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ABSTRACT

Objective: To review current challenges in the
management of peptic ulcer disease.

Methods: Review of the literature.

Results: Peptic ulcer disease affects 5% to 10% of the
population worldwide, with recent decreases in lifetime
prevalence in high-income countries. Helicobacter
pylori infection and nonsteroidal anti-inflammatory
drug (NSAID) use are the most important drivers of
peptic ulcer disease. Current management strategies
for peptic ulcer disease focus on ulcer healing;
management of complications such as bleeding,
perforation, and obstruction; and prevention of ulcer
recurrence. Proton pump inhibitors (PPIs) are the
cornerstone of medical therapy for peptic ulcers,
and complement testing for and treatment of H.
pylori infection as well as elimination of NSAID use.
Although advances have been made in the medical and
endoscopic treatment of peptic ulcer disease and the
management of ulcer complications, such as bleeding
and obstruction, challenges remain.

Conclusion: Peptic ulcer disease is a common health
problem globally, with persistent challenges related to
refractory ulcers, antiplatelet and anticoagulant use, and
continued bleeding in the face of endoscopic therapy.
These challenges should be met with PPI therapy of
adequate frequency and duration, vigilant attention
to and treatment of ulcer etiology, evidence-based
handling of antiplatelet and anticoagulant medications,
and utilization of novel endoscopic tools to obtain
improved clinical outcomes.

Keywords: H. pylori; nonsteroidal anti-inflammatory drugs;
NSAIDs; proton pump inhibitor; PPI; bleeding; perforation;
obstruction; refractory ulcer; salvage endoscopic therapy;
transcatheter angiographic embolization.

peptic ulcer is a fibrin-covered break in the
mucosa of the digestive tract extending to
the submucosa that is caused by acid injury
(Figure 1). Most peptic ulcers occur in the stomach or
proximal duodenum, though they may also occur in the
esophagus or, less frequently, in a Meckel’s diverticu-
lum."? The estimated worldwide prevalence of peptic
ulcer disease is 5% to 10%, with an annual incidence
of 0.1% to 0.3%'; both rates are declining.® The annual
incidence of peptic ulcer disease requiring medical
or surgical treatment is also declining, and currently
is estimated to be 0.1% to 0.2%.* The lifetime preva-
lence of peptic ulcers has been decreasing in high-
income countries since the mid-20th century due to
both the widespread use of medications that suppress
gastric acid secretion and the declining prevalence of
Helicobacter pylori infection.!3
Peptic ulcer disease in most individuals results from
H. pylori infection, chronic use of nonsteroidal anti-
inflammatory drugs (NSAIDs), including aspirin, or both.
A combination of H. pylori factors and host factors
lead to mucosal disruption in infected individuals who
develop peptic ulcers. H. pylori-specific factors include
the expression of virulence factors such as CagA
and VacA, which interact with the host inflamma-
tory response to cause mucosal injury. The mucosal
inflammatory response is at least partially determined
by polymorphisms in the host’s cytokine genes."*
NSAIDs inhibit the production of cyclooxygenase-1-
derived prostaglandins, with subsequent decreases in
epithelial mucous formation, bicarbonate secretion, cell
proliferation, and mucosal blood flow, all of which are key
elements in the maintenance of mucosal integrity." Less
common causes of peptic ulcers include gastrinoma,
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adenocarcinoma, idiopathic ulcers, use of sympathomi-
metic drugs (eg, cocaine or methamphetamine), certain
anticancer agents, and bariatric surgery.*®

This article provides an overview of current manage-
ment principles for peptic ulcer disease and discusses
current challenges in peptic ulcer management, including
proton pump inhibitor (PPI) therapy, refractory ulcers,
handling of antiplatelet and anticoagulants during and
after peptic ulcer bleeding, and ulcer bleeding that con-
tinues despite salvage endoscopic therapy.

