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Ernährungstherapie bei kindlichem M. Crohn 
Exclusive enteral Nutrition (EEN) 

 

• Ausschließliche Verabreichung einer polymere Formelnahrung 

• Dauer (6-) 8 Wochen 

• Kein Unterschied ob Trinken oder nasogastrale Sondierung 

• AS-basierte Nahrung nur bei Kuhmilcheiweißunverträglichkeit 

• Hochkalorische Ernährung, bis zu 120% des altersentsprechenden Tagesbedarfs 

• Schrittweises Wiedereinführen einer Wunschdiät nach EEN 

Rubio APT 2012; Ruemmele JCC 2014; 

Svolos BMCGastro 2017 



Exclusive enteral Nutrition (EEN) 

 

 
• EEN induzierte Remission in bis zu 85% bei neudiagnostiziertem M. Crohn (CD) 

• Keine positiven Effekte bei Colitis ulzerosa 

• Remissionsrate vergleichbar mit Steroidtherapie, aber EEN induziert die mukosale Heilung 

• Keine Nebenwirkungen 

aber 

• psychische Belastung durch EEN 

Zachos CochraneDataBase 2007; Dziechciarz APT 2007 

Die mukosale Heilung ist der Goldstandard der Therapie.  

Persistierende mukosale Entzündung korreliert mit der Frequenz erneuter 

Krankheitsschübe! 



Exclusive enteral Nutrition (EEN) bei CED 
Klinische Erfahrungen 

 

Voitk Arch Surg 1973 

Thirteen patients with inflammatory bowel disease were treated 17 times for an average of 22 days with 
elemental diet. The diet was well tolerated in all but one patient. All but one demonstrated weight gain 
and positive nitrogen balance, without apparent irritation of the inflamed gut. Nine patients were 
considered to have indications for surgery and seven underwent operation, approaching it in an improved 
nutritional state and withstanding it well. Elemental diet is able to provide nutrition while allowing bowel 
rest, without the risks of intravenous hyperalimentation. Occasionally indications for surgery resolve 
during the period of nutritional improvement. Whether this represents a primary therapeutic effect of 
elemental diet or the natural course of the disease remains to be examined by controlled studies. 

• Erste Berichte bei Erwachsenen 

• Voitk et al. 1973: „Experience with elemental diet in the treatment of inflammatory bowel disease. Is this 

primary therapy?“ 

 



Exclusive enteral Nutrition (EEN) bei M. Crohn 
Klinische Erfahrungen 

 
• Teahon Gut 1990: Retrospektive Studie 1977 – 1988, EEN bei M. Crohn über 2-12 Wochen oder Steroide 

• Remission in 96/113 (85%), regardless of age, sex, site or severity of disease, or associated complications of fistula, or 

perianal disease 

• 22% relapse within one year, after then 8-10% per year relapse 



Exclusive enteral Nutrition (EEN) bei kompliziertem M. Crohn 
Klinische Erfahrungen 

 
• Yang Scand J Gastro 2017: Prospektive Studie, EEN bei kompliziertem M. Crohn über 12 Wochen 

• 44 patients with CD, age 18-60 yrs, treatment naive 

• 10 stenosis, 33 fistula/abscesses 

• No anti-inflammatory therapy, antibiotics and surgical drainage if indicated 

• 80,5% clinical remission, 9,6% partial clinical remission, 9,6% no response 



Exclusive enteral Nutrition (EEN) bei M. Crohn 
Warum so relevant bei Kindern und Jugendlichen? 
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Exclusive enteral Nutrition (EEN) bei M. Crohn 
Einfluss auf die Knochengesundheit 

 
• 10 Kinder mit CD 

• EEN über 8 Wochen 

• Messung der Knochendichte vor EEN, nach 12 und 52 Wochen 

Werkstetter AnnNutrMetabol 2013 
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of new Haversian canals. Reduced muscle CSA and grip 
strength clearly improved during initial nutritional thera-
py but not afterwards. In parallel, C1CP and bsaP as bio-
markers of bone formation increased significantly; DPD 
as a parameter of bone resorption also increased, probably 
due to overall improved bone remodeling, which requires 
not only bone formation, but also resorption during 
growth and skeletal development  [24] . Similar effects of 
EEN on normalization of bone biomarkers had already 
been reported in Australian pediatric CD patients  [11] .

  Several potential mechanisms of EEN on bone metab-
olism had been postulated. A rapid decrease of proin-
flammatory markers and cytokines, such as CRP, ESR, 
and IL-6, within the first week of EEN had been shown 
earlier in pediatric CD patients  [25] . Decrease of inflam-
mation most likely led to normalization of bone modeling 

in our patients, resulting in increased bone formation in 
the trabecular bone and normalization of low level of 
bone remodeling in the cortical bone. Two studies in 
adult and pediatric CD patients had shown similar short-
term effects on bone biomarkers after induction of remis-
sion with infliximab  [24, 26] . However, both studies did 
not apply pQCT to investigate the changes in the different 
bone compartments and the muscle mass.

