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ABSTRACT

A patient with infantile-onset Crohn’s disease had a partial response to corticosteroid therapy that worsened on its tapering, leading
to treatment with antitumor necrosis factor-alphamonoclonal antibody therapy. Infliximab rapidly cleared before administration of
the third accelerated induction dose with the development of antibodies. Adalimumab was initiated with a good clinical effect but
also rapidly cleared, requiring dose intensification to improve drug levels and to maintain a good clinical response. The amount of
medication could eventually be decreased. Accelerated induction and maintenance drug monitoring can prevent secondary loss of
response in very young children with inflammatory bowel disease.
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INTRODUCTION

Very early-onset inflammatory bowel disease (VEO-IBD) is a subtype of inflammatory bowel disease (IBD) defined by onset in
children younger than 6 years and is reported to have a specific clinical presentation when compared with children diagnosed at an
older age.1 The use ofmonoclonal antibodies to anti-tumor necrosis factor-alpha (aTNFa) can be effective inmaintaining remission
in VEO-IBD.2 However, discontinuation of aTNFa medications for loss of efficacy is common, with loss of response occurring in
greater than 50% of patients. It is suspected that this number could be decreased with therapeutic drug monitoring.2 Infliximab dose
intensification, to achieve andmaintain a response and durable remission, is recognized to benefit children with IBD younger than 2
years.3 This same strategy is recommended for all children diagnosed with IBD younger than 10 years, with pretreatment predictors
of subtherapeutic infliximab drug levels developed for children of this age group diagnosed with Crohn’s disease (CD).4,5 However,
compared with adalimumab, dose intensification of infliximab is more likely to be required to maintain a durable response in
children with CD.6 We present the case of a child younger than 2 years diagnosed with CD who had a good clinical response and
maintained durability of the response, but required dramatic dosing changes to maintain adalimumab trough drug levels during the
first 2 months after its initiation.

CASE REPORT

The female patient had consultation at age 10 months with symptoms of abdominal pain, partially formed stools with blood and
mucus, poor weight gain, food refusal, and iron deficiency anemia that dated back to age 3 months. She was an only child, and there
was no significant family history or other patientmedical conditions. The patientwas breastfed, and several dietary changes to reduce
antigens in the mother and child (ie, cow milk protein and soy protein) were attempted with limited benefit. Physical examination
was essentially normal, save for reduced weight. Without resolution of rectal bleeding and with persistence of blood work abnor-
malities [ie, C-reactive protein (CRP; 25.8mg/L) and platelets (6643 109/L); low hemoglobin (95 g/L) and albumin (34 g/L)], despite
a trial of an amino acid formula, upper and lower endoscopies at age 13monthswere completed alongwith other infectious, immune,
and genetic investigations for other etiologies (eg, chronic granulomatous disease). Visually, the upper endoscopy was normal, and
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colonoscopy revealed a normal terminal ileum but pancolonic
mucosal friability with superficial mucosal ulcerations in as-
cending and transverse colon segments. Histology evaluation of
the upper endoscopic biopsies showed a few scattered eosino-
phils, with more eosinophils throughout the various regions of
the colon (eosinophils/high-power field: ascending colon—120;
transverse colon—30; descending colon—56; sigmoid—20; and
rectum—20) without increases in other inflammatory cells.
After 1 month of feeding exclusively with the amino acid for-
mula, a second colonoscopy was completed. Visually, the ap-
pearance was similar, but histological examination of the
colorectalmucosa showed evolution from the previous biopsies.
Specifically, there was resolution of increased mucosal eosino-
phils, but focal mucosal ulceration, focal active colitis, chronic
nonactive proctitis, mucosal granuloma with interspersed
normal mucosa were observed in some colonic biopsies con-
sistent with CD. Induction therapy of prednisone with main-
tenance sulfasalazine had a good initial clinical response, but
blood testing continued to show abnormalities (ie, elevated
platelets, elevated CRP, and low albumin). Symptomsworsened
on tapering of the corticosteroid medication, and repeat colo-
noscopy and biopsies showed acute and chronic inflammatory
changes. Infliximab was initiated with a 10 mg/kg induction
dose given at day 0 and day 5 as inpatient, with a third induction
dose given 4 weeks later as outpatient. There was a good clinical
response, but an infliximab trough level (ELISA methodology)
drawn before administration of the third induction dose
revealed an undetectable drug level (,0.035 ug/mL) with anti-
infliximab antibodies of 51 AU/mL. During the third infusion,