Methods

We searched MEDLINE using the term peptic ulcer dis-
ease in combination with the terms current challenges,
epidemiology, bleeding, anticoagulant, antiplatelet, PPl
potency, etiology, treatment, management, and refrac-
tory. We selected publications from the past 35 years
that we judged to be relevant.

Current Management

The goals of peptic ulcer disease management are ulcer
healing and prevention of recurrence. The primary inter-
ventions used in the management of peptic ulcer disease
are medical therapy and implementation of measures
that address the underlying etiology of the disease.

Medical Therapy

Introduced in the late 1980s, PPIs are the cornerstone of
medical therapy for peptic ulcer disease.® These agents
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irreversibly inhibit the H+/K+-ATPase pump in the gastric
mucosa and thereby inhibit gastric acid secretion, pro-
moting ulcer healing. PPls improve rates of ulcer healing
compared to H2-receptor antagonists.*”

Underlying Causes

The underlying cause of peptic ulcer disease should be
addressed, in addition to initiating medical therapy. A
detailed history of NSAID use should be obtained, and
patients with peptic ulcers caused by NSAIDs should be
counseled to avoid them, if possible. Patients with pep-
tic ulcer disease who require long-term use of NSAIDs
should be placed on long-term PPI therapy.® Any patient
with peptic ulcer disease, regardless of any history of
H. pylori infection or treatment, should be tested for
infection. Tests that identify active infection, such as urea
breath test, stool antigen assay, or mucosal biopsy-
based testing, are preferred to IgG antibody testing,
although the latter is acceptable in the context of peptic
ulcer disease with a high pretest probability of infection.®
Any evidence of active infection warrants appropriate
treatment to allow ulcer healing and prevent recurrence.!
H. pylori infection is most often treated with clarithromy-
cin triple therapy or bismuth quadruple therapy for 14
days, with regimens selected based on the presence or
absence of penicillin allergy, prior antibiotic exposure,
and local clarithromycin resistance rates, when known.*8

Managing Complications

An additional aspect of care in peptic ulcer disease is
managing the complications of bleeding, perforation, and
gastric outlet obstruction. Acute upper gastrointestinal
bleeding (GIB) is the most common complication of peptic
ulcer disease, which accounts for 40% to 60% of nonvari-
ceal acute upper GIB."® The first step in the management
of acute GIB from a peptic ulcer is fluid resuscitation
to ensure hemodynamic stability. If there is associated
anemia with a hemoglobin level < 8 g/dL, blood transfu-
sion should be undertaken to target a hemoglobin level
> 8 g/dL. In patients with peptic ulcer disease-related
acute upper GIB and comorbid cardiovascular disease,
the transfusion threshold is higher, with the specific cutoff
depending on clinical status, type and severity of cardio-
vascular disease, and degree of bleeding. Endoscopic



