control studies
EEN for 2-4 weeks (one study at 12 weeks)

1 study: significant increase in BMI (p <0.01)
3 studies: non-significant increase in BMI
(BMI not reported in 12-week study)

| Longer EEN duration for correction of undernutrition?

Markers of body composition...? _ _
Gordon-Dixon et al., Clin. Nutr. ESPEN 2021;46:99-105
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EEN: Pre-surgical optimisation

I Effects of EEN on post-operative outcomes

I 38 patients undergoing elective surgery for CD with 76 matched controls

. 304 Complication

(=] . .
= B Anastomotic leak, abscess/collections
£5 M High stoma output
L= m PR bleed
8 %_ 207 Wound dehiscence/re-suturing
St
Lo
g <
o
g3

(@]

0 T

I
No EEN EEN

Heerasingh et al., Aliment Pharm Thera 2017;45:660
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EEN: Pre-surgical optimisation

I Effects of EEN on post-operative outcomes

I Retrospective study of 125 EEN v 96 ‘non-optimised’ patients undergoing surgery for CD

Primary outcome: Post-operative complications within 30-days

<0.001 <0.001 <0.001 <0.001
T 1 I 1 T 1 T 1
60—
= 542
B
c
[}
‘rg 40 375
= 323 344
o
g 240
o
‘s 20 18.1
] 118 13.2
&
0 n|49 52 37 36 24 31 27 33
T T T T
Overall Surgical Non-surgical Infective

Complication
[ Optimised: Intention-to-treat (n=204) [ Non-optimised (n=96)
Meade et al., Aliment Pharm Thera 2022;56:646
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EEN: Pre-surgical optimisation

I Effects of EEN on post-operative outcomes

I Our data from a single centre, retrospective cohort study
I Patients with CD undergoing surgery for stricturing, penetrating or medically-refractory disease

I 22 EEN v 120 non-EEN; matched for BMI, phenotype, smoking status and elective/emergent surgery

Goh etal., Gut 2023;72:A145
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EEN: Pre-surgical optimisation

? 100
g 80
S 60
@ 40 36.7
18.3
8 20 . 136 - g3 o9
3 o ] ]
Intestinal failure requiring Post-op complications Mean LOS
parenteral nutrition (%) (Clavien Dindo score of 22) (%) (days)

EEN ®mNon-EEN

EEN v non-EEN:
Unplanned admissions at 3 months: OR = 0.44, p=0.3
Disease recurrence at 6 months: OR=0.45, p=0.3

Goh etal., Gut 2023;72:A145



EN in practice

EEN: Pre-surgical optimisation

I A randomised controlled trial is required....
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Special situations: short bowel syndrome

Medical management

« Infection (e.g. Clostridium difficile) * Restrict hypotonic fluids to <1,000ml/day
+ Obstruction o
- Recurrent disease (e.g. Crohn’s disease) * Hypertonic fluids (1,000 mi/day)
« Medications « St Mark’s solution
* Double-strength Dioralyte™ [Sanofi]
= z_sg(o;f,:pi_sm, = « Acid suppression
20 (e eve ot soconile)  bobones ook o) 5o vl i poort) « Omeprazole 40mg twice a day

of glucose L

!

* Motility reduction

o | e * Loperamide up to 32mg four times a
" to make the mix da
more palatable y

* Codeine 60mg four times a day

St. Mark’s . . . )
* High calorie, low residue diet
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Special situations: short bowel syndrome

| Enteral feeding

* Important for gut barrier integrity, immune function and hepato-protection, even
if supplemental

* Advice for food intake = little and often, higher fat intake, calorie dense foods
» Advice for enteral feeds = avoid elemental preparations (can drive output)

« Careful monitoring to assess effect of feeds on gastrointestinal losses is
important
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Special situations: ECFs

I Similar principles apply...
I Consider distal limb feeding / enteroclysis
I Chyme re-infusion

I The Insides System:

The Insides

System’
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Special situations: DGBI

I Disorders of gut-brain interaction

I Challenging group; complex; increasing in number

I Unclear long term benefit of nutritional support

SRR N e High rate of EN-related complications:
Avoiding the use of long-term parenteral support in patients 87% (76/86) of patients with hEDS and

without intestinal failure: A position paper from the European
Society of Clinical Nutrition & Metabolism, the European
Society of Neurogastroenterology and Motility and the Rome
Foundation for Disorders of Gut-Brain Interaction

enteral feeding tubes reported complications

Topan etal.,Gut 2022;71:A32
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Delivery
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Routes of delivery: tips

I ONS I NG feeding
You can prescribe (cf enteral feeds) Misplaced tubes remain a Never Event
Start with polymeric feeds Most are caused by mis-reading and mis-documentation of
CXRs

Use your dietitian...
4 statements required:
Do not forget about refeeding syndrome

1. Does the tube path follow the oesophagus/avoid the
contours of the bronchi?
2. Does the tube clearly bisect the carina or the bronchi?

