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Children With IBD Are Vastly Underserved, and 
When They Do Get Served It Is Very Late 

Agent Adult 
Approval 

Azulfidine Yes 

Pentasa Yes 

Delzicol Yes 

Asacol HD Yes 

Lialda Yes 

Apriso Yes 

Canasa Yes 

Colazal Yes 

Prednisone “Yes” 

Aza/6MP No 

MTX No 

Agent Adult 
Approval 

Remicade 
CD 

Yes 

Remicade 
UC 

Yes 

Humira CD Yes 

Humira UC Yes 

Cimzia Yes 

Tysabri Yes 

Entyvio UC Yes 

Entyvio CD Yes 

Stelara CD Yes 

* Grandfathered in 



Children With IBD Are Vastly Underserved, and 
When They Do Get Served It Is Very Late 

Agent Adult 
Approval 

Pediatric 
Approval 

Azulfidine Yes “Yes”* 

Pentasa Yes No 

Delzicol Yes Yes 

Asacol HD Yes No 

Lialda Yes No 

Apriso Yes No 

Canasa Yes No 

Colazal Yes Yes 

Prednisone “Yes” “Yes” 

Aza/6MP No No 

MTX No No 

Agent Adult 
Approval 

Pediatric 
Approval 

Remicade 
CD 

Yes Yes (8 yrs) 

Remicade 
UC 

Yes Yes (6 yrs) 

Humira CD Yes Yes (6.5yrs) 

Humira UC Yes No 

Cimzia Yes No 

Tysabri Yes No 

Entyvio UC Yes No 

Entyvio CD Yes No 

Stelara CD Yes No 

* Grandfathered in 



Untoward Consequences of Lack of 
Pediatric Approval 

• Delay in using optimal therapy for patients with 
generally the most severe phenotypes 

• Increased use of CS with adverse effects on 
growth, psychosocial outcomes 

• Inadequate knowledge of pediatric pK/pD during 
off-label use 

• Off-label use incurring vast amounts of physician 
and administrative time to try to negotiate 
approval by health coverage plans 

• Inadequate systematic recording of safety signals 
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The Need For Earlier Approval and a 
Different Paradigm for Therapy: Not 

Just Children 
• ORLANDO — Changes to the management of inflammatory bowel disease 

resulting from new therapeutic pathways will be “incremental at best,” 
unless the approach to developing new therapies changes, according to 
AIBD co-chair Stephen B. Hanauer, MD 

• “To affect change is going to require a change in culture between industry, 
regulatory, us, our societies, and our patients and patient societies,” he 
said during his presentation. 

• “Unfortunately ... there is a practical issue of trying to insert therapies 
based on prognosis because our pharmacy benefit managers want to 
know what drugs the patient has failed,” Hanauer said.  

• Hanauer emphasized the importance of early treatment with biologics in 
IBD. However, the approved indications for these drugs prevent early 
positioning, and patients often do not receive biologic therapy until their 
disease has progressed for years, and significant bowel damage has 
already occurred. 
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For children the problem is compounded by 
lack of approval. Meanwhile, pediatricians 
have incorporated biologics into early therapy 
for the past 10 years. There in no time to wait 
until “conventional” therapy has failed. 
 
 
“Conventional “ therapy is inadequate in most 
children with IBD.  



Critical Design Issues 

• Are there differences between pediatric and 
adult IBD that affect trial design? 

• Can placebo be used in pediatric trials? 

• When should the pediatric trial commence? 

• Can study burden be minimized? 
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Pediatric vs. Adult IBD: Similarities and 
Differences 

• Disease pathogenesis (possible exception 
VEOIBD) 

• Pathophysiologic, histopathologic, and 
pathobiological characteristics 

• Criteria for disease definition 
• Clinical classification 
• Disease extent, severity, and progression 
• Growth issues 
• Response to intervention 
• Measures of disease progression 
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Caution in Very Young Children 

• Great care must be taken for very young children 
(≤2 yrs) where autosomal recessive disorders 
affecting the immune system may be causative of 
IBD-like illness- IL-10, IL-10R, XIAP, etc.  