management should generally be undertaken within
24 hours of presentation and should not be delayed in
patients taking anticoagulants.® Combination endoscopic
treatment with through-the-scope clips plus thermocoag-
ulation or sclerosant injection is recommended for acutely
bleeding peptic ulcers with high-risk stigmata.
Pharmacologic management of patients with bleeding
peptic ulcers with high-risk stigmata includes PPI therapy;,
with an 80 mg intravenous (V) loading dose followed by
continuous infusion of 8 mg/hr for 72 hours to reduce
rebleeding and mortality. Following completion of IV ther-
apy, oral PPI therapy should be continued twice daily for 14
days, followed by once-daily dosing thereafter.®
Patients with peptic ulcer perforation present with
sudden-onset epigastric abdominal pain and have ten-
derness to palpation, guarding, and rigidity on exam-
ination, often along with tachycardia and hypotension.'#
Computed tomography (CT) of the abdomen is 98%
sensitive for identifying and localizing a perforation. Most
perforations occur in the duodenum or antrum.
Management of a peptic ulcer perforation requires
consultation with a surgeon to determine whether a
nonoperative approach may be employed (eg, a stable
patient with a contained perforation), or if surgery is indi-
cated. The surgical approach to peptic ulcer perforation
has been impacted by the clinical success of gastric acid
suppression with PPIs and H. pylori eradication, but a
range of surgical approaches are still used to repair per-
forations, from omental patch repair with peritoneal drain
placement, to more extensive surgeries such as wedge
resection or partial gastrectomy.* Perforation carries a
high mortality risk, up to 20% to 30%, and is the leading
cause of death in patients with peptic ulcer disease."*
Gastric outlet obstruction, a rare complication of pep-
tic ulcer disease, results from recurrent ulcer formation
and scarring. Obstruction often presents with hypovole-
mia and metabolic alkalosis from prolonged vomiting. CT
imaging with oral contrast is often the first diagnostic test
employed to demonstrate obstruction. Upper endoscopy
should be performed to evaluate the appearance and
degree of obstruction as well as to obtain biopsies to
evaluate for a malignant etiology of the ulcer disease.
Endoscopic balloon dilation has become the cornerstone
of initial therapy for obstruction from peptic ulcer disease,
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especially in the case of ulcers due to reversible causes.
Surgery is now typically reserved for cases of refractory
obstruction, after repeated endoscopic balloon dilation
has failed to remove the obstruction. However, because
nearly all patients with gastric outlet obstruction pres-
ent with malnutrition, nutritional deficiencies should be
addressed prior to the patient undergoing surgical inter-
vention. Surgical options include pyloroplasty, antrec-
tomy, and gastrojejunostomy.*

Current Challenges

Rapid Metabolism of PPIs

High-dose PPI therapy is a key component of therapy for
peptic ulcer healing. PPIs are metabolized by the cyto-
chrome P450 system, which is comprised of multiple
isoenzymes. CYP2C19, an isoenzyme involved in PPI
metabolism, has 21 polymorphisms, which have variable
effects leading to ultra-rapid, extensive, intermediate, or
poor metabolism of PPIs.”® With rapid metabolism of PPIs,
standard dosing can result in inadequate suppression of
acid secretion. Despite this knowledge, routine testing
of CYP2C19 phenotype is not recommended due to the
cost of testing. Instead, inadequate ulcer healing should
prompt consideration of increased PPl dosing to 80 mg
orally twice daily, which may be sufficient to overcome
rapid PPl metabolism."

Relative Potency of PPIs

In addition to variation in PPl metabolism, the relative
potency of various PPIs has been questioned. A review
of all available clinical studies of the effects of PPIs on
mean 24-hour intragastric pH reported a quantitative dif-
ference in the potency of 5 PPIs, with omeprazole as the
reference standard. Potencies ranged from 0.23 ome-
prazole equivalents for pantoprazole to 1.82 omepra-
zole equivalents for rabeprazole.”> An additional study
of data from 56 randomized clinical trials confirmed that
PPIs vary in potency, which was measured as time that
gastric pH is less than 4. A linear increase in intragas-
tric pH time less than 4 was observed from 9 to 64 mg
omeprazole equivalents; higher doses yielded no addi-
tional benefit. An increase in PPl dosing from once daily
to twice daily also increased the duration of intragas-
tric pH time less than 4 from 15 to 21 hours.' Earlier
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modeling of the relationship between duodenal ulcer
healing and antisecretory therapy showed a strong
correlation of ulcer healing with the duration of acid
suppression, length of therapy, and the degree of acid
suppression. Additional benefit was not observed after
intragastric pH rose above 3. Thus, as the frequency and
duration of acid suppression therapy are more important
than PPI potency, PPIs can be used interchangeably.!®

