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Crohn'sCrohn's disease in children disease in children 

�� 1515--40% of children with 40% of children with Crohn'sCrohn'sdisease have growth disease have growth 
retardation (Griffiths 1993a). retardation (Griffiths 1993a). 

�� Some treatment modalities including corticosteroids have been Some treatment modalities including corticosteroids have been 
implicated in growth failure but it is thought mainly to be implicated in growth failure but it is thought mainly to be 
secondary to uncontrolled disease activity (secondary to uncontrolled disease activity (MotilMotil 1993; 1993; 
MarkowitzMarkowitz 1993). 1993). 



META-ANALYSIS OF 
ENTERAL NUTRITION AS A 
PRIMARY TREATMENT OF 
ACTIVE CROHN’S DISEASE



How effective is How effective is enteralenteral nutrition in inducing clinical nutrition in inducing clinical 
remission in active remission in active Crohn'sCrohn's disease? A metadisease? A meta--analysis analysis 
of the randomized clinical trials.of the randomized clinical trials. FernandezFernandez--BanaresBanareset al. et al. 
JPEN 1995:19:356JPEN 1995:19:356

�� Randomized trials either comparing Randomized trials either comparing enteralenteralnutrition with nutrition with 
steroids or comparing elemental (amino acidsteroids or comparing elemental (amino acid--based) with based) with 
nonelementalnonelementaldiets were selected using MEDLINE (1984 to diets were selected using MEDLINE (1984 to 
1994), reference lists from published articles, reviews, and 1994), reference lists from published articles, reviews, and 
abstracts from major gastrointestinal meetings. abstracts from major gastrointestinal meetings. 

�� Sixteen studies Sixteen studies 
�� RESULTS: The pooled odds ratio (OR) for all type of RESULTS: The pooled odds ratio (OR) for all type of enteralenteral

diets compared with steroid therapy was 0.35 (95% CI, 0.23 to diets compared with steroid therapy was 0.35 (95% CI, 0.23 to 
0.53). This result was similar for the best studies (by quality 0.53). This result was similar for the best studies (by quality 
score) combined, for trials using tube feeding combined, and score) combined, for trials using tube feeding combined, and 
when noncompliant patients were withdrawn. when noncompliant patients were withdrawn. 



How effective is How effective is enteralenteral nutrition in inducing clinical nutrition in inducing clinical 
remission in active remission in active Crohn'sCrohn's disease? A metadisease? A meta--analysis analysis 
of the randomized clinical trials.of the randomized clinical trials. FernandezFernandez--BanaresBanareset al. et al. 
JPEN 1995:19:356JPEN 1995:19:356

�� Further subgroup analyses conducted on the basis of the type Further subgroup analyses conducted on the basis of the type 
of diet administered. of diet administered. 

�� PeptidePeptide--based diets were significantly inferior to steroids based diets were significantly inferior to steroids 
(pooled OR, 0.32; CI, 0.20 to 0.52). There was a trend to lower (pooled OR, 0.32; CI, 0.20 to 0.52). There was a trend to lower 
remission rate after elemental diets than after steroids (pooledremission rate after elemental diets than after steroids (pooled
OR, 0.44; CI 0.17 to 1.12). OR, 0.44; CI 0.17 to 1.12). 

�� On the other hand, pooled OR for whole proteinOn the other hand, pooled OR for whole protein--based diets based diets 
compared with elemental diets was 1.28 (CI, 0.40 to 4.02).compared with elemental diets was 1.28 (CI, 0.40 to 4.02).

�� CONCLUSIONS:  Steroids are better than CONCLUSIONS:  Steroids are better than enteralenteralnutrition to nutrition to 
induce remission in active induce remission in active Crohn'sCrohn'sdisease. These results are disease. These results are 
more evident when peptidemore evident when peptide--based diets are administered, but based diets are administered, but 
they are not conclusive when either elemental or whole they are not conclusive when either elemental or whole 
proteinprotein--based diets are used. based diets are used. 



Childhood Childhood Crohn'sCrohn'sdisease and the efficacy of disease and the efficacy of enteralenteral
dietsdiets. . Nutrition 1998 Beattie RM et al.Nutrition 1998 Beattie RM et al.

