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Caustic ingestion in children: A 6-year retrospective study
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Abstract

Some aspects of the management of caustic ingestion in chil-
dren are still debated. We aimed to determine the predictive value
of epidemiological and clinical features of caustic ingestion, and to
define guidelines adherence. This is a retrospective study on chil-
dren <18 years referred to our Emergency Department over 6 years
because of caustic ingestion. Statistical significance at p<0.05.
Overall, 107 caustic ingestions were identified, mainly accidental
<5 years (87.85%). Bleach was the most common caustic
(46.73%). Forty-six patients underwent endoscopy; 57.38% chil-
dren who should have endoscopy on guidelines, actually did not
(p<0.0001), but no complications were reported. No or minimal
lesions were reported in asymptomatic children; >2 symptoms cor-
related with the severity of lesions (p<0.0002). Therapy of severe
cases was correct; overtreatment was observed for minor injuries
(p<0.0001). Asymptomatic children after caustic ingestion have a
very low-probability of moderate-severe endoscopic lesions, and
the risk of severe damage increases proportionally with >2 symp-
toms. Prospective studies are needed to evaluate the efficacy of
intensive clinical observation versus EGD on low-risk children to
identify those with clinically relevant esophageal lesions.
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Introduction

Caustic Ingestion (CI) is relatively common in childhood, but
the distinction between suspected and confirmed cases is often dif-
ficult, and sometimes children do not show any sign or symptom.'?
The first step is to identify the ingested caustic, its chemical prop-
erties, pH, physical form, concentration, ingested quantity and
contact time, as all such features influence the severity of eventual
gastrointestinal lesions.>#

The most efficient method to assess mucosal damage after CI
is EsophagoGastroDuodenoendoscopy (EGD),® but the relation-
ship between signs and symptoms and the extent of gastroe-
sophageal damage is still unclear,'*° and different studies draw
different conclusions about EGD indications and timing.>%!°
Indeed, no strong epidemiological and clinical predictors of severe
lesions are reported in literature, apart from suicidal attempt, acci-
dental deliberate ingestion, hematemesis and dyspnea;"!! the pre-
dictive role of oral lesions is debated.>¢ Available guidelines by the
European Society for Pediatric Gastroenterology Hepatology and
Nutrition (ESPGHAN) and the European Society of
Gastrointestinal Endoscopy (ESGE) recommend that “every child
that has ingested a corrosive substance should have a thorough fol-
low-up, with endoscopy dictated by symptoms and dependent on
the symptoms/signs, the timing should be within 24 hours”.!' As
regards children with suspected CI and symptoms/signs, EGD is
suggested to identify digestive tract lesions, but is withheld if the
child is asymptomatic.!' The Italian Consensus Statement pro-
posed by the Italian multicenter observational study of the
Gastroenterology, Hepatology and Nutrition Society (SIGENP)
provides similar recommendations.!?

Aims of this study were to determine the predictive value of
epidemiological and clinical features of CI and to evaluate guide-
lines adherence.

Materials and Methods

This single-center retrospective observational study was con-
ducted on all the patients <18 years referred to the Emergency
Department (ED) of the Regina Margherita Children’s Hospital of
Turin, Italy, since January 2012 to December 2017 because of acid
(pH<2), alkaline (pH>12), oxidants agents and/or household
bleach ingestion. Although household bleach is an alkaline agent,
it was considered separately because its toxic action is partly due
also to oxidizing effect.

The patients were identified reviewing our Hospital medical
records; the following International Classification of Diseases (9*
revision) discharge codes were screened: 947 (other and unspeci-
fied drugs and medical substances causing adverse effects in ther-
apeutic use), 983.0 through 983.9 (toxic effects of corrosive aro-
matic acids and caustic alkalis), 989.0 through 989.89 (toxic
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effects of substances chiefly non-medicinal), 530.1 through 530.8
(other specified disorders of the esophagus), 535.4 (other specified
gastritis), E861.0 through E861.9 (accidental poisoning by cleans-
ing and polishing agents, disinfectants paints and varnishes),
E864.0 through E864.4 (accidental poisoning by corrosives and
caustic not elsewhere classified), E866 (accidental poisoning by
other metals and their compounds and fumes), E950.7 (suicide and
self-inflicted poisoning by corrosive and caustic substances).

Each event was classified as accidental or intentional (suicidal
attempts). Accidental events were defined as unintentional self-
exposure to caustics (unintentional general) or when unaware chil-
dren deliberately drank a liquid in cans or bottles containing caus-
tics (accidental-deliberate).!