Addressing Underlying Causes
Continued NSAID Use. Refractory peptic ulcers are
defined as those that do not heal despite adherence to
8 to 12 weeks of standard acid-suppression therapy. A
cause of refractory peptic ulcer disease that must be con-
sidered is continued NSAID use."”® In a study of patients
with refractory peptic ulcers, 27% of patients continued
NSAID use, as determined by eventual disclosure by the
patients or platelet cyclooxygenase activity assay, despite
extensive counseling to avoid NSAIDs at the time of the
diagnosis of their refractory ulcer and at subsequent vis-
its.'® Pain may make NSAID cessation difficult for some
patients, while others do not realize that over-the-counter
preparations they take contain NSAIDs."®

Another group of patients with continued NSAID
exposure are those who require long-term NSAID therapy
for control of arthritis or the management of cardiovascu-
lar conditions. If NSAID therapy cannot be discontinued,
the risk of NSAID-related gastrointestinal injury can be
assessed based on the presence of multiple risk factors,
including age > 65 years, high-dose NSAID therapy, a
history of peptic ulcer, and concurrent use of aspirin, cor-
ticosteroids, or anticoagulants. Individuals with 3 or more
of the preceding risk factors or a history of a peptic ulcer
with a complication, especially if recent, are considered
to be at high risk of developing an NSAID-related ulcer
and possible subsequent complications.'” In these indi-
viduals, NSAID therapy should be continued with agents
that have the lowest risk for gastrointestinal toxicity and
at the lowest possible dose. A meta-analysis comparing
nonselective NSAIDs to placebo demonstrated naproxen
to have the highest risk of gastrointestinal complications,
including GIB, perforation, and obstruction (adjusted
rate ratio, 4.2), while diclofenac demonstrated the lowest
risk (adjusted rate ratio, 1.89). High-dose NSAID therapy
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demonstrated a 2-fold increase in risk of peptic ulcer for-
mation as compared to low-dose therapy.'®

In addition to selecting the NSAID with the least
gastrointestinal toxicity at the lowest possible dose,
additional strategies to prevent peptic ulcer disease and
its complications in chronic NSAID users include co-
administration of a PPl and substitution of a COX-2 selec-
tive NSAID for nonselective NSAIDs."® Prior double-blind,
placebo-controlled, randomized, multicenter trials with
patients requiring daily NSAIDs demonstrated an up to
15% absolute reduction in the risk of developing peptic
ulcers over 6 months while taking esomeprazole.’®

Persistent Infection. Persistent H. pylori infection,
due either to initial false-negative testing or ongoing infec-
tion despite first-line therapy, is another cause of refrac-
tory peptic ulcer disease."'® Because antibiotics and PPlIs
can reduce the number of H. pylori bacteria, use of these
medications concurrent with H. pylori testing can lead
to false-negative results with several testing modalities.
When suspicion for H. pylori is high, 2 or more diagnostic
tests may be needed to effectively rule out infection.’®

When H. pylori is detected, successful eradication is
becoming more difficult due to an increasing prevalence
of antibiotic resistance, leading to persistent infection in
many cases and maintained risk of peptic ulcer disease,
despite appropriate first-line therapy.® Options for salvage
therapy for persistent H. pylori, as well as information
on the role and best timing of susceptibility testing,
are beyond the scope of this review, but are reviewed
by Lanas and Chan' and in the American College of
Gastroenterology guideline on the treatment of H. pylori
infection.®

Other Causes. In a meta-analysis of rigorously
designed studies from North America, 20% of patients
experienced ulcer recurrence at 6 months, despite
successful H. pylori eradication and no NSAID use.?° In
addition, as H. pylori prevalence is decreasing, idiopathic
ulcers are increasingly being diagnosed, and such ulcers
may be associated with high rates of GIB and mortality.'
In this subset of patients with non-H. pylori, non-NSAID
ulcers, increased effort is required to further evaluate the
differential diagnosis for rarer causes of upper Gl tract
ulcer disease (Table). Certain malignancies, including
adenocarcinoma and lymphoma, can cause ulcer for-



mation and should be considered in refractory cases.
Repeat biopsy at follow-up endoscopy for persistent
ulcers should always be obtained to further evaluate for
malignancy.'® Infectious diseases other than H. pylori
infection, such as tuberculosis, syphilis, cytomegalovirus,
and herpes simplex virus, are also reported as etiologies
of refractory ulcers, and require specific antimicrobial
treatment over and above PPl monotherapy. Special
attention in biopsy sampling and sample processing is
often required when infectious etiologies are being con-
sidered, as specific histologic stains and cultures may be
needed for identification.’