�� EnteralEnteraldiets may inhibit intestinal immune responses by diets may inhibit intestinal immune responses by 
reducing the number of cytokinereducing the number of cytokine--producing cells. producing cells. 

�� EnteralEnteralnutrition may also boost immunosuppressive pathways, nutrition may also boost immunosuppressive pathways, 
which then endogenously suppress ongoing inflammation.which then endogenously suppress ongoing inflammation.

�� EnteralEnteraldiets may promote epithelial healing and diets may promote epithelial healing and 
reepithelializationreepithelializationof of Crohn'sCrohn'sulcers and may also reduce the ulcers and may also reduce the 
bacterial load in the small bowel.bacterial load in the small bowel.



Childhood Childhood Crohn'sCrohn'sdisease and the efficacy of disease and the efficacy of enteralenteral
dietsdiets. . Nutrition 1998 Beattie RM et al.Nutrition 1998 Beattie RM et al.

�� Controlled trials comparing Controlled trials comparing enteralenteralnutrition with corticosteroid nutrition with corticosteroid 
therapy have given mixed results but suggest, at least in therapy have given mixed results but suggest, at least in 
children, that they are as effective as corticosteroids in children, that they are as effective as corticosteroids in 
inducing remission.inducing remission.

�� Elemental diets do not seem to be superior to polymeric whole Elemental diets do not seem to be superior to polymeric whole 
proteinprotein--based diets, although further work is necessary. based diets, although further work is necessary. 

�� The effect of The effect of enteralenteraldiets does not seem to be related to the diets does not seem to be related to the 
site of intestinal inflammation.site of intestinal inflammation.

�� EnteralEnteralnutrition is particularly appropriate in children and nutrition is particularly appropriate in children and 
adolescents with adolescents with Crohn'sCrohn'sdisease, improving nutrition and disease, improving nutrition and 
promoting growth and pubertal development, and avoiding the promoting growth and pubertal development, and avoiding the 
systemic toxicity of corticosteroid therapy. systemic toxicity of corticosteroid therapy. 

�� Most centers will use it as a first line of treatment.Most centers will use it as a first line of treatment.
�� Supplementary Supplementary enteralenteralnutrition after primary therapy and nutrition after primary therapy and 

remission induction may be associated with the prolongation of remission induction may be associated with the prolongation of 
remission and promotion of linear growth. remission and promotion of linear growth. 



EnteralEnteral Nutrition and Corticosteroids in the Treatment of Nutrition and Corticosteroids in the Treatment of 
Acute Acute Crohn'sCrohn's Disease in ChildrenDisease in Children.. HeuschkelHeuschkelR B et al. R B et al. 
JPGN. 31:8JPGN. 31:8--15, 200015, 2000..
�� OBJECTIVES: Evaluate the efficacy of exclusive OBJECTIVES: Evaluate the efficacy of exclusive enteralenteral

nutrition as primary therapy to induce remission in CDnutrition as primary therapy to induce remission in CD
�� RESULTS: RESULTS: 

�� Five randomized clinical trials n = 147, Five randomized clinical trials n = 147, enteralenteral
nutrition as effective as corticosteroids at inducing a nutrition as effective as corticosteroids at inducing a 
remission (RR = 0.95 [95% CI  0.67, 1.34]). remission (RR = 0.95 [95% CI  0.67, 1.34]). 

�� Addition of 2 nonrandomized trials = same results. Addition of 2 nonrandomized trials = same results. 
�� A minimum of 10 further studies, equal in size and A minimum of 10 further studies, equal in size and 

outcome to the largest reported pediatric trial would outcome to the largest reported pediatric trial would 
be required to demonstrate a significant benefit of be required to demonstrate a significant benefit of 
steroid therapy over steroid therapy over enteralenteralnutrition. nutrition. 

�� CONCLUSIONS: There is no difference in efficacy CONCLUSIONS: There is no difference in efficacy 
between between enteralenteralnutrition and corticosteroid therapynutrition and corticosteroid therapy



Enteral Nutrition Therapy for Inducing Remission in 
Crohn’s Disease.   .   ZachosZachosM et al. M et al. Cochrane Database 
Syst Rev. 2001;(3):CD000542

�� OBJECTIVES:OBJECTIVES:
�� 1) Evaluate the efficacy of exclusive 1) Evaluate the efficacy of exclusive enteralenteralnutrition nutrition 

as primary therapy to induce remission in CD and as primary therapy to induce remission in CD and 
�� 2)  examine the importance of formula composition on 2)  examine the importance of formula composition on 

efficacy.efficacy.



