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Drug-induced enterocolitis syndrome (DIES) in a 10-year-old girl
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A B S T R A C T

We report the case of a child presenting with an adverse drug reaction highly suggestive of drug-induced

enterocolitis syndrome (DIES) to amoxicillin (AMX). A 10-year-old girl developed repetitive vomiting

and pallor without cutaneous or respiratory symptoms 2 h after AMX intake. DIES is not a well-described

entity, and very few data are available in the literature. In the absence of an existing definition, the

diagnosis of DIES can only be suspected and is based on its homology with food protein-induced

enterocolitis (FPIES). The major criterion is the recurrence of repetitive and often incoercible vomiting

occurring within 1–4 h of ingestion of the culprit food in the absence of IgE-mediated allergic classic skin

and respiratory symptoms. Once the diagnosis of DIES to AMX is suspected, an open challenge with AMX

should be undertaken with caution, under medical supervision in a day hospital unit because of the risk

of severe recurrence. Once the diagnosis is confirmed, AMX should be contraindicated to avoid severe

reactions.
�C 2019 French Society of Pediatrics. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

Drug-induced enterocolitis syndrome (DIES) is a poorly
described nonimmediate adverse drug reaction. In the absence
of validated diagnostic criteria, the diagnosis of DIES is based on
that of food protein-induced enterocolitis (FPIES). We report a
highly probable case of DIES to amoxicillin (AMX) in a child.

2. Observation

A 10-year-old girl was referred for a suspected drug hypersen-
sitivity reaction to AMX that had been administered 9 months
before for acute otitis media. She had previously tolerated this
beta-lactam agent. However, 2 h after intake of the first dose, she
developed repetitive vomiting and pallor without cutaneous or
respiratory symptoms. She was admitted to an emergency depart-
ment. At initial examination, she had no fever, no dehydration, and
blood pressure was normal. Symptoms resolved spontaneously
without antiemetics or infusion within 2–3 h; 10 h later, she
developed a watery diarrhea that resolved spontaneously within a
few hours. After the reaction, she did not receive any antibiotics
and she tolerated paracetamol.
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Because the suspicion of DIES to AMX was low, and the index
reaction was nonimmediate and nonsevere, a supervised drug
provocation test (DPT) was proposed without prior skin tests (STs).
The patient received 1000 mg of AMX (32 mg/kg) and, in the
absence of an immediate reaction, was discharged after 1 h. At
3 h after AMX ingestion, she developed repetitive and protracted
vomiting with pallor, lethargy, and abdominal pain. She received
5 mg of desloratadine and 40 mg of prednisolone, and was
admitted to an emergency department because symptoms
persisted. She had no fever, no dehydration, no cutaneous or
respiratory involvements, and blood pressure was normal. No
blood tests were performed. She was rehydrated orally, and
symptoms resolved within 2 h without infusion or antiemetics.
The patient developed a weak watery diarrhea 8 h later.

An allergological work-up was performed 6 weeks after the
DPT, including prick tests (PTs) and intradermal tests with the
soluble forms of AMX, benzyl-penicillin, and cefuroxime, as
previously described [1]. Responses were negative at 15–20 min,
6–8 h, and 48–72 h. The dosage of specific IgE against AMX was not
given, because an IgE mechanism was unlikely, and both the PT and
intradermal tests yielded negative results in the immediate
readings. In addition, their predictive values for the diagnosis of
IgE-mediated reactions to drugs in children are very low. DPTs
were performed with alternate drugs, including phenoxymethyl-
penicillin (Oracilline1 2,000,000 UI/day, 65,000 UI/kg/day) and
cefpodoxime (Orelox1 250 mg/day, 8 mg/kg/day) in our day
olitis syndrome (DIES) in a 10-year-old girl. Archives de Pédiatrie
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hospital unit, and were prolonged at home for a total of 3 days. No
reaction occurred.

