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Drug hypersensitivity reactions (DHRs) 
are increasing in both adult and pediatric 
populations, especially in recent years. While 
IgE-mediated mechanisms are the most common 
cause of DHRs, non-IgE-mediated reactions 
involving drug-specific T-cell responses can 
also occur.1

Drug-induced enterocolitis syndrome (DIES) 
is a non-IgE-mediated, drug-specific T-cell-
mediated hypersensitivity reaction, primarily 
affecting the gastrointestinal system. The 
syndrome typically manifests 1 to 4 hours 
after drug ingestion and is characterized 
by symptoms such as nausea, vomiting, 

Drug-induced enterocolitis syndrome in children: report of 
two cases and a literature review

Murat Özer1 , Erhan Bahadır1 , Bahri Can Duran1 , Caner Aytekin1 ,  
Serap Özmen1

1Department of Pediatric Immunology and Allergy, Dr. Sami Ulus Maternity Child Health and Diseases Training and Research 
Hospital, Ankara, Türkiye.

ABSTRACT

Background. Drug-induced enterocolitis syndrome (DIES) is a recently defined clinical entity, first described 
in 2014. DIES is a hypersensitivity reaction with non-IgE mechanisms involving the gastrointestinal tract, 
occurring 1 to 4 hours after drug ingestion. Antibiotics are most commonly responsible, particularly amoxicillin 
or amoxicillin / clavulanic acid (AMX/CL). The main criterion is recurrent, often uncontrollable vomiting 
occurring 1-4 hours after drug ingestion, without classic IgE-mediated allergic symptoms such as cutaneous 
or respiratory reactions. To the best of our knowledge, 10 pediatric cases of DIES have been described in the 
literature. 

Case Presentations. A 4-year-old male and a 14-year-old male presented to our pediatric allergy clinic with 
a suspected hypersensitivity reaction to AMX/CL, and their specific IgE tests for penicillin G and penicillin V 
were negative. The younger patient was also tested for specific IgE against amoxicillin and ampicillin, which 
were also negative. Skin prick tests and intradermal test with AMX/CL were negative in both patients, but oral 
provocation testing with AMX/CL resulted in abdominal pain, vomiting and lethargy, confirming the diagnosis 
of DIES.

Conclusions. DIES should be considered in patients presenting with vomiting and lethargy following drug 
ingestion, particularly when IgE-mediated allergies have been ruled out. Early recognition and appropriate 
management, including drug provocation testing in a controlled setting, are crucial to ensure optimal patient 
outcomes. By presenting these two rare cases, we aim to raise awareness and deepen the understanding of DIES 
among healthcare professionals, which could contribute to earlier diagnosis and better patient outcomes. 
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abdominal pain, diarrhea, pallor, lethargy, and 
dehydration. Hypovolemic shock has been 
reported in some cases.2

The non-immediate adverse drug reaction 
known as DIES is not well understood. It 
is very important that this clinical picture, 
whose pathogenic mechanism is still unclear, 
is recognized early and treated correctly by 
physicians.2,3 We present two pediatric cases to 
raise awareness of this rare clinical entity, first 
described in 2014.

Case Presentations

Patient 1

A 4-year-old boy was admitted to our pediatric 
allergy outpatient clinic with a suspected 
hypersensitivity reaction (HSR). At 15 months 
of age, he developed maculopapular exanthema 
on the third day of treatment with amoxicillin 
/ clavulanic acid (AMX/CL), prompting 
discontinuation of the medication. The rash 
disappeared within 2-3 days. The patient 
had not used AMX/CL again since the initial 
reaction. 

The patient was evaluated in our pediatric 
allergy clinic and amoxicillin, ampicillin, 
penicillin G, and penicillin V specific IgE (sIgE) 
tests were negative. Skin prick test (SPT) and 
intradermal test (IDT) with AMX/CL (20 mg/
mL) were negative. With his family’s informed 
consent, the patient was set up for an open 
drug provocation test (DPT). The AMX/CL 
oral suspension was divided into two doses, 
each representing a portion between 10-90% of 
the total therapeutic dose and administered at 
30-minute intervals (reaching a total of 40 mg/
kg/day). 

