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Acute therapy with intravenous omeprazole on caustic esophageal injury:
a prospective case series
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SUMMARY. The ingestion of caustic substances may result in significant esophageal injury. There is no standard
treatment protochol for esophageal injury and most patients are treated with a proton pump inhibitor or H2
antagonist. However, there is no clinical study evaluating the efficacy of omeprazole for caustic esophageal injury.
A prospective study of 13 adult patients (>18 years of age) who were admitted to our hospital for caustic ingestion
between May 2010 and June 2010 was conducted. Mucosal damage was graded using a modified endoscopic
classification described by Zargar et al. Patients were treated with a proton pump inhibitor and maintained without
oral intake until their condition was considered stable. Patients received omeprazole 80 mg in bolus IV, followed
by continuous infusion of 8 mg/hour for 72 hours. A control endoscopy was performed 72 hours after admission.
There was significant difference regarding endoscopic healing between the before and after omeprazole infusion
(P = 0.004). There was no hospital mortality at the follow-up. Omeprazole may effectively be used in the acute
phase treatment of caustic esophagus injuries.
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INTRODUCTION

The ingestion of caustic substances induces a wide
range of injuries to the gastrointestinal tract, which
can be mild or fatal, or lead to chronic disease.
Caustic agents with a pH level <2 or >12 rapidly
penetrate layers of the esophagus resulting in
necrosis-induced scar formation in the mucosa that
limits deep tissue penetration.1 The extent of tissue
destruction depends on the physical form, type, and
concentration of corrosive agent, premorbid state of
the tissue, contact duration, and amount of substance
ingested. Liquefaction necrosis occurs and serious
esophageal injury becomes inevitable once alkaline
liquids penetrate deep muscle layers.2

The basic histopathologic reaction of tissue sub-
jected to caustic burn is the synthesis, deposition and
remodeling of collagen and following full-thickness
injuries to the esophageal wall, the normal esophagus
is replaced by dense connective tissue. Consequently,
when treating caustic burn injuries, it is necessary to
prevent stenosis and inhibit collagen synthesis or
change the properties of the deposited collagen. Col-
lagen overproduction has been estimated to cause
stenosis in half of the patients suffering severe burns.3

The main goal when treating caustic ingestion is
the prevention of stricture formation.

The optimal management protocols applicable to
treat severe damage after the ingestion of caustic
substances remain controversial. The main purpose
of medical treatment is the inhibition of any inflam-
matory reaction or stricture formation because of
esophageal burning. Stricture formation is thought
to be overcome by suppressing fibroplasia and scar-
ring. Many agents directed at the pharmacological
control of wound healing to prevent stricture for-
mation have been used in previous experimental
studies in the literature. Results of the treatment
protocols including steroids, antibiotics, heparin,
indomethacin, sucralfate, vitamin E, as well as total
parenteral nutrition are controversial for corrosive
burns.4–9
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associated. Başak Çakal, Erdem Akbal, Seyfettin Köklü, Ayşegül
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Omeprazole is a proton pump inhibitor (PPI),
which also has anti-inflammatory and antioxidant
properties.10,11 A few experimental studies have inves-
tigated the relationship between PPI and corrosive
burns.8 However, to our knowledge there is no infor-
mation regarding human subjects. The aim of the
present study was to evaluate the endoscopic and
clinical effects of omeprazole in humans with corro-
sive esophageal burns.

METHODS

A prospective study of 13 adult patients (>18 years of
age) who were admitted to our hospital for caustic
ingestion between May 2010 and June 2010 was con-
ducted. The study protocol was approved by the local
ethics committee of Ankara Education and Research
Hospital within which the work was undertaken and
conforms to the provisions of the Declaration of
Helsinki in 1995 (as revised in Edinburgh 2000). In
this study we included those admitted to emergency
units because of complaints with accidental caustic
ingestion. Oral feeding was entirely stopped at admis-
sion. Thirteen adult patients were included in the
study with informed consent. Esophagogastroduode-
noscopy (EGD) with a standard upper gastrointe-
stinal endoscopy was performed by experienced
physicians within 24 hours of ingestion. Endoscopes
used were Pentax (Pentax Company, Tokyo, Japan).
Oral cavity xylocaine spray was used for anesthe-
sia. Mucosal damage was graded using a modified
endoscopic classification described by Zargar et al.
(Table 1).12 After endoscopy was performed, patients
were treated with a PPI and maintained without oral
intake until their condition was considered stable.
Patients received omeprazole 80 mg in bolus i.v.,
followed by continuous infusion of 8 mg/hour for
72 hours. A new endoscopy was performed 72 hours
after admission. We obtained data of patient symp-
toms, organ involvement, mortality, and duration of
hospitalization.

Demographic data were described by mean and
standard deviations for normally distributed continu-
ous variables, median and interquartile range for
non-normally distributed continuous variables, and
frequencies and percentages for categorical variables.

Chi-square tests adjusted for age obtained by gener-
alized estimation equations were used to evaluate for
overall survival.