Enteral Nutrition Therapy for Inducing… SEARCH STRATEGYSEARCH STRATEGY

Cochrane Database Syst Rev. 2001;(3):CD000542

�� Studies selected using a computerStudies selected using a computer--assisted search of onassisted search of on--
line bibliographic databases MEDLINE (1966line bibliographic databases MEDLINE (1966--2000) and 2000) and 
EMBASE (1984EMBASE (1984--2000), &  Science Citation Index on 2000), &  Science Citation Index on 
Web of Science.Web of Science.

�� Additional citations sought by manual search of references Additional citations sought by manual search of references 
of articles retrieved from computerized search, abstracts of articles retrieved from computerized search, abstracts 
submitted to major GI meetings &  published in Gut, submitted to major GI meetings &  published in Gut, 
Gastroenterology, JPGN & JPEN & from the reviewers' Gastroenterology, JPGN & JPEN & from the reviewers' 
personal files or contact with leaders in the fieldpersonal files or contact with leaders in the field

�� Studies separated into 2 groups:Studies separated into 2 groups:
�� one form of one form of enteralenteralnutrition compared with another nutrition compared with another 

form of form of enteralenteralnutrition and nutrition and 
�� one form of one form of enteralenteralnutrition compared with nutrition compared with 

corticosteroids.corticosteroids.



Enteral Nutrition Therapy for Inducing…RESULTS part A

�� Of the 11 trials (1 abstract) comparing different Of the 11 trials (1 abstract) comparing different 
formulations of formulations of enteralenteralnutrition 10 compared one or more nutrition 10 compared one or more 
elemental formulas to a nonelemental formulas to a non--elemental dietelemental diet

�� The eleventh study compared 2 nonThe eleventh study compared 2 non--elemental diets elemental diets 
differing only by glutamine enrichment in one group. This differing only by glutamine enrichment in one group. This 
study was not included in the primary analysis study was not included in the primary analysis 

�� MetaMeta--analysis of 9 studies with n = 170 elemental diet and analysis of 9 studies with n = 170 elemental diet and 
n = 128 treated with a nonn = 128 treated with a non--elemental dietelemental diet

�� No significant difference among diets No significant difference among diets [OR 1.15 [OR 1.15 
(95% CI: 0.64, 2.08)]. (95% CI: 0.64, 2.08)]. 



Enteral Nutrition Therapy for Inducing…RESULTS part B

�� Six trials (2 abstracts) comparing Six trials (2 abstracts) comparing enteralenteralnutrition to nutrition to 
steroid therapy met the inclusion criteria for review. steroid therapy met the inclusion criteria for review. 

�� MetaMeta--analysis of 4 trials that included n = 130 treated with analysis of 4 trials that included n = 130 treated with 
enteralenteralnutrition and n = 123 treated with steroids yielded nutrition and n = 123 treated with steroids yielded 
a pooled OR of 0.30 favoring steroid therapy (95% CI: a pooled OR of 0.30 favoring steroid therapy (95% CI: 
0.17, 0.52). 0.17, 0.52). 

�� The risk difference calculated from this metaThe risk difference calculated from this meta--analysis was analysis was 
0.26, and the NNT (number of patients needed to treat 0.26, and the NNT (number of patients needed to treat 
with steroids rather than with steroids rather than enteralenteralnutrition to achieve one nutrition to achieve one 
remission) was fourremission) was four..