• Important that these children not be entered in 
clinical trials 

• Very young children with “wild type” IBD 
invariably present with a colitis like phenotype 
making differentiation between Crohn’s disease 
and ulcerative colitis difficult   
     



Generally more extensive in children 

Disease 
extent 

Adults1 Adults2 Children3 Children4 

Distal 12% 22% 5% 8% 

Left sided 38% 37% 20% 23% 

Extensive 48% 42% 75% 75% 

1Lancet 2016;387:156, 2 APT 2015;43:540, 3Gastroenterology 2008;135:1114, 4 PROTECT Study 



Ulcerative Colitis in Children 

• >65% present with moderate to severe 
phenotype 

• Acute severe colitis in about 30%  

• High need for corticosteroids (>70%) 

• Need for colectomy in 10% within one year of 
those presenting with severe disease 

• <50% of all newly diagnosed children with UC 
can be managed successfully with 5-ASA alone 
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Crohn’s disease in Children 

• Though similar parts of bowel affected in children 
and adults, distribution varies by age  
 <8 years, higher colonic only for CD,  
 >10 years, more similar to adults 

• In young children it may be difficult to distinguish 
Crohn’s disease from ulcerative colitis because of 
the primary colonic phenotype for young children 
with Crohn’s disease. Initial diagnosis may change 
in up to 10-15%1,2 

 

 
1  Mamula et al. Am J Gastroentrol 2002;97:2005  2  Heyman et al. J Pediatr 2005;146:35 13 



Age and Location 

• Disease location is critical to natural history 

• Relatively stable in adults in contrast to 
children where disease extension is common1

 39% in EPIMAD study*; 27% because of UGI 

involvement and 73% because of lower tract extension, 
usually increasing ileal involvement and occasionally 
increasing colonic disease  

• High likelihood of proctitis becoming colitis2 

*in patients in whom extension was possible 

1  Van Limbergen et al. Gastroenterology 2008;135:1114,    2Hyams et al. JPGN 1997;25:149  



Disease Classification 

• Adults – Montreal Classification1 

• Children – Paris Classification2 

• Both describe age, location, behavior 

 

    These systems help us describe our patients 
as there is great heterogeneity in phenotype 

    Implications for response to therapies 

1 Silverberg et al. Can J Gastroenterol 2005;19(suppl):5, 2 Levine et al. IBD 2011;17:1341 15 



Age: Crohn’s Disease 

Montreal1 Paris2 

Age at Diagnosis A1: <17 years A1a  : <10 years 

A2:17-40 years A1b  : 10-<17 years 

A3: >40 years A2: 17-40 years 

A3: > 40 years 

1 Silverberg et al. Can J Gastroenterol 2005;19(suppl):5, 2 Levine et al. IBD 2011;17:1341 
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Location: Crohn’s disease 

Montreal1 Paris2 

Location L1: terminal ileum ± 
limited cecal 

L1: terminal ileum ± 
limited cecal 

L2: colonic L2: colonic 

L3: ileocolonic L3: ileocolonic 

L4: isolated upper disease L4a : upper disease 
proximal to ligament of 
Treitz 

L4b  : upper disease distal 
to ligament of Treitz and 
proximal to distal 1/3 of 
ileum 

In both the Montreal and Paris systems L4 disease can coexist with L1, L2, and L3,  
respectively 

1 Silverberg et al. Can J Gastroenterol 2005;19(suppl):5, 2 Levine et al. IBD 2011;17:1341 
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Crohn’s Disease Behavior 

Montreal1 Paris2 

Behavior B1: non-stricturing, non-
penetrating 

B1: non-stricturing, non-
penetrating 

B2: stricturing B2: stricturing 

B3: penetrating B3: penetrating 

p: perianal disease 
modifier 

B2B3: both penetrating 
and stricturing disease, 
either at the same time or 
different times 

p: perianal disease 
modifier 

1 Silverberg et al. Can J Gastroenterol 2005;19(suppl):5, 2 Levine et al. IBD 2011;17:1341 
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Growth Failure as an Important 
Manifestation of Disease Activity 

19 

1. May occur with or without 
gastrointestinal symptoms 

2. An asymptomatic child who does 
not grow and develop normally is 
not a success story 

3.   Growth must be an outcome in           
trials involving children  

15 year old girl with 
growth and pubertal  
delay 
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Use of Placebo in Pediatric Inflammatory Bowel 

Diseases: A Position Paper From ESPGHAN, ECCO, 

PIBDnet, and the Canadian Children IBD Network 
 

Turner D1, Koletzko S, Griffiths AM, Hyams J, Dubinsky M, de Ridder L, Escher J, Lionetti 

P, Cucchiara S, Lentze MJ, Koletzko B, van Rheenen P, Russell RK, Mack D, Veereman 

G, Vermeire S, Ruemmele F. 