One and a half hours after the last dose, the 
patient developed severe abdominal pain, 
four episodes of intermittent severe vomiting, 
pallor, and lethargy, without cutaneous, 
mucosal, respiratory, or systemic symptoms. 
Vital signs revealed an oxygen saturation of 

98%, respiratory rate of 22/min, blood pressure 
of 80/50 mmHg, and heart rate of 105/min. 

Intravenous (IV) 20 mL/kg 0.9% NaCI and 
ondansetron were administered. Laboratory 
tests, obtained three hours after the onset 
of vomiting, showed white blood cells 
(WBC): 12.98x109/L (normal range 5.5-15.5), 
neutrophils: 9.15x109/L (normal range 1.5-
8.5), platelets (PLT): 401x109 /L (normal range 
300±50), C-reactive protein (CRP): 0.3 mg/L (<5 
mg/L), blood urea nitrogen (BUN): 30 mg/dL (0-
23), creatinine: 0.69 mg/dL (0.3-1.2); and normal 
serum electrolytes. Acidosis was detected in 
blood gas analysis; pH: 7.29 (7.35-7.45), HCO3: 
18.6 mmol/L (18-23), PCO2: 38 mmHg (32-46). 
The patient was closely monitored, and lethargy 
improved after 12 hours. After 24 hours of 
observation, oral intake improved. On the day 
of the challenge test, there were no confounding 
variables or infectious contexts. No mast cell 
degranulation was observed (tryptase levels: 
3.78 ug/L [normal: <11.4]) three hours after 
reaction). The patient was diagnosed with 
DIES, fulfilling the diagnostic criteria (Table 
I).3 Afterwards, the patient was evaluated for 
beta-lactam cross-reactivity, and he tolerated 
cefuroxime without any problem.

Patient 2

A 14-year-old male patient was referred to our 
pediatric allergy outpatient clinic for recurrent 
vomiting episodes starting one hour after AMX/
CL ingestion at 3 and 11 years of age. No other 
AMX/CL exposures were reported. 

Specific IgE tests for penicillin G and V were 
negative. SPT followed by IDT were performed 
using AMX/CL (20 mg/mL), and both were 
negative. The patient was scheduled to undergo 
an open DPT with informed consent from his 
family. The AMX/CL tablet was administered 
in three doses, each representing 10-40-50% 
of the total therapeutic dose, at 30-minute 
intervals (reaching a total of 40 mg/kg/day). 
One hour and 15 minutes after the last dose, 
the patient developed severe abdominal pain, 
three episodes of severe vomiting, lethargy, 
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and pallor. IV hydration with 0.9% NaCl, 
methylprednisolone, and ondansetron were 
administered. There were no cutaneous 
or respiratory system findings other than 
vomiting. Upon assessment of vital signs, 
oxygen saturation was 97%, respiratory rate 
was 20 breaths per minute, blood pressure 
was 100/60 mmHg, and heart rate was 95 
beats per minute. Laboratory results revealed 
leukocytosis (WBC: 13.34x109/L [normal range 
4.5-13]) and neutrophilia (12.53x109/L [normal 
range 1.8-8]), PLT: 314x109/L (normal range 
300±50), BUN: 11 mg/dL (normal range 0-23), 
creatinine: 0.51 mg/dL (normal range 0.3-1.2); 
and serum electrolytes were within normal 
physiologic range. Tryptase levels were normal 
(0.98 µg/L). On the day of the challenge test, 
there were no signs of infection or any other 
potential confounding factors. The patient, 
who met the diagnostic criteria, was diagnosed 
with DIES (Table I).2 SPT/IDT and DPT with 
cefuroxime were planned for alternative beta-
lactam antibiotics.

