
medical management of 

pediatric Crohn's disease

Dr mahnaz sadeghian

Pediatric gastroenterologist

Assistant professor

IUMS



 Approximately 10% of patients with Crohn’s disease [CD] are 

diagnosed before their 17th birthday.

 The past decade has seen significant advances in the care of 

children with CD.

 With an expanding therapeutic armamentarium, there has been a 

shift of therapeutic goals from symptom control alone towards 

mucosal and transmural healing with consequent reduction of 

bowel damage.



 There is increasing evidence that the treatment plan for a 

pediatric patient with CD should be individualized.

 The plan should consider factors such as age, disease location, 

disease behavior, presence of growth delay, potential side 

effects of medications, and quality of life.



Treatment goals

 Clinical remission

 Optimize growth

 Improve quality of life 

 Minimizing drug toxicity

 Para clinical remission

 Endoscopic remission

 Mucosal remission( treat-to-target) “deep remission” 

 Bone density restoration



components for management

 Medications

 Surgery

 Nutritional rehabilitation

 Psychosocial support

 Colorectal cancer screening for older patients

 granulocyte monocyte apheresis

 stem cell transplantation 



Medical therapy

 *5-Aminosalicylic Acid Derivatives

 * Corticosteroids

 * Immunosuppressant's

 * Monoclonal Antibodies

 * Alpha 4 Integrin Inhibitors

 Thalidomide

 Antibiotics

 Antidiarrheal

 Bile Acid Sequestrates

 Anticholinergic Agents

 probiotics



Systems for scoring disease activity

●The Pediatric CD Activity Index (PCDAI)

 Inactive:0-10

 Mild :11-30 

 Moderate to severe >30

●Endoscopic scoring systems

●Patient self-report systems



Standard risk

High risk



 Standard-risk patients: mild, moderate , sever

(without risk factors for complicated disease)

 High-risk patients:

 Fistulizing disease

 Abdominal abscess

 Refractory disease

 sever perianal disease

 severe growth retardation

 early-onset inflammatory bowel disease





TREATMENT STRATEGIES

 Step-up" therapy – Initiate treatment 

with a less potent immunosuppressive 

drug that may be effective in treating 

the patient's disease activity, and 

promptly step up therapy to a more 

potent drug if response is incomplete 

• "Top-down" therapy – Initiate 
treatment with a potent 
immunosuppressant (anti-TNF 
antibody) early in the course of the 
disease.



The selection of drugs for induction and 

maintenance depend on:

age

disease severity and 

location

clinical course



 Remission regimen: potent therapy with a rapid onset of action.

 maintenance regimen: medications that are appropriate for long-term 

use.



Induction duration

 EEN :8 to 12wk

 Corticosteroid? 1-3 wk full dose and 7 wk tapering

 Anti-TNF agents: 0- 2- 6 wk



Maintenance treatment duration

 moderate  to sever: unclear probably life long

 High risk group: unclear probably life long

 Mild : 2 years??



A-Standard risk(mild ,moderate ,sever)

Induction:

 Glucocorticoids

 EEN

 Anti-TNF biologics

 Aminosalicylates(mild)

Maintenance:

 Anti-TNF biologic 

 thiopurine

 MTX

 Aminosalicylates (MILD)

B-High risk

 Fistulizing disease

 bowel rest and TPN for 
severely ill patients

 Anti-TNF biologics

 Antibiotics

 surgery

 Abdominal abscess 

 percutaneous drainage and 
systemic antibiotics

 surgical resection

 Refractory disease

 infliximab or adalimumab

 ustekinumab, vedolizumab,

https://medilib.ir/uptodate/show/13381
https://medilib.ir/uptodate/show/13077
https://medilib.ir/uptodate/show/126474
https://medilib.ir/uptodate/show/95501


Standard risk 

Ileocolonic disease
 Mild :"Step-up" therapy

 Induce remission :aminosalicylates; with or without antibiotics/prednisolon?/EEN?