All the children were divided in four groups according to age:
<1 year, 1-4 years, 5-10 years, >10 years. The information record-
ed for each admission were time of arrival, time between the event
and hospital admission, length of stay in the ED, admission to
Intensive Care Unit, commercial name and characteristics of the
caustic agent(s) involved in each event, packaging (original or
non-original), recurrence of poisoning, site of the event, and
whether CI was accidental or intentional. For each patient we also
recorded clinical, diagnostic and therapeutic data.

The severity of signs and symptoms was graded according to
the Poisoning Severity Score (PSS)."* Based on PSS, we divided
gastrointestinal and respiratory signs and symptoms into mild (one
single vomiting, oral and/or pharyngeal lesions), moderate (pro-
longed vomiting, dysphagia, drooling, hematemesis, dyspnea) and
severe (massive hemorrhage with shock and/or perforation, death).
Induced vomiting was excluded.

Adherence to ESPGHAN/ESGE guidelines and the Italian
Consensus for EGD and therapy was evaluated.!'> EGD is indicat-
ed in case of intentional or accidental-deliberate CI with or without
symptoms; >1 sign(s) or symptom(s) suggestive for possible
oropharyngeal, esophageal and gastric lesions; respiratory symp-
toms. Clinical observation for 24-48 hours is suggested as first-line
approach instead of EGD when CI is only suspected and children
are asymptomatic.'?

EGD timing after CI was classified in urgent (<6 hours) or
deferred (6-24 hours or more). Gastroesophageal lesions were clas-
sified by endoscopic classification modified from Zargar (Table
1).14

As regards therapy, for each patient we recorded the type of
gastroprotection (antacids, including magnesium hydroxide/alu-
minum hydroxide, magaldrate anhydrous, and sucralfate; H2-
blockers; proton pump inhibitors), and if antibiotic and steroids
were given. Therapeutic adherence to guidelines and consensus
has been evaluated according to the following recommendations:
no therapy for grade I lesions, proton pump inhibitors for grade 11,
corticosteroids for grade IIb'° and III"' and antibiotics for grade III.

Quantitative data have been described as mean + Standard
Deviation (SD) or median(range), as appropriate; qualitative data
have been described using frequencies and percentages.
Differences between groups were tested by Chi-squared test or
Fisher’s exact test, as appropriate. Correlation was tested by
Spearman cograduation coefficient. All data were analyzed using
SAS Software for Windows, version 9.2 (SAS Institute Inc., Cary,
NC, USA). All the tests were two-tailed and statistical significance
was set at p<0.05.

The study protocol conforms to the International regulatory
guidelines and current codes of Good Epidemiological Practice.
Because patients’ care was not altered by the inclusion in the study,
the approval of ethical committee was not necessary.
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Results

Out of 271,235 total ED visits during the study period, 107
children (0.04%) have been admitted due to acute CI, accounting
for 9.93% of all the acute poisoning. Among them, 63/107
(58.88%) were males and 79/107 were 1-4 years old (73.83%);
median age was 2.17 years (range 0.60-16.08 years).

Epidemiological features

Epidemiological features of the study population are reported
in Table 2. Overall, 94 CI were accidental (87.85%) and 13 were
intentional suicide attempts (12.15%); all the 79 children ageing 1-
4 years experienced accidental CI (84.04%), while 92.31% of sui-
cide attempts involved children >10 years (p< 0.0001). There was
significant prevalence of males for accidental cases and females
for suicide attempts (p=0.037).

Information regarding the packaging of the caustic agent was
unknown in 53/94 accidental CI (56.38%). Focusing on children
with moderate-severe accidental injuries, the packaging was not
known in 5/10 cases (50.00%) or did not correspond to the original
in the other 5/10 cases (50.00%).

All the caustics were in liquid form. The most common agent
was household bleach, involved in 50/107 cases (46.73%); 32/107
were alkaline (29.91%), 12/107 were acid (11.21%), and 11/107
oxidant (10.28%); the agent was unknown in 2/107 cases (1.87%).
No significant correlation was reported between age, gender, time
since ingestion, characteristics of caustics and clinical signs and
symptoms.