Discussion

Drug-induced enterocolitis syndrome is 
a drug-induced non-IgE mediated HSR, 
primarily affecting the gastrointestinal system 
and typically occurring 1 to 4 h after drug 

administration. This clinical picture, which 
can cause severe clinical manifestations such 
as lethargy, hypotension and hypovolemic 
shock, is poorly recognized worldwide.4 Timely 
diagnosis and appropriate management of 
DIES are crucial. In this paper, we present two 
cases of DIES to highlight the need for increased 
awareness of this condition. 

In 2014, an Italian research group was the first to 
describe a case of a 6-year-old girl who developed 
vomiting 1-2 hours after AMX ingestion. They 
coined the term DIES to describe this clinical 
picture, as its clinical presentation and laboratory 
findings were reminiscent of food protein-
induced enterocolitis syndrome (FPIES). The 
immunologic mechanisms underlying DIES are 
still not fully understood. It has been suggested 
that metabolites formed after the drug passes 
through hepatic and intestinal processes may 
cause drug-induced intestinal damage.2 Reports 
of DIES cases were published from Spain in 
2017,5 Netherlands in 20193, and most recently 
from Türkiye in 2024.6 The fact that all of the 10 
pediatric cases described were from European 
countries suggests that awareness of DIES is 
very low worldwide (Table II).3-10 The incidence 
is unknown, but one Italian children’s hospital 
reported a 0.4% prevalence of DIES among 
pediatric patients referred for suspected DHRs.8 

Table I. Diagnostic Criteria for Patients Presenting with Possible DIES.
Major criterion

1. Vomiting in the 1- to 4-h period after ingestion of the suspected drug and absence of classic IgE-mediated 
allergic skin or respiratory symptoms

Minor criteria
1. A second episode of repetitive vomiting after ingestion of the same drug
2. Repetitive vomiting episode 1-4 h after ingestion of a different drug
3. Extreme lethargy
4. Marked pallor
5. Need for emergency department visit 
6. Need for intravenous fluid support
7. Diarrhea in 24 h (usually 5-10 hours) after ingested drug 
8. Hypotension
9. Hypothermia

DIES: Drug-induced enterocolitis syndrome.
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The low number of reported cases suggests that 
DIES may be underdiagnosed, particularly 
outside Europe.

The primary diagnostic challenge in DIES 
lies in differentiating it from IgE-mediated 
hypersensitivity reactions. The absence of skin 
and respiratory symptoms, along with normal 
tryptase levels, are the most critical points 
in differentiating it from an IgE-mediated 
reaction.1,2 Upon evaluating the clinical findings 
following DPT in 10 cases from the literature 
and 2 cases presented by us, vomiting was 
observed in all cases (12/12 patients). Pallor 
(11/12 patients) and lethargy (10/12 patients) 
were the other most common findings. Vomiting 
after drug ingestion may develop both with an 
IgE-mediated mechanism and with a non-IgE-
mediated mechanism (as in DIES). The key 
distinguishing factor is the timing of vomiting 
onset following drug ingestion in DIES, it 
begins 1.5 to 2 hours after ingestion, whereas 
in IgE-mediated reactions, it occurs within the 
first hour of exposure.2

Among the pediatric DIES cases in the literature, 
five were caused by AMX, 4 by AMX/CL, and 
1 by paracetamol. The two cases we presented 
were AMX/CL-induced, which is consistent 
with previous reports.2 Nausea, vomiting, and 
diarrhea are reported to be common side effects 
of AMX.11 For these reasons, in patients who 
develop nausea, vomiting, and diarrhea after 
AMX, DPT should be performed under hospital 
conditions to diagnose DIES.

Diagnostic criteria for DIES were proposed by 
Van Thuijl et al. (Table I).3 For the diagnosis, 
1 major and 3 minor criteria must be met 
(in addition, IgE-mediated cutaneous and 
respiratory symptoms must be absent). As in 
the 10 cases described in the literature, these 
diagnostic criteria were met in the two cases we 
presented. 

There are no specific or diagnostic laboratory 
parameters for DIES. There is no increase in 
tryptase levels. The most notable laboratory 
finding is “neutrophilic leukocytosis”. 