 Maintenance therapy:aminosalicylates alone

 Moderate or severe :

 induction therapy:

 Early use of an anti-TNF agent, either infliximab or adalimumab

 Glucocorticoids

 EEN

 maintenance therapy :immunomodulator, based on patient preference or if infliximab or 

adalimumab are not available 



Steroid dependent Crohn’s disease: 

 Patients who respond to steroids but who’s disease flares on tapering 

(precluding steroid withdrawal) are classified as being steroid dependent.

The use of corticosteroids at baseline is not equal to steroid-dependency, 

unless previous attempts to taper steroid use have proved unsuccessful. 

Tapering schedules must be standardized and too rapid tapering avoided.



Refractory Crohn’s disease:%30 

Patients who have active disease despite the use of corticosteroids in 

an adequate dose and for an adequate time period are defined as being 

steroid refractory. 

Patients are refractory to azathioprine/6-mercaptopurine if they do not 

respond to a sufficient dose within 3 to 6 months.

Patients are refractory to anti (TNF) therapy if they make no initial 

response to two appropriate doses of anti-TNF therapy.



Fistulizing disease

 infliximab or adalimumab is the treatment of choice, 

sometimes initially combined with bowel rest and TPN for 

severely ill patients. 

 thiopurine or methotrexate may be helpful

 Antibiotics are sometimes used 

 Glucocorticoids and aminosalicylates are not beneficial for 

fistulizing disease.



Abdominal abscess

 combination of percutaneous drainage and systemic antibiotics

 Percutaneous drainage promotes healing and should be performed for 
abscesses larger than 2 cm.

 patients should be NPO  and supported with TPN, and the drain should be 
left in place until the output is low (<10 mL/day).

 Appropriate intravenous systemic antibiotics regimens include imipenem, 
piperacillin-tazobactam, or the combination of ceftazidime with 
metronidazole .

 Patients with persistent or recurrent abscesses are candidates for 
percutaneous drainage, followed by surgical resection of the affected 
intestinal segment.



STRICTURES



Other disease locations 

 Oral lesions: Topical prednisolone syrup-0.1% triamcinolone 

 Gastroduodenal disease: induced with glucocorticoids 

mercaptopurine/azathioprine or methotrexate for maintenance therapy.ppI.

sulfasalazins are ineffective

 Active ileitis: glucocorticoids, aminosalicylates, immunomodulators, or anti-TNF 

antibodies

 Proctitis: rectally administered glucocorticoids or aminosalicylate preparations

 Perianal disease: antibiotics-surgery- Mercaptopurine or azathioprine-anti-TNF 

agent- Glucocorticoids should generally be avoided.



Monitoring Response

 CLINICAL RESSPONSE

 LAB RESPONSE

 ENDOSCOPIC RESPONSE

 RADIOLOGIC RESPONSE

 HISTOLOGICAL RESPONSE



TREATMENT GOAL : 

• "treat-to-target" therapy:

• Achieve mucosal healing rather than resolution of clinical symptoms and 
laboratory abnormalities.

• (MH)mucosal healing (based on objective measures such as serial magnetic 
resonance imaging [MRI], upper endoscopy, or colonoscopy with biopsies).

• endoscopic healing is poorly correlated with clinical symptoms and/or 
laboratory values.

 Achieving mucosal healing typically requires long-term immunosuppressive 

therapy, so the goal of improved mucosal healing must be balanced against the 

potential risks of the specific medication.



response monitoring in induction remission phase

• Clinical remission        PCDAI

• (Treatment response)

• Lab remission:

• Calprotectin - CRP

• Radiologic remission

• MRE ?    IUS

• Endoscopic response

• Histological remission

Early remission           Proxy marker of treatment success

MH ? Deep remission

MH

deeper remission

Early remission      Proxy marker of treatment success



ASSESSMENT OF DISEASE ACTIVITY

 The response to therapy is based upon the clinician's evaluation of clinical 

disease activity and supporting laboratory data, assessed during clinical visits 

approximately every three to four months. Very stable patients can be 

assessed twice a year.

 follow-up magnetic resonance imaging (MRI), upper endoscopy, or colonoscopy, 

are increasingly used to monitor disease progression and guide treatment 

decisions.?

 contrast-enhanced ultrasound  has the benefit of being less invasive and easier 

for the patient but provides less information than MRI.