  Correction of malnutrition is another potential factor 
for improving bone health by EEN. CD patients frequent-
ly present with protein-energy malnutrition at diagnosis 
and deficiency of micronutrients  [27] . EEN may have di-
rect effects on bone metabolism by providing important 
micronutrients such as calcium, which is the main bone 
mineral, and vitamin D, which regulates serum calcium 
levels; vitamin K is important for carboxylation of osteo-
calcin, the major noncollagenous protein in bones  [28] . 
However, in our cohort, no association between changes 
in vitamin D and K levels and bone parameters were ob-
served. More likely, EEN influences bone accrual indi-
rectly by correction of protein-energy malnutrition. We 
consider that the high increase in IGF-1 and C1CP during 
EEN reflects improved nutritional status, and both pa-
rameters are positively associated with bone modeling. 
Secondly, the gain in muscle mass is at least in part a con-
sequence of improved protein-energy supply. The con-
cept of a muscle-bone unit suggests that muscle strength 
strongly modulates bone strength  [29] . This strong asso-
ciation was confirmed in our prospective long-term study 
and applies to pediatric inflammatory bowel disease pa-
tients both with CD and ulcerative colitis  [9] . In addition, 
improvements in muscle mass and increased general 
well-being may have increased the physical activity of our 
patients after starting on EEN and this may also have con-
tributed to the changes in bone density and structure.

Table 4.  Z-scores for height, BMI, trabecular and cortical density, total and muscle CSAheight, and grip strength at baseline compared to 
reference population and differences between measurements

Baseline z-scores compared to reference z-score differences baseline to week 12  z-score differences week 12–52

median (range) p value median (range) p value medi an (range) p value

Height –1.07 (–2.25; 0.29) 0.027 –0.01 (–0.14; 0.47) 0.625 0.05 (–0.26; 1.07) 0.748

BMI –1.25 (–2.02; 0.18) 0.004 0.53 (–0.29; 0.92) 0.006 0.05 (–1.56; 1.35) 0.625

Trabecular density –0.78 (–1.96; 1.37) 0.193 0.30 (–0.03; 0.99) 0.006 0.35 (–1.81; 1.19) 0.432

Cortical density 0.91 (–0.42; 2.24) 0.065 –0.40 (–1.07; 0.49) 0.027 –0.08 (–0.92; 1.27) 0.625

Total CSAheight 0.13 (–0.90; 0.87) 0.910 0.23 (–0.19; 0.55) 0.014 0.32 (–0.23; 4.25) 0.037

Muscle CSAheight –2.53 (–3.49; –0.97) 0.002 0.99 (0.59; 1.75) 0.002 –0.11 (–0.67; 0.83) 0.375

Grip strength –1.73 (–2.84; 0.82) 0.020 0.74 (–0.99; 2.80) 0.065 0.36 (–1.55; 2.71) 0.492

1.5

Cortical density
Trabecular density
Muscle CSA

1.0

0.5

0

–0.5

–1.0

–1.5

–2.0

–2.5

–3.0
0 12

Time (weeks)

z-
sc

o
re

52

  Fig. 1.   Development of z-score medians for trabecular and cortical 
density, and muscle CSA height . 
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of new Haversian canals. Reduced muscle CSA and grip 
strength clearly improved during initial nutritional thera-
py but not afterwards. In parallel, C1CP and bsaP as bio-
markers of bone formation increased significantly; DPD 
as a parameter of bone resorption also increased, probably 
due to overall improved bone remodeling, which requires 
not only bone formation, but also resorption during 
growth and skeletal development  [24] . Similar effects of 
EEN on normalization of bone biomarkers had already 
been reported in Australian pediatric CD patients  [11] .

  Several potential mechanisms of EEN on bone metab-
olism had been postulated. A rapid decrease of proin-
flammatory markers and cytokines, such as CRP, ESR, 
and IL-6, within the first week of EEN had been shown 
earlier in pediatric CD patients  [25] . Decrease of inflam-
mation most likely led to normalization of bone modeling 

in our patients, resulting in increased bone formation in 
the trabecular bone and normalization of low level of 
bone remodeling in the cortical bone. Two studies in 
adult and pediatric CD patients had shown similar short-
term effects on bone biomarkers after induction of remis-
sion with infliximab  [24, 26] . However, both studies did 
not apply pQCT to investigate the changes in the different 
bone compartments and the muscle mass.

  Correction of malnutrition is another potential factor 
for improving bone health by EEN. CD patients frequent-
ly present with protein-energy malnutrition at diagnosis 
and deficiency of micronutrients  [27] . EEN may have di-
rect effects on bone metabolism by providing important 
micronutrients such as calcium, which is the main bone 
mineral, and vitamin D, which regulates serum calcium 
levels; vitamin K is important for carboxylation of osteo-
calcin, the major noncollagenous protein in bones  [28] . 
However, in our cohort, no association between changes 
in vitamin D and K levels and bone parameters were ob-
served. More likely, EEN influences bone accrual indi-
rectly by correction of protein-energy malnutrition. We 
consider that the high increase in IGF-1 and C1CP during 
EEN reflects improved nutritional status, and both pa-
rameters are positively associated with bone modeling. 
Secondly, the gain in muscle mass is at least in part a con-
sequence of improved protein-energy supply. The con-
cept of a muscle-bone unit suggests that muscle strength 
strongly modulates bone strength  [29] . This strong asso-
ciation was confirmed in our prospective long-term study 
and applies to pediatric inflammatory bowel disease pa-
tients both with CD and ulcerative colitis  [9] . In addition, 
improvements in muscle mass and increased general 
well-being may have increased the physical activity of our 
patients after starting on EEN and this may also have con-
tributed to the changes in bone density and structure.