Enteral Nutrition Therapy for Inducing Remission in 
Crohn’s Disease.   .   ZachosZachosM et al. M et al. Cochrane Database 
Syst Rev. 2001;(3):CD000542

�� REVIEWER'S CONCLUSIONS: Corticosteroid therapy is REVIEWER'S CONCLUSIONS: Corticosteroid therapy is 
more effective than more effective than enteralenteralnutrition for inducing remission of nutrition for inducing remission of 
active active Crohn'sCrohn'sdisease as was found in past metadisease as was found in past meta--analyses. analyses. 
There is no significant difference in the efficacy of elemental There is no significant difference in the efficacy of elemental 
and nonand non--elemental diets for induction of remission of elemental diets for induction of remission of Crohn'sCrohn's
diseasedisease



�� Enteral feeding reduces inflammation & improves clinical well Enteral feeding reduces inflammation & improves clinical well 
being & nutritional status in children with active small bowel being & nutritional status in children with active small bowel 
CD. This treatment leads to increase in serum IGFCD. This treatment leads to increase in serum IGF--1 and 1 and 
IGFBPIGFBP--3. Are changes in growth factors a consequence of 3. Are changes in growth factors a consequence of 
suppression of inflammation or improved nutrition? suppression of inflammation or improved nutrition? 

�� 12 children: active small bowel CD: 6 wk enteral feeds. 12 children: active small bowel CD: 6 wk enteral feeds. 
Studied @ several times for 4 mo.Studied @ several times for 4 mo.

�� Improvements by day 7 in clinical status (PCDAI), Improvements by day 7 in clinical status (PCDAI), 
inflammation (ESR) & IGFinflammation (ESR) & IGF--1. 1. 

�� CRP & wt significantly changed by d 14. Fat stores did not CRP & wt significantly changed by d 14. Fat stores did not 
increase until later (arm increase until later (arm circumfcircumf -- day 21, day 21, triciptricip skinfoldskinfold
thickness & thickness & leptinleptin -- 2 & 4 mo, respectively). 2 & 4 mo, respectively). 

�� Inflammation decreases before growth occursInflammation decreases before growth occurs

AntiAnti--inflammatory And Proinflammatory And Pro--growth Effects Precede growth Effects Precede 
Nutritional Changes During Enteral Feeding In Active Nutritional Changes During Enteral Feeding In Active 
CD.CD. K. Bannerjee I. Sanderson et al. JPGN 2004;38:270 K. Bannerjee I. Sanderson et al. JPGN 2004;38:270 



Diet and IBDDiet and IBD
�� Dietary PUFA (Dietary PUFA (�� --6 family: linoleic acid) incorporated into cell 6 family: linoleic acid) incorporated into cell 

membranes as Ara Ac (substrate for eicosanoid production, membranes as Ara Ac (substrate for eicosanoid production, 
released by activated immune cells via lipo & cyclooxygenase released by activated immune cells via lipo & cyclooxygenase 
(COX 1 & 2) pathways.(COX 1 & 2) pathways.

�� Diets low in Diets low in �� --6 fatty acids reduce the release of these pro6 fatty acids reduce the release of these pro--
inflammatory mediators, such as leukotriene B4 (LTBinflammatory mediators, such as leukotriene B4 (LTB44).).

�� Dietary marine oils (Dietary marine oils (�� --3 fatty ac) can also be incorporated into 3 fatty ac) can also be incorporated into 
leukocyte membranes and compete with leukocyte membranes and compete with ArachidonicArachidonicacid acid 
metabolites, thereby decreasing LTB4 production. metabolites, thereby decreasing LTB4 production. 

�� Western diet: lower consumption of saturated fats, high Western diet: lower consumption of saturated fats, high 
consumption of consumption of �� --6 FA (vegetable oils). In parts of the world 6 FA (vegetable oils). In parts of the world 
where marine oils or olive oil (where marine oils or olive oil (�� --9) are used, the incidence of 9) are used, the incidence of 
IBD is much lower.  IBD is much lower.  







Interventions for growth failure in childhood Interventions for growth failure in childhood Crohn'sCrohn's disease.disease.
Cochrane Database Cochrane Database SystSystRev.Rev. 2005 Jul 20;(3):CD0038732005 Jul 20;(3):CD003873

Newby EA et alNewby EA et al

�� OBJECTIVES: To evaluate the effectiveness of the different modalOBJECTIVES: To evaluate the effectiveness of the different modalities ities 
available for the treatment of childhood available for the treatment of childhood Crohn'sCrohn'sdisease with regard to the disease with regard to the 
reversal of growth failure and the promotion of normal growth. reversal of growth failure and the promotion of normal growth. 