3. Discussion

DIES is not a well-described entity. In the absence of an existing
definition, the diagnosis of DIES is suspected and is based on its
homology with FPIES. FPIES is considered to be a gastrointestinal
food allergy of infancy, although it is also described in older
children or adults [2]. There is also no validated biomarker for the
diagnosis of FPIES, and the diagnosis is based only on the presence
of typical symptoms. Symptoms depend on the frequency of food
exposure. Chronic FPIES occurs when foods are consumed on a
regular basis, for example, cow’s milk or soy formula. Regular
exposure results in non-specific symptoms including chronic
diarrhea and failure to thrive, which resolve within days of
elimination of the offending food. Then, after a period of avoidance,
a typical acute FPIES occurs at re-exposure. For foods that are not
consumed regularly, no chronic symptoms are observed, but
occasional exposure results in acute FPIES. Chronic diarrhea and
weight loss may have other causes than delayed food allergy, and
they should be investigated. The clinical presentation of acute
FPIES is typical, and recent guidelines defined criteria to improve
its recognition [3]. The major criterion is the recurrence of
repetitive and often incoercible vomiting in the 1–4-h period after
the ingestion of the culprit food, in the absence of IgE-mediated
allergic classic skin and respiratory symptoms. Three or more
minor criteria are also required for the diagnosis of FPIES including
lethargy, pallor, diarrhea within 24 h of ingestion, need for
emergency department visit, intravenous hydration, hypotension,
hypothermia, and increased neutrophil count > 1500/mm3 above
the baseline count. An oral food challenge (OFC) is generally not
indicated for the diagnosis of FPIES if the history is convincing
given the risk of recurrence of a severe reaction. However, OFC is
indicated 12–18 months after the last reaction to assess the
development of tolerance [2,3]. The diagnosis of FPIES during a
food challenge requires the symptom of typical repetitive vomiting
(major criteria) and at least two minor criteria. Acute FPIES mimics
other conditions such as sepsis or gastroenteritis, but lethargy,
floppiness, pallor, in the absence of fever, and a normal C-reactive
protein (CRP) level may alert against a differential diagnosis [4]. In
addition, acute FPIES typically completely resolves in a few hours.
The clinical presentation of acute FPIES differs from IgE-mediated
allergy because of its delayed onset, the absence of cutaneous or
respiratory symptoms, and because allergy test results, including
skin tests, and specific IgE levels are usually normal. Laboratory
findings such as increased white blood cell count with neu-
trophilia, thrombocytosis, metabolic acidosis, and methemoglobi-
nemia can be present in acute FPIES, but they are not specific and
not mandatory for the diagnosis [3]. Acute FPIES is considered
mild–moderate when vomiting is intermittent and self-resolving
by oral rehydration. FPIES is severe when the patient has projectile
and repetitive (� 4) vomiting, lethargy, pallor, dehydration, and
needs intravenous fluids.

In our patient, moderate acute DIES to AMX was highly
probable because:

� she had been previously sensitized
� she had a positive DPT with typical repetitive vomiting 1–4 h

after ingestion of AMX
� she had three of the minor criteria, and;
� no other differential diagnoses including septic shock, metabolic

disease, or surgical emergency were plausible.
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The pathogenesis of FPIES and DIES is poorly understood. These
entities are considered to be non-IgE-mediated allergies. Recent
data showed the paucity of both humoral and cellular specific
immune responses and the potential involvement of innate
immunity in the pathogenesis of FPIES [5,6].

In our patient, ST results were negative in immediate and late
readings, confirming the absence of both humoral and cellular
sensitizations. Three cases of DIES to AMX in children [7–9] and one
case to AMX/clavulanic acid in an adult have been reported in the
literature [10]. To the best of our knowledge, no cases of DIES to
other drugs have been reported. As in our case, DIES was diagnosed
based on a positive response to DPT, in the absence of other plausible
causes. DPTs with AMX or AMX/clavulanic acid were performed in
all cases, but the potential cross-reactivity to phenoxymethylpeni-
cillin and cephalosporins was not assessed. Our patient tolerated
phenoxymethylpenicillin, indicating that the side chain of AMX
rather than the beta-lactam ring is involved in the pathogenesis of
DIES to AMX. Our patient also tolerated cefpodoxime, indicating that
there was no cross-reactivity with cephalosporins. Finally, as in our
case, the recurrence of more severe symptoms was observed in all
patients, including dehydration and hypotension. Although the
majority of children with FPIES will outgrow their disease by the age
of 3–5 years (2), the prognosis of DIES is unknown.

4. Conclusion

Although rare, the diagnosis of DIES to AMX should be
suspected when repetitive vomiting without skin or respiratory
symptoms occurs within a few hours of drug intake, in the absence
of other plausible diagnoses. A DPT with AMX should be performed
with caution, under medical supervision in a day hospital unit
because of the risk of severe recurrence. In the case of positive DPT
results, the diagnosis is confirmed and AMX should be contraindi-
cated to avoid severe reactions. Before being prescribed, tolerance
of other penicillins and cephalosporins should be assessed.
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