EGD findings

EGD was performed on 46/107 children (42.99%) and was
positive in 25/46 cases (54.30%). On the other hand, 35/61 chil-
dren (57.38%) who should have undergone EGD, based on
ESPGHAN/ESGE guidelines and the Italian Consensus,'®!! actual-
ly did not. Adherence for EGD, when performed, was complete for
each grade of lesions. Out of the 21/46 patients with no lesions,
only one had no indication for EGD (p< 0.0001).

Among children who underwent EGD, mild (grade 1), moder-
ate (grade II), and severe lesions (grade I1I) were reported in 10/46
(21.74%), 11/46 (23.91%), and 4/46 (8.70%) respectively. Two
cases of esophageal stricture were described among severe lesions:
one in a 2-year-old girl with accidental-deliberate ingestion of
household product containing sodium hypochlorite and sodium
hydroxide, and one in a 14-year-old girl who had ingested a house-
hold cleaning product containing ammonia, as suicide attempt.
Gastric burns were reported in 11/46 patients (23.91%); 3/11
showed also duodenal abnormalities, but no one was related to acid
agents. Eight/15 children with grade II and III lesions (53.33%)
ingested alkaline agents, 6/15 (40.00%) ingested household bleach
and 1/15 (6.67%) an acid agent.

Out of the 50 children who ingested household bleach, 18
(36.00%) underwent EGD: 12/18 (66.67%) showed no or grade I
lesions, and 6/18 (33.33%) showed grade II or III lesions. Out of
the 32 children who ingested alkaline agents, 21 (65.62%) under-
went EGD: 13/21 (61.90%) showed no or grade I lesions, and 8/21
(38.10%) showed grade II or III lesions. Comparing the proportion
of grade II/III lesions between children who ingested bleach and
alkaline agents, no significant difference was observed (p=0.76).
Three/12 children underwent EGD after the ingestion of acid
agents: 2/3 (66.67%) had no or grade I lesions, and 1/3 (33.33%)
had grade II lesions. Three/11 children underwent EGD after the
ingestion of oxidant agents, and all of them had no or grade I
lesions (Table 3).
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Among the 21 patients with no lesions, 5 (23.81%) underwent
EGD between 3 and 6 hours after the ingestion, 15 (71.43%)
between 6 and 24 hours and 1 (4.76%) over 24 hours. All the 10
patients with grade I lesions and 7/11 patients with grade II lesions
(64.63%) underwent EGD between 6 and 24 hours. All the 4
patients with grade III lesions underwent EGD within 6 hours. One
case was the suicide attempt of a 13-year-old girl who ingested 15
ml of bleach, and showed single vomiting; the other 3 cases were
accidental: a 2-year-old boy, who swallowed a degreaser for indus-
trial scrubbers without evidence of sequelae at the chest X-ray and
showed vomiting, oral lesions and cough, and two siblings (3-year-
old boy and 2-year-old girl) who swallowed a large amount of
household product containing sodium hypochlorite and sodium
hydroxide; the boy showed oral lesions, cough and single vomit-
ing, and resulted in esophageal perforation, while his younger sis-
ter showed single vomiting and presented tight esophageal steno-
sis, as already described above. No fatal cases were reported.

Endoscopic follow-up was correctly performed in all the
patients with grade III lesions; it was performed also in 7/11
patients with grade II lesions (63.64%) and in 1/10 with grade I
lesions (10%) even if not strictly indicated (p< 0.0001).

Correlation between clinical features and EGD findings

Among the children with no lesions or grade I lesions, respec-
tively 14/21 (66.67%) and 7/10 (70.00%) patients presented almost
1 symptom upon arrival (p<0.0002). The absence of symptoms
was always associated with no or mild lesions (p<0.0002). The
PSS value correlated with moderate-severe clinical consequences
(PSS 2 or 3) for all the patients with grade Il and III lesions
(p<0.0001). All the children whose management was modified by
grade II and III lesions presented at least 1 symptom at the onset.

Oral and/or pharyngeal lesions correlated with moderate-
severe EGD injuries, as they were reported in 72.73% of grade II
and 50% of grade III lesions (p<0.003). Moderate gastric symp-
toms were reported in 4 patients with grade I (40.00%), in 9
patients with grade II (81.82%), but in no patient with grade III
lesions (p<0.0001).

Among moderate symptoms, drooling and prolonged vomiting
episodes were significant predictors of mild and moderate EGD
injuries (p<0.0104 and p<0.0089 respectively) but they were not
significant predictors of severe EGD injuries. Prolonged vomiting
showed moderate positive linear correlation to the presence of
lesions of any grade (p=0.37).