3. Does it cross the diaphragm in the midline?

4. s the tip clearly visible below the left hemi-diaphragm?
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Routes of delivery: tips

I PEG / RIG feeding I NJ feeding I PEGJ feeding
High morbidity: patient-related factors Hard indications: GOO Two meta-analyses:
Patient selection, selection, selection Other indications: 1 risk of aspiration
Idiopathic gastroparesis
Beware disc slippage within the first - slow gastric feeding No difference in:
24 hours Is worth attempting

ITU admission
Single-handed scope withdrawal Mortality
to allow 1-to-1 exchange
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Simple troubleshooting

I Availability | Palatability | Tolerability
Use whatever you have! Use cold ONS Diarrhoea:
Consider fibre content
Minimise flavour fatigue by using (all ONS are gluten-free)
a variety
Satiety:
Ask patients to use a straw to Prescribe ONS in between
bypass the tongue meal times

Consider overnight feeds

Use your dietitian!



Enteral nutrition in practice
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EEN: MDT working

Dietetic support to support patients with EEN is vital:

Monitoring of adherence I
Nutritional assessment I
Managing feed intolerances |
Identification of avoidant/restrictive food intake disorders |

Discussion of post-EEN strategies |
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Tips for EEN

Use a polymeric feed
Do allow water

Headaches due to lack of caffeine is common — do consider adding black coffee / tea to improve
adherence

Set clear aims and duration of therapy where possible:

Induction of remission: 6-8 weeks

Pre-operative EEN: minimum of 4 weeks

Bridge to medical therapy: 8-12 weeks

Management of intra-abdominal sepsis: 6-12 weeks alongside antibiotics / drainage

Start at target rate from day 1 (no need for gradual uptitration unless using an elemental feed)

Consider early cessation if no response after 2—4 weeks if using to induce remission

Transitioning to a normal diet can be done quickly: over 4 days with a full meal added per day

I Consider early re-introduction of EEN in the event of a further flare upon food re-introduction
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EEN care pathway

Discussion with patient and MDT Sz
Pt referred for EEN therapy + re:garding risls/bp:neﬁts + Decision to commence EEN

EEN prescription of . :mGs to downstage
exclusive polymeric enteral ’ isease pre operatively Access enteral formula.

requirements preferably 6.8 weeks'to indice volume of EEN on day 1
taken orally remission/reduce active CD

r— - Cease EEN and consider
Baseline data collection m" Phone Phone or face mm( , o other Txop
Nut A, Clin A Objective —J Nut ax, Clin ax, =P fofacereview - gy it sdequare
3 P ut Ax, Clin Ax, compliance? Continue EEN for 4-8 weeks
P compliance x Yes —’ with regular momtonng
tailored to the patient's needs
If poor compli ider ch

If unintentional weight change occurs
recalculate E/P requirements and adjust +

enteral formula eo cater for taste . Consider commencing
EEN prescription

preferences or use of NGT for maintenance agent
EEN administration

Sut Ax, a':,.:ri:: c(om |;::c:r e o Ifnotalready done so commence __n Introduced normal diet, 1 meal/day
gyt s ..’I)' o5 RPFC = T maintenance agent - over 5 days, whilst weaning EEN

Legend: Nut Ax: Nutritional assessment, Clin Ax: Clinical A E/P: energy/protein, CRP: C-reactive protein, FC: faecel calprotectin

Figure 1 Optimal care pathway for using exclusive enteral nutrition in adults with active CD. CD, Crohn's disease; Clin Ax, clinical assessment;
CRP, C-reactive protein; E/P, energy/protein; EEN, exclusive enteral nutrition; FC, fecal calprotectin; MDT, multidisciplinary team; NGT, nasogastric
tube; Nut Ax, nutritional assessment.

Day et al., J Gastro Hep 2020;4:260
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MDT working...
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MDT working...

AT
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Summary

‘ Enteral nutrition is an effective, cheap and safe intervention to treat
undernutrition and improve clinical outcomes in a range of conditions

Exclusive enteral nutrition is effective in induction of remission
and pre-surgical optimisation in IBD

Careful patient selection and setting goals of therapy are important
considerations before starting enteral nutrition

I Multidisciplinary working is vital in achieving optimal outcomes



Thank you
Questions?

BAPEN

Shameer Mehta b @
shameer.Mehta@nhs.net Sg
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