 

Placebo should only be used if there is genuine 
equipoise between the active treatment and placebo. 
Equipoise defined as “genuine uncertainty on the part 
of the expert community about the therapeutic 
benefits of each arm.”     

       
    

 

J Pediatr Gastroenterol Nutr. 2016 Jan;62(1):183-7 
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Use of Placebo 

• Is the same drug available off-label and proven 
efficacious in adults? 

• Is this the 3rd or 4th in a class of drugs? 

• Mandated continuation of baseline medications 
when they had proven ineffective – 
corticosteroids (≥8-12 weeks), thiopurines (≥ 6 
months). No benefit, all risk.  

• How long is placebo exposure, effects on growth? 

• Would the PI put their child into this study 
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When Is Placebo Use In Children 
Acceptable 

• Trials of drugs with new mechanisms of action without 
adult data especially when proven effective alternatives do 
not exist outside the trial  

• Situations where placebo is an “add-on” to effective 
therapy 

• To evaluate exit-strategies of maintenance therapy after 
 achieving deep remission    
        
        
 “No child should receive a known inferior therapy. If a 
drug has been proven efficacy in adults there is no 
equipoise in using placebo. This includes withholding 
maintenance treatment in a child responding to a short 
induction treatment.” 

22 



What Does This Mean Practically? 

• For currently approved drugs for adult IBD: 
Need pK and safety studies in children. Otherwise the studies 
will be unenrollable and are not justifiable.  

• For yet to be approved drugs, in development: 
Incorporation of pediatric patients into trials late in Phase II or 
early in Phase III. Either combined with adult trials or early 
separate trials. But may need additional separate secondary 
endpoints, e.g. growth.  
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Study Burden 

• Visits       
 School absence, parent loses time from work 

• Venipunctures      
 Frequency, amount of blood that can be drawn. IRB guidelines 

• Colonoscopies      
 Frequency, intubation of the terminal ileum (80%) 
      
Mucosal healing is now established as a standard-of-care concept in 
pediatric IBD so that perceived burden is lessened compared to 
many years ago. A colonoscopy before therapy and a follow-up will 
be acceptable.  

24 



Activity Measures  

• Crohn’s disease: CDAI vs. PCDAI, wPCDAI 

25 

CDAI PCDAI wPCDAI 

Liquid stools Liquid stools Liquid stools 

Abdominal pain Abdominal pain Abdominal pain 

Well-being Well being Well being 

EIM EIM EIM 

Lomotil use Linear growth 

Abd mass Abd tenderness 
Abd mass 

Hematocrit Hematocrit, 
albumin, ESR 

Albumin, ESR 

Weight change Weight Weight 

Perirectal disease 



Activity Measures and Markers 

• Ulcerative colitis: Mayo score, PUCAI 

26 

Mayo PUCAI 

Stool frequency Abd pain 

Rectal bleeding Rectal bleeding 

Endoscopy score Stool form 

PGA # stools 

Nocturnal stools 

Activity level 
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But none of these are patient reported 
outcomes (PRO) 
 
Specific issues with PRO in children: 
 With young children, who is the reporter 
 Likely less accurate history 
 Adolescents: denial, anxiety, depression, 
 fatigue 
 Co-morbid functional disorders  
  
  



Functional GI Disorder Co-morbidity 

• “The present findings also demonstrate that 
the PCDAI (in children in remission) is affected 
by functional symptoms and may 
overestimate disease activity in patients with 
CD… which may lead to unnecessary 
evaluation and treatment.” 

• In our sample, we found that 13% of pediatric 
IBD patients with abdominal pain have pain 
from overlapping FGD. 
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Zimmerman et al. IBD 2013;19:826-31 



IMPACT-III© 

• A valid, reliable disease-specific questionnaire for 
HRQOL in pediatric IBD patients (ages 9-17 years 
inclusive) 

• 35 questions 

• Self-administered over 5 minutes 

• Six domains include: bowel symptoms, systemic 
symptoms, emotional functioning, social functioning, 
body image and test/treatment 

• 42 cross-cultural adaptations/translations 

Griffiths et al J Pediatr Gastroenterol Nutr. 1999; 28: S46–S52. 
Otley et al J Pediatr Gastroenterol and Nutr. 2002;35(4):557-63. 
 



IMPACT Abdominal Pain Question 

• How much has your stomach been hurting 
you in the past two weeks? 