The risk of moderate-severe EGD injuries increased progres-
sively with increasing number of signs and symptoms: > 2 symp-
toms showed a good positive correlation with lesion severity
(p<0.0002). Among the 9 children who underwent EGD with only
1 symptom, 7 (77.78%) had ingested alkaline agents; 4/9 (44.44%)
showed grade I lesions (2 reported prolonged vomiting, 1 stom-

Table 1. Zargar Endoscopic classification of gastroesophageal injury.

0 Normal examination
| Edema and hyperemia of the mucosa

CPress

achache and 1 oral lesions), 3/9 showed grade II lesions (1 with
prolonged vomiting, 1 with hematemesis and 1 with dysphagia)
and 2/9 children showed grade III lesions (both with prolonged
vomiting). No case of dyspnea was reported (Table 4).

Laboratory tests

Overall, 63/107 children (58.88%) had blood tests (blood cells
count, liver and kidney function, C-reactive protein, electrolytes,
lactate and pH), but only in 3 cases the results modified the man-
agement. The first was the above reported 13-year-old girl who
ingested household bleach as suicide attempt; she was put on
antibiotic because of high white blood cells count and high C-reac-
tive protein level. The second was a 16-month-old boy who acci-
dentally ingested toilet cleaner with hydrochloric acid; he showed
high white blood cells count, high C-reactive protein level and low
plasmatic sodium and was put on 7.v. antibiotic and hydration. The
last one was a 3-year-old boy who accidentally ingested a house-
hold alkaline cleaner and showed high white blood cells count and
high C-reactive protein level; he was put on antibiotic as well.

Therapy

As regards therapy, there was complete adherence to the Italian
Consensus only for patients with grade III lesions; no patients with
grade I and 4/11 (36.36%) patients with grade II followed the
Italian Consensus (p< 0.0001). All the 10 patients with grade I
lesions and 18/21 (85.71%) patients with no lesions received gas-
tric antacid therapy alone or in addition to proton pump inhibitors.
Antibiotics were used in 5 patients (45.45%) with grade II and in
1 patient who did not undergo EGD. If we considered
ESPGHAN/ESGE guidelines,'® which recommend steroids for
patients with grade IIb lesions, the adherence was complete for
5/11 patients (45.45%). The type of medication administered for
each grade of injury is shown in Table 5.

Discussion

Our study shows that the absence of signs and symptoms after
CI is always associated with no or minimal gastroesophageal
lesions. On the other side, the association of >2 symptoms after CI
was positively associated with moderate-severe lesions at EGD.
This is consistent both with retrospective and prospective previous
studies reporting a very low incidence of patients with grade III
lesions without any early symptoms and/or signs.'>!%15:16 Tndeed,
more than half of the children with mild-moderate signs or symp-
toms who should had EGD based on available recommendation,
actually did not, but also did not show any worsening during inten-
sive clinical observation and were discharged home. Among them,
no one developed any complication on follow-up.

Ila Superficial ulceration, erosions, friability, blisters, exudates, hemorrhages, whitish membranes

IIb Grade 2a plus deep discrete or circumferential ulcerations

llTa Small scattered areas of multiple ulceration and areas of necrosis with brown-black or greyish discoloration

[l b Extensive necrosis
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It is well known that no sign or symptom is completely predic-
tive of relevant gastroesophageal injury at EGD,'>!7 and the risk of
severe lesions increases proportionally with the number of signs
and symptoms reported.’!! Indeed, EGD may prove to be particu-
larly valuable in the event of large amounts of caustic agent ingest-
ed, suicide attempts, or persistent symptoms.'®

Among mild symptoms, oropharyngeal lesions are the only
which correlate significantly with higher risk of moderate-severe
endoscopic injuries, as already described.!”!® Moderate symptoms
did not correlate with lesions’ severity, as drooling and prolonged
vomiting were observed also in patients with no lesions. On the
other side, prolonged vomiting was reported by the majority of
children undergoing EGD because of just one single symptom.
Unfortunately, the small number of such children in our population
does not allow any statistical evaluation, and we cannot exclude
that the high variability of lesions’ degrees reported was casual.
Hematemesis has a high positive predictive value for gastroe-
sophageal lesions, but in our study, it was reported only in 1 patient
with grade II lesions. 101!