ASSESSMENT OF DISEASE ACTIVITY

 Because the treatment goal is typically to achieve mucosal healing 

(the "treat-to-target" approach endoscopy and colonoscopy with 

biopsies should be performed 6 to 12 months after initiation of any 

therapy to determine whether the therapy was successful. ?



Monitoring treatment Response

 There is no evidence-based consensus of when best to re-evaluate disease activity after initiation of 

induction therapy; repeat endoscopies to evaluate resolution of inflammation are impractical.

 The frequency of re-evaluation depends on the severity and activity of their disease.

 There is an increasing demand to replace invasive procedures with surrogate non-invasive markers.

 High-quality evidence for serial measurement of fecal calprotectin as a non-invasive diagnostic 

strategy to determine resolution of inflammation.

 There is no linear correlation between calprotectin levels and the severity or extent of mucosal 

inflammation. Although a decrease of calprotectin during induction therapy [eg, from 2000 to 

1000 μg/g] may be statistically significant, the latter result is still indicative of active disease.

 Treatment success is defined as a calprotectin result <250 μg/g in combination with absence of 

symptoms.



Monitoring treatment Response

 Repeat fecal calprotectin measurements in patients in clinical 

remission [tight control] makes it possible to identify a disease flare 

early.

 Increase in fecal calprotectin precedes the recurrence of symptoms by 

2 to 3 months.

 pre-emptive treatment escalation based solely on fecal calprotectin 

results is currently not recommended.

 The combination of fecal calprotectin with CRP is superior to fecal 

calprotectin alone for treatment escalation. 



Monitoring  treatment Response

 calprotectin handling is refrigeration of the filled stool 

container until delivery to the laboratory.

 Measuring calprotectin in patients with inflammation localized 

to the colon is well recognized, but the marker was thought to 

be less sensitive in isolated small-bowel disease?.

 To minimize misinterpretation of calprotectin changes over 

time, it is prudent to use calprotectin assays from the same 

manufacturer



Treatment success 

 defined as a calprotectin 
result <250 μg/g in combination 
with absence of symptoms.

 Patients who achieved this target 
within 12 weeks had a higher 
probability of sustained remission 
during the first year.

 The closer the calprotectin value 
gets to 50 μg/g, the higher the 
likelihood for complete 
endoscopic healing.

 calprotectin <100 means inactive 
CD. 

Relapse risk

 [PCDAI]??  

 C-reactive protein [CRP] 

>20 mg/L 

 fecal calprotectin > 400 µg/g 

at Week 12 after starting 

induction therapy were at 

higher risk of relapse at the 

end of the observation period.



Monitoring treatment Response

endoscopic or mucosal healing [MH] :

Endoscopic response is commonly defined by a decrease in Simple Endoscopic Score for 

Crohn’s Disease [SES-CD] or Crohn’s Disease Endoscopic Index of severity [CDEIS] of at least 50% 

from baseline.

MH is usually defined as the absence of macroscopic inflammation or an SES-CD .

Normal histology has been gaining increasing attention as a possible treatment target, but 

there is no evidence that histological remission is superior to MH in achieving long-term 

clinically important outcomes. 

Although histological remission is considered a ‘deeper’ remission than merely mucosal healing, 

it is currently still controversial as a treatment target in CD.



Monitoring treatment Response



Monitoring treatment Response

 Both MRE and IUS are non-invasive imaging techniques without ionizing 

radiation; IUS has the additional advantages of low costs and easier access.