The neutrophil peak in DIES is expected 
approximately 6 hours after drug ingestion 
due to increased IL-8 and cortisol levels.2 In the 
described cases of DIES, there is no information 
about the time of collection of blood tests. 
Leukocytosis and neutrophilia were described 
in 6 cases in the literature, while in other 4 cases, 
no information about these tests was provided. 
In the first case we presented, blood tests were 
taken 3 hours after drug intake, and although 
leukocytosis was absent, neutrophilia was 
present. In the second case, blood tests were 
taken 6 hours after drug ingestion, and marked 
leukocytosis and neutrophilia were detected. 
To support the diagnosis, obtaining a complete 
blood count 6 hours after drug intake may 
be useful in confirming DIES, as this timing 
correlates with the characteristic laboratory 
findings. 

In the cases we have presented, type A reactions 
are the most likely to be confused with DIES. 
Isolated gastrointestinal symptoms, such 
as vomiting, abdominal pain, and diarrhea, 
can occur as side effects after the use of 
certain medications. These symptoms are 
typically mild and transient, leading to their 
interpretation as pharmacological reactions.11 
However, a key distinction between DIES and 
drug side effects lies in the severity, timing of 
onset, and the presence of associated systemic 
symptoms. In DIES, gastrointestinal symptoms 
are more severe, with vomiting often leading 
to significant dehydration and accompanied 
by systemic symptoms such as lethargy. This 
contrasts with the mild and self-limiting nature 
of typical drug side effects. Additionally, DIES 
symptoms usually begin 1 to 4 hours after drug 
ingestion, which represents a delayed onset 
compared to the immediate onset typically seen 
with drug side effects.2 Severe gastrointestinal 
distress, along with systemic symptoms like 
pallor and lethargy, suggests DIES rather than 
a simple drug side effect. Moreover, once IgE-
mediated reactions (e.g., anaphylaxis) have 
been ruled out, DIES should be considered in 
the differential diagnosis.
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Patch tests are used in the evaluation of delayed-
type hypersensitivity reactions; however, their 
sensitivity is limited in reactions associated 
with the gastrointestinal system.12,13 In the 
majority of DIES cases reported in the literature, 
patch testing was not performed. Similarly, in 
our study, the diagnosis was confirmed based 
on clinical findings and DPT. Patch testing 
presents practical challenges in pediatric 
patients and may not be adequate for assessing 
delayed reactions in the gastrointestinal tract, 
particularly in systemic conditions like DIES. 
However, we think that whether patch tests play 
a role in understanding DIES pathophysiology 
may be investigated in future studies. 

The management of DIES is primarily supportive 
care. Since the most prominent clinical finding 
in the acute phase of DIES is vomiting and the 
resulting fluid loss, treatment is mainly focused 
on addressing these symptoms.2 In nearly all 
cases reported in the literature, IV 0.9% NaCl 
and IV ondansetron were administered, leading 
to clinical improvement. Both IV 0.9% NaCl 
and IV ondansetron were also administered in 
the cases we presented. While the efficacy of 
corticosteroids has not been proven, they may 
be considered in patients with severe symptoms, 
as cell-mediated inflammation is suspected 
in FPIES.2 We administered IV steroids in our 
second case. Adrenaline is not recommended 
in the management of DIES, which shares a 
similar pathophysiology with FPIES.2 However, 
intramuscular adrenaline was given in the two 
cases from the literature because it was difficult 
to distinguish DIES from anaphylaxis. Despite 
adrenaline administration, vomiting persisted 
in both patients and only resolved after 
ondansetron was given.3,4

In conclusion, the identification of all reported 
cases of DIES in Europe underscores the 
need for increased global awareness of this 
condition. DIES should be considered in 
patients presenting with vomiting and lethargy 
following drug ingestion, particularly when 
IgE-mediated allergies have been ruled out. 

Early recognition and appropriate management, 
including DPT in a controlled setting, are 
crucial to ensuring optimal patient outcomes. 
We hope that by presenting these two rare 
cases, we contribute to greater awareness and 
understanding of DIES.
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