Endoscopy is recommended for all symptomatic children with
suspected CI, regardless signs and symptoms severity.!"'> On the
other hand, some authors have suggested wait-and-see strategy in
selected patients in order to avoid unnecessary EGD, and have
shown that conservative approach can be safe in case of mild
symptoms and ingestion of specific groups of corrosive agents.>*3
Anyway, the decision whether to perform EGD should be made by
ED pediatricians along with trained pediatric gastroenterologist, in
order to avoid excessive delay in the treatment of severe caustic
lesions.'” On our results, we could argue if EGD could be reason-
ably withheld in favor of intensive clinical observation and follow-
up not only in asymptomatic patients, but also in well-selected
population of children with accidental non-deliberate CI and mild-
moderate symptoms without oral lesions. Unfortunately, this
hypothesis cannot be completely answered by our observation:
prospective multicenter studies are needed to evaluate the efficacy
of intensive clinical observation versus EGD on low-risk children
to identify those with clinically relevant esophageal lesions.

Laboratory tests are recommended especially in critical
patients,>'® but are unlikely to influence the treatment of caustic
ingestion?. Consistently with this observation, in our experience
the management was modified by laboratory findings only in three
cases.

As regards epidemiological features of pediatric CI, available
data are scanty.'*?’ Information about the real amount of ingested
caustic and effective ingestion may be not completely reliable, as
caregivers do not witness most of CI. Anyway, usually a small
amount of caustic agent is involved in unintentional general CI?,
often resulting in oral contamination instead of complete ingestion.

Previous Italian reports show that CI accounts for 11% of poi-

soned children referring to ED, and that household bleach is the
most commonly ingested agent, consistently with our observa-
tion.!>?! Commercial household bleach, containing sodium
hypochlorite and sodium hydroxide, is an alkaline agent with oxi-
dizing properties. It is known to cause minor adverse effects when
ingested:'%2? usually, it causes mild late injuries and rarely pene-
trate deeply enough to damage the submucosa or muscularis pro-
pria.® A few cases of fatal bleach ingestion are described.?* In our
study, household bleach ingestion resulted mostly in none or grade
I lesions; only the large amount of chlorine bleach’s ingestion by
suicidal attempts or accidental-deliberate CI showed severe
lesions, and none of them showed persistent vomiting.

As already reported, alkalis were the most responsible for
injuries, even in children reporting just one single symptom.
Anyway, surprisingly, the proportion of moderate-severe lesions in

Table 2. Baseline characteristics of the patients included in the
study.

Age (years)
<1 3 (2.80)
1-4 79 (73.83)
5-9 10 (9.35)
=10 15 (14.02)
Gender
Male 63 (58.88)
Female 44 (41.12)
Intention
Accidental 94 (87.85)
Intentional 13 (12.15)
Caustic type
Household bleach 50 (46.73)
Alkaline 32 (29.91)
Acid 12 (11.21)
Oxidant 11 (10.28)
Unknown 2 (1.87)
Time since ingestion (hours)
6-11 19 (17.76)
12-17 39 (36.45)
18-23 36 (33.64)
0-5 2 (1.87)
Unknown 11 (10.28)
Packaging (excluding suicidal attempts)
Original 17/94 (18.09)
Not original 24/94 (25.53)
Unknown 53/94 (56.38)

Table 3. Correlation between caustic type and grade of gastroesophageal lesions. The different proportion of grade II/III between chil-
dren who ingested household bleach and alkaline agents was not significant (p=0.76).

Household bleach* 50 32 (64.00) 8 (16.00) 4(8.00) 5 (10.00) 1 (2.00)
Alkaline? 3 11 (34.38) 10 (31.25) 3(9.37) 5 (15.63) 3(9.37)

Acid 12 9 (75.00) 1(8.33) 1(8.33) 1(8.33) 0 (0.00)

Oxidant 11 8 (712.73) 2 (18.18) 1(9.09) 0 (0.00) 0 (0.00)
Unknown 2 1 (50.00) 0 (0.00) 1 (50.00) 0 (0.00) 0 (0.00)

*no EGD: patients who did not undergo esophagogastroduodenoendoscopy. FProportion of cases for each kind of caustic agent.
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our population was not significantly different between children
exposed to household bleach and those exposed to alkaline agents.
This observation could be affected by the small size of our popu-
lation. Moreover, the majority of our cases were due to exploratory
accidental ingestions, usually involving small amounts of caustics,
as noted above. The potential damage of alkaline agents is often
worse because of their innocuous taste, leading to the ingestion of
larger amounts; liquefactive necrosis and subsequent submucosal
destruction allows deeper penetration, causing more esophageal
lesions than acids.?¢?52¢ Experimental models on animals have
shown that alkaline agents may determine worsening of damage
within a couple of hours since mucosal contact,?” suggesting that
too early EGD could underestimate esophageal lesions. In our pop-
ulation, 4 out of 5 patients with no lesion on EGD had ingested an
alkaline agent, but endoscopy was never earlier than 3 hours after
ingestion, so we are confident that they are unlikely false nega-
tives.