• Not at all     (1) 

• Hardly hurting at all   (2) 

• Hurting somewhat             (3) 

• Hurting quite a lot             (4) 

• Hurting very much      (5) 

 



Comparison of IMPACT Abdominal Pain Domain 
with PCDAI Abdominal Pain at Diagnosis 

IMPACT Score Number PCDAI score=0 PCDAI score=5 PCDAI score=10 

1 26 6 (23%) 11 (42%) 9 (35%) 

2 37 9 (24%) 12 (32%) 16 (43%) 

3 35 9 (26%) 18 (51%) 8 (23%) 

4 31 2 (7%) 19 (61%) 10 (32%) 

5 14 0 5 (36%) 9 (64%) 

Total 143 

IMPACT obtained within 21 days of diagnosis 
Age range 9-16, mean age±sd = 12.7±1.9, 46% female 

Pediatric Inflammatory Bowel Disease Research Group, unpublished data. 2016 



Outcome measures for clinical trials in pediatric IBD: an 
evidence-based, expert-driven practical statement 

paper of the paediatric ECCO1  
 

• Although physicians obtain the clinical data from patients, 
complex processes are involved in hearing and interpreting 
patient reports, and in integrating these reports with other 
information to obtain a comprehensive picture of the 
disease status 

• In a prospective head-to-head comparison in pediatric UC, 
clinicians’ assessment of symptoms and signs were more 
closely correlated with the degree of colonoscopic 
inflammation in comparison with their patients2 

• Patients should score directly quality of life and Patient 
Reported Outcome (PRO) instruments since physicians and 
parent proxies often underestimate functional disabilities 
and quality of life reported by their patients/children3. 

32 
1Ruemmele et al. Gut 2015;64:438 , 2Turner et al. IBD 2010;16:651,  3Feinstein AR. Ann Intern Med 1994;120:799 



Role of endoscopy to assess treatment 
benefit in children 

• Pediatric specific issues: 
– Endoscopy has become safe/easy to do (for the 

doctor) 

– Expense (anesthesia) 

– Larger disease extent (where do you look?) 

– Lack of data on effect of long-term outcomes 

– Lack of validated scoring systems specific to children 

– When is the optimal time to assess 

– Need/desire to correlate to surrogates (CRP, fecal 
markers, growth velocity, etc.) 

 



Biomarkers 

 

• Serum markers: CRP, ESR: reflect 
inflammation but not in all patients, 
especially UC 

• Fecal markers: calprotectin, lactoferrin 

• Data are similar to those from adults 
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Key Points - Summary 

• Children represent a significant, but heretofore understudied 
population with IBD 

• In general most children have severe disease, the longest 
duration of potential disease burden, as well as time for 
complications of therapy to develop 

• Treatment goals must include not only improvement/cessation  
in symptoms (response/remission) but normalization of growth 
and development; mucosal healing; durability of response and 
remission are critical 

• Remission must be CS-free 



Key Points - Summary 

• No single outcome measure will adequately represent all aspects of 
illness (symptoms, inflammation, functioning) 

• Unless there are concurrent pediatric data on efficacy, dosing and 
safety, pediatric patients will still get therapies only approved for 
adults without the benefit of controlled data and dosing experience 

• Placebo controlled trials of medications known to be effective in 
adults will not be acceptable to patients, parents, or clinicians 

• Delayed development and start of pediatric clinical trials will continue 
to hinder recruitment into pediatric studies; earlier integration of 
pediatric experts into the development process may improve final 
product 

 

 



Confounders in Assessing Pediatric 
Outcomes 

• Divergent histories from child and parent common; parent 
usually > child in perception of severity 

• Growth delay may be dissociated from activity of GI 
symptoms but indicates inflammatory activity; a growth 
stunted asymptomatic child is not a success story 

• Symptoms may be unrelated to inflammation – e.g., 
stricture, functional gastrointestinal disorders 

• Perirectal disease may impair quality of life but be 
dissociated from luminal disease activity 

• Lab/endoscopy results often do not correlate with 
symptoms  

 



Historical Obstacles 

• Study design, e.g., Use of placebo, use of patient 
reported outcomes as a primary outcome 

• Lack of eligible patients 
• Parental refusal to enroll 
• Safety concerns 
• Lack of resources at clinical centers 
• Pediatric studies are not a priority for pharma 
• Lack of consensus on when to perform clinical trials in 

children 
• Lack of clarity from the regulatory agencies about what 

is required to achieve approval 
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