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Background and Objective: Optimal endoscopic hemostasis remains undetermined. This was a systematic
review of contemporary methods of endoscopic hemostasis for patients with bleeding ulcers that exhibited
high-risk stigmata.

Setting: Randomized trials that evaluated injection, thermocoagulation, clips, or combinations of these were
evaluated from MEDLINE, EMBASE, and CENTRAL (1990-2006).

Patients: A total of 4261 patients were evaluated.

Outcomes: Outcomes were rebleeding (primary), surgery, and mortality (secondary). Summary statistics were
determined; publication bias and heterogeneity were sought by using funnel plots or by subgroup analyses and
meta-regression.

Results: Forty-one trials assessed 4261 patients. All endoscopic therapies decreased rebleeding versus pharma-
cotherapy alone, including sole intravenous (IV) proton pump inhibition (PPI) (OR 0.56 [95% CI, 0.34-0.92]); only
one trial assessed high-dose IV PPI. Injection alone was inferior compared with other methods, except for thermal
hemostasis (OR 1.02 [95% CI, 0.74-1.40]), with a strong trend of increased rebleeding if 1 injectate is used rather
than 2 (OR 1.40 [95% CI, 0.95-2.05]). Injection followed by thermal therapy did not decrease rebleeding com-
pared with clips (OR 0.82 [95% CI, 0.28-2.38]) or thermal therapy alone (OR 0.79 [95% CI, 0.24-2.62]). Subgroup
analysis, however, suggested that injection followed by thermal therapy was superior to thermal therapy alone.
Clips were superior to thermal therapy (OR 0.24 [95% CI, 0.06-0.95]) but, when followed by injection, were not
superior to clips alone (OR 1.30 [95% CI, 0.36-4.76]). Surgery or mortality was not altered in most comparisons.

Conclusions: All endoscopic treatments are superior to pharmacotherapy alone; only 1 study assessed high-
dose IV PPI. Optimal endoscopic therapies include thermal therapy or clips, either alone or in combination
with other methods. Additional data are needed that compare injection followed by thermal therapy to clips

alone or clips combined with another method. (Gastrointest Endosc 2009;69:786-99.)

The presentation of patients who are older and sicker
coupled with technologic evolution have led to currently
outdated conclusions arrived at by earlier meta-analyses
on endoscopic hemostasis in high-risk patients with pep-
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tic ulcer bleeding (PUB)."* Calvet et al> more recently
demonstrated the superiority of epinephrine injection fol-
lowed by many possible additional endoscopic hemostatic
methods grouped together, many of which are not rele-
vant to North American practices that shun injection of
sclerosants.®® More recent meta-analyses have had their
methodologies6 or resulting interpretations challenged.”®
We, therefore, performed a series of meta-analyses to bet-
ter characterize the efficacy of current endoscopic
therapies.

PATIENTS AND METHODS
Search strategy

Ovid (MEDLINE) was used to search CENTRAL 3rd
quarter 2006, EMBASE (1998 to Week 41 2006), and
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