Finally, among accidental CI, the packaging was unknown in
56.38% of cases, maybe due to the retrospective nature of this
study. Anyway, non-original packaging (e.g. bottle of common use
without label) was reported in 25.53% of cases, and put children
on higher risk of accidental ingestion. The storage of caustics in
unlabeled non-original packaging still represent a major cause of
severe Cl and should be stressed in preventing campaigns.

CPress

Advising parents to place caustics out of reach, and childproof
packaging could be a step forward in the prevention of CI.”

The main limits of our study were its single-center, retrospec-
tive nature, with low sample size of patients who had EGD, and
scanty evidence of effective ingestion instead of oral contamina-
tion by a small amount of caustic agent, as we do not know if care-
givers actually witnessed the majority of episodes. Moreover, just
little information on the packaging of caustic agents was known.

Conclusions

In conclusion, our study shows that children with no symptoms
after CI have a very low-probability of moderate-severe endoscop-
ic lesions, and the risk of severe lesions increases proportionally
with the presence of >2 signs and/or symptoms, in particular drool-
ing and prolonged vomiting. Diagnostic recommendations were
often unattended; complete adherence on therapy was reported
only for patients with grade III lesions on EGD, and overtreatment
was observed for minor injuries.

Large prospective multicenter studies are needed to evaluate
the efficacy of intensive clinical observation versus EGD on low-
risk children to identify those with clinically relevant esophageal
lesions.

Table 4. Correlation between single and grouped gastrointestinal signs and symptoms and grade of gastroesophageal lesions.

none 32 (52.46) 7(33.33) 3 (30.00) 0 (0.00) 0 (0.00) 0.0002
1 13 (21.31) 12 (57.14) 4 (40.00) 3 (27.27) 2 (50.00)

=) 16 (26.23) 2(9.52) 3 (30.00) 8 (72.13) 2 (50.00)

Minor symptoms 24 (39.34) 8 (38.10) 4 (40.00) 1 (9.09) 4 (100.00) 0.0316
Oral and/or oropharyngeal lesions 11 (18.03) 6 (28.57) 4 (40.00) 8 (72.73) 2 (50.00) 0.0032
Vomiting 16 (26.23) 4 (19.05) 2 (20.00) 6 (54.55) 4 (100.00) 0.0076
Moderate symptoms 3 (4.92) 5 (23.81) 4 (40.00) 9 (81.82) 0 (0.00) <0.0001
Prolonged vomiting 1 (1.64) 3 (14.29) 2 (20.00) 2 (27.27) 0 (0.00) 0.0089
Drooling 2(3.28) 2(9.52) 2 (20.00) 4 (36.36) 0 (0.00) 0.0104
Dysphagia 0 (0.00) 0 (0.00) 0 (0.00) 1 (9.09) 0 (0.00)

Hematemesis 0 (0.00) 0 (0.00) 0 (0.00) 1 (9.09) 0 (0.00)

“Gl: gastrointestinal; *no EGD: patients who did not undergo esophagogastroduodenoendoscopy.

Table 5. Correlation between therapeutic options and grade of gastroesophageal lesions.

Gastroprotection* 54 (88.52) 18 (85.71) 10 (100) 11 (100) 4 (100)

Antacid and/or H2-blockers 52 (85.25) 13 (61.9) 7(70.0) 7(63.64) 1 (25.0) 0.0149
Proton-pump inhibitors 6 (9.84) 7(33.33) 7(70.0) 10 (90.91) 4 (100.0) <0.0001
Antibiotics 1 (1.64) 0 (0.0) 0(0.0) 5 (45.45) 4 (100.0) < 0.0001
Steroids 0 (0.0) 1 (4.76) 0(0.0) 1 (9.09) 4 (100.0) < 0.0001

“no EGD: patients who did not undergo esophagogastroduodenoendoscopy. “Gastroprotection includes: antacid therapy (

and proton-pump inhibitors. Some children received different medications at the same time.
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hydroxide/al hydroxide, magaldrate anhydrous, sucralfate), H2-blockers
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