Table 4.  Z-scores for height, BMI, trabecular and cortical density, total and muscle CSAheight, and grip strength at baseline compared to 
reference population and differences between measurements

Baseline z-scores compared to reference z-score differences baseline to week 12  z-score differences week 12–52

median (range) p value median (range) p value medi an (range) p value

Height –1.07 (–2.25; 0.29) 0.027 –0.01 (–0.14; 0.47) 0.625 0.05 (–0.26; 1.07) 0.748

BMI –1.25 (–2.02; 0.18) 0.004 0.53 (–0.29; 0.92) 0.006 0.05 (–1.56; 1.35) 0.625

Trabecular density –0.78 (–1.96; 1.37) 0.193 0.30 (–0.03; 0.99) 0.006 0.35 (–1.81; 1.19) 0.432

Cortical density 0.91 (–0.42; 2.24) 0.065 –0.40 (–1.07; 0.49) 0.027 –0.08 (–0.92; 1.27) 0.625

Total CSAheight 0.13 (–0.90; 0.87) 0.910 0.23 (–0.19; 0.55) 0.014 0.32 (–0.23; 4.25) 0.037
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  Fig. 1.   Development of z-score medians for trabecular and cortical 
density, and muscle CSA height . 
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8-wöchige EEN induzierte bereits nach 12 Wochen signifikante 

Besserung der Knochendichte 



Exclusive enteral Nutrition (EEN) 
Wirkmechanismus 

 

Breese E, 1995; Fell JM, 2000; Sanderson IR, 2004; Lionetti P, 2005; Leach ST, 

2008; Lucendo AJ, 2009; Goulet O, 2010; Leach T, 2012 

Chassaing Gastroenterol 2011 

• “Precise mechanism is poorly understood…” 

• Reduzierte Antigenexposition der Darmschleimhaut 

durch Nahrungsmittel 

• Veränderung der Darmflora/Mikrobiom 

• EEN moduliert die Immunantwort 

 unterdrückt die lokale Ausschüttung pro-

inflammatorischer Mediatoren in der Darmschleimhaut 

 systemische anti-inflammatorische Effekte 



Start of exclusive enteral nutrition (EEN)  End of EEN 

1 week 2 week 
Day visit 3 – 4  weeks  

after start of EEN 

Blood Blood 

Stool 

sample 
First days 

One 

week 

End of 

EEN 

4-6w after 

treatment 

Two 

weeks 

Mucosal 

biopies 
Mucosal biopsies 

Active IBD 

PCDAI PCDAI PCDAI 

Schwerd, Bufler JACI 2016 

Studiendesign 

 



Schwerd, Bufler JACI 2016 

Ergebnisse 

 



Peripheres Blut 

IL-10 induzierte 

Immunsuppression 

Schwerd, Bufler JACI 2016 

Ergebnisse 
I.+II. Systemische und mukosale Immunität 

 

Mukosa 



Schwerd, Bufler JACI 2016 

Ergebnisse 
III. Veränderungen des Mikrobioms 

 



Schwerd, Bufler JACI 2016 

Ergebnisse 
III. Veränderungen des Mikrobioms 

 



Schwerd, Bufler JACI 2016 

Ergebnisse 
III. Veränderungen des Mikrobioms 

 



Exclusive enteral Nutrition (EEN) bei M. Crohn 
Partielle EEN als Erhaltungstherapie? 

• Takadi APT 2006:  

• Partielle EEN verbessert den Ernährungszustand und die Remissionserhaltung 



Partial enteral Nutrition (PEN) bei M. Crohn 
Bei IFX/ADA Versagen? 

• Boneh JCC 2017:  

• Kinder und Erwachsene, 13,6 – 36 Jahre, Krankheitsdauer 2-18 Jahre, single center experience 

• Crohn‘s disease exclusion (CDED) plus PEN, in schwerem Fällen EEN über 2 Wochen, dann CDED plus PEN 

 



Zusammenfassung 
EEN bei M. Crohn 

 
• Sowohl bei Kindern als auch Erwachsenen mit M. Crohn wirksam 

• Gute Datenlage 

• Remissionsinduktion in 80-85% 

• EEN induziert die mukosale Remission 

• Gewichtszunahme, Verbesserung der Knochendichte 

• Positive Effekte auch bei kompliziertem M. Crohn, vor allem als präoperative Therapie 

• Partielle EEN zur Remissionserhaltung 
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