Systemic conditions, including sarcoidosis,? Behget
disease,?? and polyarteritis nodosa,'®?® can also cause
refractory ulcers. Approximately 15% of patients with
Crohn disease have gastroduodenal involvement, which
may include ulcers of variable sizes."'®* The increased
gastric acid production seen in Zollinger-Ellison syndrome
commonly presents as refractory peptic ulcers in the duo-
denum beyond the bulb that do not heal with standard
doses of PPIs.""® More rare causes of acid hypersecretion
leading to refractory ulcers include idiopathic gastric acid
hypersecretion and retained gastric antrum syndrome
after partial gastrectomy with Billroth Il anastomosis.’®
Smoking is a known risk factor for impaired tissue heal-
ing throughout the body, and can contribute to impaired
healing of peptic ulcers through decreased prostaglandin
synthesis® and reduced gastric mucosal blood flow.?®
Smoking should always be addressed in patients with
refractory peptic ulcers, and cessation should be strongly
encouraged. Other less common causes of refractory
upper Gl tract ulcers include radiation therapy, crack
cocaine use, and mesenteric ischemia.’®

Managing Antiplatelet and Anticoagulant
Medications

Use of antiplatelets and anticoagulants, alone or in com-
bination, increases the risk of peptic ulcer bleeding. In
patients who continue to take aspirin after a peptic ulcer
bleed, recurrent bleeding occurs in up to 300 cases per
1000 person-years. The rate of GIB associated with aspi-
rin use ranges from 1.1% to 2.5%, depending on the dose.
Prior peptic ulcer disease, age greater than 70 years, and
concurrent NSAID, steroid, anticoagulant, or dual anti-
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Table. Approach to Refractory Peptic Ulcers

1. Reinvestigate history for NSAID exposure, including review of all
over-the-counter preparations being taken.

2. Conduct a second diagnostic test for H. pylori infection if
previous testing was negative and initiate treatment if test result
is positive, with follow-up testing for eradication.

3. Further evaluate for rare causes of upper gastrointestinal tract
ulcers:

* Malignancy (eg, adenocarcinoma, lymphoma)

e Infection (eg, tuberculosis, syphilis, cytomegalovirus, herpes
simplex virus)

* Systemic diseases (eg, sarcoidosis, Behcet disease,
polyarteritis nodosa, Crohn disease)

e Gastric acid hypersecretion (eg, Zollinger-Ellison syndrome,
retained antrum syndrome)

® Smoking

4. Consider other less common causes, including history of
radiation therapy, crack cocaine use, and mesenteric ischemia.

5. Recognize the increasing incidence of idiopathic ulcers and
increased risk of recurrence, bleeding, and death.

platelet therapy (DAPT) use increase the risk of bleeding
while on aspirin. The rate of GIB while taking a thienopy-
ridine alone is slightly less than that when taking aspirin,
ranging from 0.5% to 1.6%. Studies to date have yielded
mixed estimates of the effect of DAPT on the risk of GIB.
Estimates of the risk of GIB with DAPT range from an odds
ratio for serious GIB of 7.4 to an absolute risk increase of
only 1.3% when compared to clopidogrel alone.?”