RESULTS

Thirteen consecutive patients (seven men; age 24 to
53 years) with caustic burn were admitted to our hos-
pital between November 2009 and April 2010. Two
patients’ histories had systemic diseases (one patient’s
had essential hypertension and one patient’s had dia-
betes mellitus). The other patients had no history of
any diseases. Industrial cleaning agents contain-
ing lye or other alkaline chemical (i.e. caustic soda,
drain cleaners, machine cleaners, and deacidification
products containing sodium hydroxide or sodium-
potassium hydroxide, dishwater detergents) or caustic
acids were considered caustic substances. The amount
of ingested substance ranged from 2 to 75 mL (median
15 mL). Patients were admitted to hospital within
median time of 3.5 hours (2 to 6 hours). According to
endoscopic classification described by Zargar, there
were three patients with grade 1, five patients with
grade 2a, two patients with grade 2b, and two patients
with grade 3 esophageal injuries. All patients’ oral
feeding was stopped first 72 hours and were given i.v.
fluids. The patients were not prescribed any additional
antibiotics or steroids. After omeprazole continuous
infusion of 8 mg/hour for 72 hours, a repeat endos-
copy demonstrated nine patients healed completely
and the remaining three patients had grade 1 and one
patient grade 3 esophageal injuries. There was signifi-
cant difference regarding endoscopic healing between
the before and after omeprazole infusion (P = 0.004).
After second endoscopy was performed, 12 patients
revealed excellent recovery. These patients were
started on oral feeding. However, one patients’ second
endoscopy showed grade 3 injury Zargar classifica-
tion. Therefore, sucralfate suspension was started and
we ordered prolonged nulla per os. There was no
hospital mortality at the follow-up. Before and after
omeprazole infusion endoscopic grading is shown in
Figure 1. At admission and after treatment omepra-
zole treatment 13 patients’ endoscopic imaging is
shown in Figures 2 and 3.

After 1 year, we contacted these patients by
telephone. Only one patient could not be reached
by telephone who had grade 3a esophageal injury
at both admission and second (72 hours after admis-
sion) endoscopy. Twelve patients questioned about
their mortality, morbidity, hospitalization, and devel-
oped complications and expressed complaints. No
mortality occurred within one year. Six patients
had no complaints. The other six patients had endo-
scopy because of their complaints with heartburn,
dyspepsia within 1 year. Their patients’ endoscopies
revealed that two patients had linear erosion of the

Table 1 Zargar classification

Grade 0 Normal examination
Grade 1 Edema and hypermia of the mucosa
Grade 2a Superficial ulceration, erosions, friability, blisters,

exudates, hemorrhages, and whitish membranes
Grade 2b Grade 2a plus deep discrete/circumferential

ulcerations
Grade 3a Small scattered areas of multiple ulceration and

areas of necrosis with brown-black or grayish
discoloration

Grade 3b Extensive necrosis
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esophagus, and other patients have no esophageal
injuries. All patients’ follow-up are shown in Table 2.

DISCUSSION

Treatment of the acute corrosive intoxications
includes: neutralization of corrosive agents, antibio-

tics, corticosteroids, antisecretory therapy, nutri-
tional support, collagen synthesis inhibitors, esopha-
geal dilation and stent placement, and surgery.13–15

However, treatment of caustic burn is controversial.
Intravenous PPIs, including omeprazole, have been
used for either preventing or treating bleeding

Fig. 1 Before and after endoscopic gradings of all 13 patients.

Fig. 2 At admission, 12 patients’ endoscopic imaging revealed
grade 2b injury according to Zargar classification.

Fig. 3 After treatment omeprazole treatment, 12 patients’
endoscopic imaging revealed grade 1 injury according to Zargar
classification.
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gastrointestinal ulcers for a long time.16 However, it
has not been investigated for caustic esophageal injury
before. In one experimental study, the efficacy of ome-
prazole on caustic burn was investigated.8 Our study
is the first study demonstrating that PPI infusion
achieves effective improvement of endoscopic find-
ings in 72 hours, and clinical significance of this is
unknown based on data presented.

Omeprazole is a widely used antiulcer drug detected
to protect against esophageal mucosal injury. It is a
specific inhibitor of gastric H+/K(+)-ATPase. More-
over, PPIs accelerate apoptotic cell death selectively in
cancer cells and significantly inhibit tumorigenesis and
accelerate the microvascular and connective tissue
regeneration. Possibly through an increase in the con-
centration of fibroblast growth factor, myofibroblasts
change inhibition in lipid peroxidation and enhance
the activities of catalase activity.11,17–19 Furthermore,
after treatment with omeprazole, hydroxyproline con-
centration in esophageal mucosa from patients with
progressive systemic sclerosis decreases significantly.20

Therefore, omeprazole might be protective in eso-
phageal burns.

The role of acid in the persistent caustic ulcera-
tion in the esophagus and antrum was questioned,
and the patient was empirically treated with PPI
therapy. One experimental study has shown that
omeprazole and vitamin E may prevent inflamma-
tion in the early phase of corrosive burn and thereby
scar formation in the late phase of wound healing of
the esophagus following the ingestion of acid and/or
alkali.8

The most common complications of caustic injuries
that may appear are: perforation, gastrointestinal
bleeding, sepsis, esophageal strictures and stenosis,
stenosis of gastric antrum and pylorus, and cancer of
the esophagus and the stomach. Endoscopically visu-
alized esophageal injury has been shown to be predic-
tive of complications of caustic ingestion. Generally,
patients with grades 0, 1, or 2A injury escape with
no sequelae. Patients with grade 2B to 3 injury have

a high rate of developing strictures. Patients with
grade 3 injury are at risk for both systemic complica-
tions requiring intensive care unit admission and local
complications of bleeding and perforation. Most
deaths occur in patients with grade 3 injury.12,21,22 Our
study showed that endoscopic complete healing even
in one patient with grade 3 was achieved in all cases
following continuous PPI infusion. Larger case series
including more patients with grade 2b and 3 caustic
burns would further clarify the efficacy of PPI
infusion.

In conclusion, gastric acid suppression with PPIs
seems to be efficient for treating corrosive burn injury
of the esophagus. This is a preliminary observation of
i.v. PPI; further study is needed. Based on this current
study, a future randomized, placebo-controlled study
should be designed to determine if PPI truly makes a
difference.
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