the patient developed hives, and 2weeks after the third infusion,
no drug level was detectable and antibodies to infliximab had
risen to 243 AU/mL. Infliximab was discontinued, and adali-
mumab was initiated with an induction dose of 20 mg sub-
cutaneously every 2 weeks. The adalimumab drug level quickly
declined (Figure 1), leading to a dose of 40 mg weekly to try to
obtain levels of $12.5 mg/mL. After 2 months, the dose was
reduced to 20 mg every second week as summarized in Table 1.
The patient currently remains clinically well, with resolution of
mucosal inflammation on colonoscopy 3 years after diagnosis.

DISCUSSION

Eosinophilic colitis is a form of chronic intestinal inflammation
characterized by elevated mucosal eosinophils that, in infants,
is commonly due to food proteins and resolves with an amino
acid formula. This case illustrates that eosinophilic infiltration
of colonic mucosa is not always diagnostic of allergy or in-
fectious etiologies and that there can be evolution to an IBD
diagnosis. Eosinophilic colitis is reported to predate more
typical histological findings of IBD in children, speculated to
be protective or part of a continuum of evolution of IBD and a
distinguishing feature of VEO-IBD.7–9 The CD responded to
aTNFa therapy, but even with high-dose accelerated inflix-
imab, the patient rapidly cleared the drug and developed
infliximab antibodies.

An empiric dosing schedule of 20mg biweekly was initiated, but
quickly proved inadequate with rapidly falling drug levels and

Figure 1. Anti-TNF-alpha dosing and serum levels.
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increasing CRP that resolved with higher adalimumab doses.
With infliximab, pretreatment predictors of rapid drug clear-
ance by week 14. Ongoing tumor necrosis factor-alpha (TNFa)
drug monitoring in well-controlled young children may allow
for dose reduction and should also be considered.

In summary, in infantile IBD, there is evolution of colonic
histologic changes to clarify diagnosis and loss of response to
treatment using anti-TNFa medications is preventable, but

requires individualization of dose intensification based on
obtaining numerous trough drug level tests.
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Table 1. Adalimumab injections and blood work measures

Injection Time
a
(day)

Dose (mg) and

frequency changes

Drug level
b

(mg/mL) Weight (kg) Height (cm) BMI (kg/m
2
) CRP (mg/L) ESR (mm/hr) Hb (g/L) Alb (g/L)

1 0 20

Q2weeks

11.7 79 18.7 3.7 23 94 46

7 10.556

2 14 20 7.245 12.1 79 19.4 29.4 42 90 45

3 28 20 1.172 12.1 80.1 18.9

4 42c 20

Q1week

,5 5 87 44

5 49 20 0.820

6 53c 40

Q1week

11.9 81 18.7

7 60 40 3.976 12.3 81 18.7 6.1 31 97 44

8 67 40 10.463

9 74 40 14.139

10 81c 40

Q10days

20.678 12.3 82.4 18.1

11 91c 40

Q2weeks

22.796

12 101 40 12.234

13 115 40 13.302

14 129 40 12.563

15 143 40 13.3 85.9 18 1 8 110 42

20 213 40 32.099

22 241c 20

Q2weeks

25 283 20 14.462

26 297 20 15.4 90.7 18.7 2.1 12 121 41

35 423 20 12.544

48 605 20 14.904

49 619 20 16.1 99 16.4 0.6

59 759 20 16.5 100.4 16.7 5.2 118 37

68 885 20 18.6 105.5 16.7 5.2 10 118 37

69 899 20 10.168
a Time is the number of days from the first induction dose of adalimumab.
b Drug levels were drawn premedication.
c Denotes change in the dosing schedule.
Alb, albumin; BMI, body mass index; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Hb, hemoglobin.
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