Many patients are also on warfarin or a direct oral anti-
coagulant (DOAC). In a study from the United Kingdom,
the adjusted rate ratio of GIB with warfarin alone was
1.94, and this increased to 6.48 when warfarin was
used with aspirin.?® The use of warfarin and DAPT, often
called triple therapy, further increases the risk of GIB,
with a hazard ratio of 5.0 compared to DAPT alone,
and 5.38 when compared to warfarin alone. DOACs are
increasingly prescribed for the treatment and prevention
of thromboembolism, and by 2014 were prescribed as
often as warfarin for stroke prevention in atrial fibrillation
in the United States. A meta-analysis showed the risk of
major GIB did not differ between DOACs and warfarin or
low-molecular-weight heparin, but among DOACs factor
Xa inhibitors showed a reduced risk of GIB compared
with dabigatran, a direct thrombin inhibitor.2°
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The use of antiplatelets and anticoagulants in the
context of peptic ulcer bleeding is a current manage-
ment challenge. Data to guide decision-making in
patients on antiplatelet and/or anticoagulant therapy
who experience peptic ulcer bleeding are scarce.
Decision-making in this group of patients requires bal-
ancing the severity and risk of bleeding with the risk of
thromboembolism."?” In patients on antiplatelet ther-
apy for primary prophylaxis of atherothrombosis who
develop bleeding from a peptic ulcer, the antiplatelet
should generally be held and the indication for the med-
ication reassessed. In patients on antiplatelet therapy for
secondary prevention, the agent may be immediately
resumed after endoscopy if bleeding is found to be due
to an ulcer with low-risk stigmata. With bleeding result-
ing from an ulcer with high-risk stigmata, antiplatelet
agents employed for secondary prevention may be held
initially, with consideration given to early reintroduction,
as early as day 3 after endoscopy.' In patients at high
risk for atherothrombotic events, including those on
aspirin for secondary prophylaxis, withholding aspirin
leads to a 3-fold increase in the risk of a major adverse
cardiac event, with events occurring as early as 5 days
after aspirin cessation in some cases.?” A randomized
controlled trial of continuing low-dose aspirin versus
withholding it for 8 weeks in patients on aspirin for sec-
ondary prophylaxis of cardiovascular events who expe-
rienced peptic ulcer bleeding that required endoscopic
therapy demonstrated lower all-cause mortality (1.3%
vs 12.9%), including death from cardiovascular or cere-
brovascular events, among those who continued aspirin
therapy, with a small increased risk of recurrent ulcer
bleeding (10.3% vs 5.4%).%° Thus, it is recommended
that antiplatelet therapy, when held, be resumed as
early as possible when the risk of a cardiovascular or
cerebrovascular event is considered to be higher than
the risk of bleeding.?”

When patients are on DAPT for a history of drug-
eluting stent placement, withholding both antiplatelet
medications should be avoided, even for a brief period of
time, given the risk of in-stent thrombosis. When DAPT
is employed for other reasons, it should be continued, if
indicated, after bleeding that is found to be due to pep-
tic ulcers with low-risk stigmata. If bleeding is due to a
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peptic ulcer with high-risk stigmata at endoscopy, then
aspirin monotherapy should be continued and consulta-
tion should be obtained with a cardiologist to determine
optimal timing to resume the second antiplatelet agent.!
In patients on anticoagulants, anticoagulation should be
resumed once hemostasis is achieved when the risk
of withholding anticoagulation is thought to be greater
than the risk of rebleeding. For example, anticoagulation
should be resumed early in a patient with a mechanical
heart valve to prevent thrombosis."?” Following upper
GIB from peptic ulcer disease, patients who will require
long-term aspirin, DAPT, or anticoagulation with either
warfarin or DOACs should be maintained on long-term
PPI therapy to reduce the risk of recurrent bleeding.®2”

Failure of Endoscopic Therapy to Control Peptic
Ulcer Bleeding
Bleeding recurs in as many as 10% to 20% of patients
after initial endoscopic control of peptic ulcer bleeding.*!
In this context, repeat upper endoscopy for hemostasis
is preferred to surgery, as it leads to less morbidity while
providing long-term control of bleeding in more than 70%
of cases.®'*2 Two potential endoscopic rescue therapies
that may be employed are over-the-scope clips (OTSCs)
and hemostatic powder.3?33