 Among the features that can be evaluated during IUS, parietal thickness 

<3 mm better predicts transmural healing than color Doppler grade and the 

percent increase of parietal enhancement.

 A composite score of faecal calprotectin, CRP, and clinical score is currently 

considered to be the best suitable non-invasive test to evaluate MH in 

pediatric CD.



Monitoring treatment Response

 MRE:

 There have been recent reports of gadolinium deposits in 

the human body, particularly in the brain, especially after 

repeated intravenous administration.

 The use of gadolinium-based MRI contrast agents should 

therefore be carefully individualised, especially when 

future repetition of small-bowel imaging is anticipated.





IMPORTANT HEALTH MAINTENANCE ISSUES

 ●Monitoring nutritional status

 ●Bone health

 ●Infection risk

 ●Immunizations

 ●Eye examinations

 ●Psychological issues

 ●Transition to adult health care

 ●Cancer surveillance







ECCO-ESPGHAN Guideline

 Patients with newly diagnosed Crohn’s disease [CD] who do not 
achieve clinical and biochemical remission after induction 
therapy are at risk of a more complicated disease course.

 In patients with luminal CD following induction therapy, a 
decrease of fecal calprotectin in the context of clinical 
improvement can be used as a marker of treatment response.

 In patients with luminal CD in clinical remission, a significant 
rise of fecal calprotectin should trigger further investigations 
and consideration of treatment escalation.



ECCO-ESPGHAN Guideline

 In patients with luminal CD, assessment of transmural involvement by bowel 

ultrasound or MRI can be used as a marker of treatment response.

 In patients with luminal CD, clinical scores alone [PCDAI] do not adequately 

reflect mucosal healing.

 In children with active luminal CD, dietary therapy with exclusive enteral 

nutrition [EEN] is recommended as first line for induction of remission.

 In children with active luminal CD, when EEN is not an option, corticosteroids 

may be considered for inducing remission.



ECCO-ESPGHAN Guideline
 In new-onset patients with high risk for a complicated disease course, anti-

TNF therapy is recommended for inducing remission.

 In patients with active CD who fail to achieve or maintain remission with an 

immunomodulator, anti-TNF agents are recommended for induction and 

maintenance of remission.

 In children with active CD, thiopurine monotherapy should not be used to 

induce remission.

 Methotrexate can be used to maintain clinical remission as a first-choice 

immunomodulator, or after thiopurine failure or intolerance.



ECCO-ESPGHAN Guideline
 In patients who have reached remission, thiopurines [azathioprine or 6-

mercaptopurine] can be used to maintain remission.

 In children with low-risk CD who achieved clinical remission, monotherapy with 
maintenance enteral nutrition [at least 50% of daily energy requirements] can 
prolong remission.

 Following ileocaecal resection, patients should be monitored by endoscopy 6–
12 months post-resection. In patients with high risk of recurrence, it is recommend 
postoperative use of anti-TNF agents.

 In patients starting with infliximab, it is recommend combination therapy with an 
immunomodulator.



ECCO-ESPGHAN Guideline

 In patients naïve to anti-TNF agents, adalimumab monotherapy is an alternative to 

adalimumab combination therapy.

 In patients on anti-TNF agents, early proactive therapeutic drug monitoring [TDM] followed 

by dose optimization is recommended.

 In patients with active CD who are treated with anti-TNF agents, it is recommended to use 

TDM to guide treatment changes over empirically escalating the dose or switching therapies.

 In patients who fail to achieve or maintain clinical remission on anti-TNF agents, despite 

anti-TNF dose optimization and immunomodulator use, ustekinumab or vedolizumab can be 

considered. 



ECCO-ESPGHAN Guideline

 In patients with CD, probiotics should not be used to induce or maintain 

remission.

 In patients with CD, fecal microbiota transplantation should not be used to 

induce or maintain remission.

 In children with active CD, thiopurine monotherapy should not be used to 

induce remission. 