�� SEARCH STRATEGY: Searches were made of the following databases SEARCH STRATEGY: Searches were made of the following databases 
using the Collaborative Review Group Search Strategy: EMBASE (19using the Collaborative Review Group Search Strategy: EMBASE (198484--
2004), MEDLINE (19662004), MEDLINE (1966--2004), The Cochrane Central Register of 2004), The Cochrane Central Register of 
Controlled Trials, The Cochrane Inflammatory Bowel Disease and Controlled Trials, The Cochrane Inflammatory Bowel Disease and 
Functional Bowel Disorders Group Specialized Trials Register andFunctional Bowel Disorders Group Specialized Trials Register andthe the 
Science Citation Index. Abstracts from the major gastrointestinaScience Citation Index. Abstracts from the major gastrointestinal research l research 
meetings and references from published articles were also reviewmeetings and references from published articles were also reviewed.ed.

�� MAIN RESULTS: Three randomized controlled trials were identifiedMAIN RESULTS: Three randomized controlled trials were identified. One . One 
was of good methodological quality (Markowitz 2000). This study was of good methodological quality (Markowitz 2000). This study looked at looked at 
the use of 6the use of 6--mercaptopurine (6mercaptopurine (6--MP) as a steroid sparing agent. No MP) as a steroid sparing agent. No 
difference in linear growth was observed between the interventiodifference in linear growth was observed between the intervention and n and 
placebo groups, although the total steroid dose received over thplacebo groups, although the total steroid dose received over the 18 month e 18 month 
follow up period was reduced in the group receiving 6follow up period was reduced in the group receiving 6--MP. MP. 

�� The two remaining randomized controlled trials (Sanderson 1987; The two remaining randomized controlled trials (Sanderson 1987; Thomas Thomas 
1993a) consider the use of 1993a) consider the use of enteralenteralfeeding versus corticosteroids for feeding versus corticosteroids for 
induction of remission, with height velocity standard deviation induction of remission, with height velocity standard deviation score at 6 score at 6 
months as an outcome measure. months as an outcome measure. 

�� In both studies height velocity standard deviation scores were sIn both studies height velocity standard deviation scores were significantly ignificantly 
increased in the increased in the enteralenteralfeeding group compared with the corticosteroid feeding group compared with the corticosteroid 
group. group. 



Interventions for growth failure in childhood Interventions for growth failure in childhood Crohn'sCrohn's disease.disease.
Cochrane Database Cochrane Database SystSystRev.Rev. 2005 Jul 20;(3):CD0038732005 Jul 20;(3):CD003873

Newby EA et alNewby EA et al

�� AUTHORS' CONCLUSIONS: In addition to these randomized AUTHORS' CONCLUSIONS: In addition to these randomized 
controlled trials, a body of lower quality evidence does exist controlled trials, a body of lower quality evidence does exist 
relevant to two other important interventions; the use of relevant to two other important interventions; the use of 
supplemental supplemental enteralenteralnutrition (Morin 1980; nutrition (Morin 1980; BelliBelli 1988; Israel 1988; Israel 
1995) and the judicious use of surgical interventions in pre1995) and the judicious use of surgical interventions in pre--
pubertal children with refractory disease (Alperstein 1985; pubertal children with refractory disease (Alperstein 1985; 
Lipson 1990; McLain 1990). Newer treatments, such as Lipson 1990; McLain 1990). Newer treatments, such as 
infliximabinfliximab, are now becoming more widely used and may offer , are now becoming more widely used and may offer 
advantages in promoting growth. These effects are as yet advantages in promoting growth. These effects are as yet 
unstudied. This review highlights the need for large, multi unstudied. This review highlights the need for large, multi 
centre studies of the different treatment options in centre studies of the different treatment options in paediatricpaediatric
Crohn'sCrohn'sdisease and the importance of disease and the importance of standardisedstandardised
measurements of growth, such as height velocity standard measurements of growth, such as height velocity standard 
deviation scores and height standard deviation scores as deviation scores and height standard deviation scores as 
outcome measures. outcome measures. 