While through-the-scope (TTS) hemostatic clips are
often used during endoscopy to control active peptic
ulcer bleeding, their use may be limited in large or fibrotic
ulcers due to the smaller size of the clips and method of
application. OTSCs have several advantages over TTS
clips; notably, their larger size allows the endoscopist to
achieve deeper mucosal or submucosal clip attachment
via suction of the targeted tissue into the endoscopic cap
(Figure 2). In a systematic review of OTSCs, successful
hemostasis was achieved in 84% of 761 lesions, includ-
ing 75% of lesions due to peptic ulcer disease.** Some
have argued that OTSCs may be preferred as first-line
therapy over epinephrine with TTS clips for hemostasis in
bleeding from high-risk peptic ulcers (ie, those with visu-
alized arterial bleeding or a visible vessel) given observed
decreases in rebleeding events.®®

Despite the advantages of OTSCs, endoscopists
should be mindful of the potential complications of OTSC
use, including luminal obstruction, particularly in the



duodenum, and perforation, which occurs in 0.3% to 2%
of cases. Additionally, retrieval of misplaced OTSCs pres-
ents a significant challenge. Careful decision-making with
consideration of the location, size, and depth of lesions is
required when deciding on OTSC placement.34%

A newer endoscopic tool developed for refractory
bleeding from peptic ulcers and other causes is hemo-
static powder. Hemostatic powders accelerate the coag-
ulation cascade, leading to shortened coagulation times
and enhanced clot formation.” A recent meta-analysis
showed that immediate hemostasis could be achieved
in 95% of cases of bleeding, including in 96% of cases
of bleeding from peptic ulcer disease.® The primary
limitation of hemostatic powders is the temporary nature
of hemostasis, which requires the underlying etiology of
bleeding to be addressed in order to provide long-term
hemostasis. In the above meta-analysis, rebleeding
occurred in 17% of cases after 30 days.*®

Hypotension and ulcer diameter > 2 cm are indepen-
dent predictors of failure of endoscopic salvage ther-
apy.®" When severe bleeding is not controlled with initial
endoscopic therapy or bleeding recurs despite salvage
endoscopic therapy, transcatheter angiographic embo-
lization (TAE) is the treatment of choice.* Systematic
reviews and meta-analyses of studies that compared
TAE to surgery have shown that the rate of rebleeding
may be higher with TAE, but with less morbidity and
either decreased or equivalent rates of mortality, with no
increased need for additional interventions.*3? In a case
series examining 5 years of experience at a single med-
ical center in China, massive GIB from duodenal ulcers
was successfully treated with TAE in 27 of 29 cases
(93% clinical success rate), with no mucosal ischemic
necrosis observed.®®

If repeated endoscopic therapy has not led to hemo-
stasis of a bleeding peptic ulcer and TAE is not available,
then surgery is the next best option. Bleeding gastric
ulcers may be excised, wedge resected, or oversewn
after an anterior gastrostomy. Bleeding duodenal ulcers
may require use of a Kocher maneuver and linear inci-
sion of the anterior duodenum followed by ligation of the
gastroduodenal artery. Fortunately, such surgical man-
agement is rarely necessary given the availability of TAE
at most centers.
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Figure 2 . Peptic ulcer in duodenum, with bleeding controlled by
placement of an over-the-scope clip. Image courtesy of Dr. Nipun
Reddy.

Conclusion

Peptic ulcer disease is a common health problem glob-
ally, with persistent challenges related to refractory ulcers,
antiplatelet and anticoagulant use, and continued bleed-
ing in the face of endoscopic therapy. These challenges
should be met with adequate frequency and duration of
PPI therapy, vigilant attention to and treatment of ulcer
etiology, evidence-based handling of antiplatelet and
anticoagulant medications, and utilization of novel endo-
scopic tools to obtain improved clinical outcomes.
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