NUTRITIONAL THERAPY

 Exclusive enteral nutrition (EEN) – Providing all nutritional 
needs through a liquid formula (EEN or primary nutritional 
therapy) can promote mucosal healing in a patient with 
active disease and suppress intestinal inflammation.

 supplemental enteral nutrition – Enteral nutrition can also 
be used as a supplement to increase energy and nutrient 
intake and promote growth in a patient with growth 
failure while the patient continues to take food orally.

 Micronutrient deficiencies – Children with CD are at risk 
for micronutrient deficiencies due to inadequate food 
intake and malabsorption, including deficiencies of iron, 
vitamin B12, and zinc. Optimal care includes routine 
monitoring for these deficiencies and replacement as 
needed.





surgery

Surgical therapy
indications

should be reserved for very specific

- Recurrence rate after bowel resection is high (>50% by
5 yr); the risk of requiring additional surgery increases
with each operation.



Surgery is the treatment of choice for :

-Localized disease of small bowel or colon
unresponsive to medical treatment

-Bowel perforation

that is

- Fibrosed stricture with symptomatic
bowel obstruction

- Intractable bleeding

partial small



Thanks for your attention













triggering 

event

T-cell 

activation

interleukin [IL]–12 and tumor 

necrosis factor [TNF]-α)

arachidonic acid metabolites, proteases, platelet 

activating factor, and free radicals

Tissue injury
MUCOSAL

PENETRATING

STENOTIC







 very early-onset inflammatory bowel disease

 Ileocolonic disease

 High-risk patients

 Standard-risk patients

 Fistulizing disease

 Abdominal abscess

 Refractory disease

 Other disease locations

 Oral lesions

 Gastroduodenal disease

 Active ileitis 

 Proctitis

 Perianal disease 



PRESANTATION



PCDA index





Pediatric Crohn disease activity index (PCDAI)



 Patients with evidence of active inflammation over a period of three to six 

months despite treatment can be divided into 2 categories:

 Steroid dependent Crohn’s disease

 Refractory Crohn’s disease



PCDAI

 Inactive:0-10

 Mild :11-30 

 Moderate to severe >30











Standard-risk patients moderate to 

severe
A:

Induce remission :

Glucocorticoids (PO , IV) or EEN

bowel rest (up to two weeks) +(TPN)

maintenance treatment: 6mp or AZA or MTX

B: 

Induce remission :

anti-TNF biologic agent

Maintenance treatment: anti-TNF biologic agent OR 6mp or AZA 

or MTX

Standard-risk patients 

patients with moderate or severe 

disease but without risk factors for 

complicated disease



High-risk patients

"Top-down" therapy

 Induction therapy : 

 infliximab or adalimumab soon after 
diagnosis (within the first two to 
three months)

 Alternatively: EEN or glucocorticoids

 maintenance therapy : 

 infliximab or adalimumab with or 
without  an immunomodulator

HIGH RISK:

extensive small bowel disease, 

severe ulcerating colonic disease, 

growth failure in mid- to late 

puberty, 

severe perianal disease,

or steroid-unresponsive disease)



Refractory disease :

In this cases, the first-line treatment options are infliximab or adalimumab.

Patients who do not respond to anti-TNF treatment may benefit from dose 

adjustment of the anti-TNF, reevaluation to see if there is a surgically resect 

able segment, or change to another treatment.

Second-line options include ustekinumab, vedolizumab

Refractory disease : 

Disease refractory to 

the initial maintenance 

treatment (whether 

aminosalicylate, 

immunomodulator, or 

biologic) should be 

reevaluated after three 

to six months and 

consideration given to 

change of therapy



•Clinical 
remission Lab 

remission

•Radiological 

•remission
•Endoscopic 

•emission
•Histological 
remission

•Target therapy

• Initial remission

• Treatment 

response

MH? • MH

• Deep remission Deeper 

remission