Control of systemic and local inflammation with transforming Control of systemic and local inflammation with transforming 
growth factor beta containing formulas. JPEN 2005;29(4 growth factor beta containing formulas. JPEN 2005;29(4 

Suppl):S126Suppl):S126--8 Fell JM8 Fell JM

�� As part of our assessment of the action of 3 related polymeric As part of our assessment of the action of 3 related polymeric 
enteralenteraltherapies, we have used a variety of techniques to therapies, we have used a variety of techniques to 
document the histological and cytokine responses, in the document the histological and cytokine responses, in the 
mucosa and, systemically, to these treatments. The feeds mucosa and, systemically, to these treatments. The feeds 
studied (AL110, studied (AL110, ModulenModulenIBD and ACD004 [Nestle, IBD and ACD004 [Nestle, VeveyVevey, , 
Switzerland]) all have casein as the protein source, are lactoseSwitzerland]) all have casein as the protein source, are lactose
free and are rich in transforming growth factor beta (TGFfree and are rich in transforming growth factor beta (TGF--
beta). They have all been shown to induce clinical remission beta). They have all been shown to induce clinical remission 
associated with mucosal healing. In the case of associated with mucosal healing. In the case of ModulenModulenIBD, IBD, 
as well as mucosal macroscopic and histological healing there as well as mucosal macroscopic and histological healing there 
was a fall in mucosal was a fall in mucosal proinflammatoryproinflammatorycytokines: interleukincytokines: interleukin--1 1 
mRNA in colonic and mRNA in colonic and ilealileal, interleukin, interleukin--8 mRNA in the colon 8 mRNA in the colon 
and interferon gamma mRNA in the ileum, but a rise in the and interferon gamma mRNA in the ileum, but a rise in the 
regulatory cytokine TGFregulatory cytokine TGF--beta mRNA in the ileum. These beta mRNA in the ileum. These 
results indicate that these formulas are influencing the diseaseresults indicate that these formulas are influencing the disease
process itself, and thus suggest that the clinical remission process itself, and thus suggest that the clinical remission 
achieved is a result of a reduction in inflammation, rather thanachieved is a result of a reduction in inflammation, rather than
a consequence of some other nutrition effect. a consequence of some other nutrition effect. 



Nutritional supplementation with transforming growth factorNutritional supplementation with transforming growth factor--beta, beta, 
glutamine, and short chain fatty acids minimizes glutamine, and short chain fatty acids minimizes methotrexatemethotrexate--

induced injury. JPGN. 2006 ;42:53. induced injury. JPGN. 2006 ;42:53. HarshaHarshaWT et al.WT et al.

�� GI damage caused by MTX results in mucosal injury, bacterial invGI damage caused by MTX results in mucosal injury, bacterial invasion, asion, 
and activation of an immune system that is reduced in function. and activation of an immune system that is reduced in function. 

�� Diets enriched with glutamine, Diets enriched with glutamine, SCFAsSCFAsand transforming growth factor and transforming growth factor 
(TGF)(TGF)--beta have demonstrated decreased infection, weight loss, and GI beta have demonstrated decreased infection, weight loss, and GI 
damage in damage in CrohnCrohndisease. disease. 

�� To study the To study the cytoprotectivecytoprotectiveeffects of a diet enriched in glutamine, TGFeffects of a diet enriched in glutamine, TGF--
beta, and beta, and SFCAsSFCAs((ModulenModulen) in Fischer 344 rats exposed to MTX. ) in Fischer 344 rats exposed to MTX. 

�� Rats divided into 5 groups: 2 received normal saline and 3 MTX aRats divided into 5 groups: 2 received normal saline and 3 MTX and fed nd fed 
either normal chow, either normal chow, ModulenModulensupplemented chow starting with the first supplemented chow starting with the first 
MTX dose, or beginning 3 days before MTX injection. MTX dose, or beginning 3 days before MTX injection. 

�� RESULTS: Rats pretreated with RESULTS: Rats pretreated with ModulenModulensupplemented chow maintained supplemented chow maintained 
weight (2.6 weight (2.6 vsvs, 12.3 g weight loss), albumin levels (3.1 vs. 2.4 mg/, 12.3 g weight loss), albumin levels (3.1 vs. 2.4 mg/dLdL), and ), and 
bicarbonate levels (23.8 vs. 18.1 mg/bicarbonate levels (23.8 vs. 18.1 mg/dLdL) as compared with rats fed normal ) as compared with rats fed normal 
chow throughout MTX treatment (P < 0.05). chow throughout MTX treatment (P < 0.05). 

�� Pretreatment with Pretreatment with ModulenModulenalso protected against crypt cell loss, also protected against crypt cell loss, villusvillus
atrophy, crypt abscesses, crypt/atrophy, crypt abscesses, crypt/villusvillus ratio, and overall ratio, and overall histologichistologicdamage (P damage (P 
< 0.05). < 0.05). 



Treatment of CD in children using partial Treatment of CD in children using partial enteralenteral
nutrition with a liquid formula: a nutrition with a liquid formula: a randomisedrandomisedcontroledcontroled

trial. trial. Johnson T et al. Gut. 2006:55:356Johnson T et al. Gut. 2006:55:356



Zinc metabolism in adolescents with Crohn's
disease. . Pediatr Res. 2004;56:235 Griffin IJ et al.

�� N = 15 children,  8N = 15 children,  8--18 yr. stable CD18 yr. stable CD
�� 15 healthy matched controls 15 healthy matched controls 

�� Subjects were adapted to diets providing 12 mg/d Subjects were adapted to diets providing 12 mg/d 
elemental Zn for 2 wk and then elemental Zn for 2 wk and then 

�� admitted for a 6admitted for a 6--d metabolic studyd metabolic study
�� Subjects received 0.4 mg Subjects received 0.4 mg 7070Zn IV and 2 mg Zn IV and 2 mg 6767Zn PO. Zn PO. 

Urine & feces collected for 6 d. Urine & feces collected for 6 d. 
�� Fractional Zn absorption, endogenous fecal Zn Fractional Zn absorption, endogenous fecal Zn 

excretion and Zn balance calculated using established excretion and Zn balance calculated using established 
stable isotope methods. stable isotope methods. 



Zinc metabolism in adolescents with Crohn's
disease. . Pediatr Res. 2004;56:235-9 Griffin IJ et al.

�� In subjects with CD, In subjects with CD, 
�� Zn absorption (10.9% ±  6.1 Zn absorption (10.9% ±  6.1 vsvs 23.4  ± 15.8, p = 23.4  ± 15.8, p = 

0.008) and 0.008) and 
�� plasma Zn concentration (0.85 mg/plasma Zn concentration (0.85 mg/dLdL ± 0.15 ± 0.15 vsvs

1.25  ± 0.35, p = 0.004) were significantly 1.25  ± 0.35, p = 0.004) were significantly 
reduced, compared with controls. reduced, compared with controls. 

�� Despite this, there were no significant differences in Despite this, there were no significant differences in 
endogenous fecal Zn  excretion (2.0 mg  ± 1.5 endogenous fecal Zn  excretion (2.0 mg  ± 1.5 vsvs 1.5  1.5  
± 1.5, p = 0.34) or urinary Zn excretion (0.9 mg  ±  ± 1.5, p = 0.34) or urinary Zn excretion (0.9 mg  ±  
0.7 0.7 vsvs 1.0  ± 0.7, p = 0.47). 1.0  ± 0.7, p = 0.47). 

�� Zn balance was significantly lower in CD (Zn balance was significantly lower in CD (--1.5 mg  ± 1.5 mg  ± 
1.5) than in controls (+0.6 mg  ± 3.1, p < 0.0001). 1.5) than in controls (+0.6 mg  ± 3.1, p < 0.0001). 



Zinc metabolism in adolescents with Crohn's
disease. . Pediatr Res. 2004;56:235-9 Griffin IJ et al.

Conclusions Conclusions 
�� Adolescents with CD have significantly reduced Zn Adolescents with CD have significantly reduced Zn 

absorption. absorption. 
�� Despite this, they were unable to reduce endogenous Despite this, they were unable to reduce endogenous 

fecal Zn excretion to restore normal Zn balance andfecal Zn excretion to restore normal Zn balance and
�� had a significantly worse Zn balance and lower had a significantly worse Zn balance and lower 

plasma Zn concentration than controls. plasma Zn concentration than controls. 
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