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Abstract

Objectives—Our aims were to assess risks of early rebleeding after successful endoscopic 

hemostasis for Forrest oozing (FIB) peptic ulcer bleeding (PUB’s) compared to other stigmata of 

recent hemorrhage (SRH).

Design—These were post-hoc multivariable analyses of a large, international, double blind study 

(NCT00251979) of patients randomized to high dose intravenous (IV) esomeprazole (PPI) or 

placebo for 72 hours. Rebleeding rates of patients with PUB SRH treated with either PPI or 

placebo after successful endoscopic hemostasis were also compared.

Results—For patients treated with placebo for 72 hours after successful endoscopic hemostasis, 

rebleed rates by SRH were spurting arterial bleeding (FIA) 22.5%, adherent clot (FIIB) 17.7%, 

non-bleeding visible vessel (FIIA) 11.3%, and oozing bleeding (FIB) 4.9%. Compared to FIB 

patients, FIA, FIIB, and FIIA had significantly greater risks of rebleeding with odds ratios (95% 

CI’s) from 2.61 (1.05, 6.52) for FIIA to 6.70 (2.14, 20.26) for FIA. After hemostasis, PUB 

rebleeding rates for FIB patients at 72 hours were similar with esomeprazole (5.4%) and placebo 

(4.9%), whereas rebleed rates for all other major SRH (FIA, FIIA, FIIB) were lower for PPI than 

placebo, but the treatment by SRH interaction test was not statistically significant.

Conclusions—After successful endoscopic hemostasis, FIB patients had very low PUB 

rebleeding rates irrespective of PPI or placebo treatment. This implies that after successful 
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endoscopic hemostasis the prognostic classification of FIB ulcers as a high risk SRH and the 

recommendation to treat these with high dose IV PPI’s should be re-evaluated.

INTRODUCTION

Some investigators in endoscopic studies utilize the Forrest (F) classification for risk 

stratification and others use descriptive terms for stigmata of recent hemorrhage (SRH) for 

peptic ulcer bleeding – PUB’s (1,2). The former group describes FIA (spurting or pulsatile 

arterial bleeding), FIB (oozing), and FIIA (non-bleeding visible vessel-NBVV) as “major 

SRH”, based upon reported risks of peptic ulcer rebleeding (1–4). The fact that PUB’s with 

both spurting bleeding and oozing are included in the first major Forrest group (I) implies 

that this group was perceived as having a higher risk of rebleeding than the second Forrest 

group (II) including FIIA or FIIB patients, and this should be used as the primary means of 

stratifying PUB’s for their rebleed risk (2). Others also include adherent clot (FIIB) as a 

major stigmata (1, 3–5).

Some PUB investigators include both FIA and FIB bleeding together as “active bleeding.” 

They plan studies, estimate sample sizes, and report outcomes based upon an assumption of 

similarity of FIA and FIB rather than a significant difference in rebleeding rates with 

medical and endoscopic treatments. However, FIB has been reported by some investigators 

to have a lower risk for PUB rebleeding than FIA (6–7).

A recent prospective cohort study with endoscopic Doppler endoscopic probe reported 

significantly higher rates in detection of arterial blood flow underlying FIA than FIB PUB’s, 

significantly higher post hemostasis rates of residual blood flow, and also significantly 

higher rebleed rates for PUB patients with FIA than FIB after current standard of care 

endoscopic hemostasis (8). Past endoscopic randomized controlled trials (RCT’s) of 

bleeding PUB’s also previously found a lower rebleeding risk for FIB than FIA (6, 7, 9).

In some RCT’s of medical compared to endoscopic hemostasis of PUB, FIB PUB’s not 

associated with a visible vessel or clot were considered to be a low risk SRH for re-bleeding. 

These studies therefore excluded FIB PUB patients (10 – 11). However, in other more recent 

RCT’s studies or a meta-analysis (12–14), a cost-effectiveness analysis (15), a consensus 

report (3), and a review on ulcer hemorrhage (5), PUB’s with FIB and FIA were lumped 

together as “active bleeding” and considered to be one high risk stigmata.

Based upon these data and classifications of SRH, there is a controversy and different 

interpretations about the actual rebleed risks of FIB vs. FIA PUB’s and whether these should 

be considered as similar or different for risk stratification, sample size determination, or 

clinical treatment (medically and endoscopically).

The purposes of this study were 1) to assess the risk factors and rates of early rebleeding for 

FIB (oozing) PUB’s compared to other SRH after successful endoscopic hemostasis in a 

large international RCT (in the placebo treatment group), and 2) to determine the medical 

treatment effect on PUB rebleeding after successful endoscopic therapy of high dose PPI vs. 

placebo, stratified by SRH.
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METHODS

Study population

The dataset for this study was from a large, double blind, randomized, controlled, 

international clinical trial (NCT00251979), which was previously reported (16). In brief, that 

study included PUB rebleeding rates after successful endoscopic hemostasis of patients with 

PUB stigmata (FIA, FIB, FIIA, and FIIB) who were treated with high dose intravenous (IV) 

infusion of esomeprazole or placebo for 72 hours in blinded fashion and compared. Initial 

endoscopic hemostasis was with either monotherapies (injection of epinephrine, thermal 

coagulation, or hemoclipping) or combination therapies (epinephrine injection and thermal 

coagulation or hemoclipping) and was deemed successful before randomization onto this 

study. Post IV infusion of PPI vs placebo of 72 hours, all patients were treated with open 

label esomeprazole 40mg per day from day 4 to day 30 in this study. PUB study patients 

were stratified by Forrest classification at baseline, including those with FIA, FIB, FIIA, and 

FIIB, which were all considered to be high risk for recurrent bleeding. Patients with oozing 

bleeding (FIB) lacked a visible vessel (FIIA) or adherent clot (FIIB). Patients with FIIC (flat 

spots) or FIII (clean ulcer base) were excluded. One patient in the placebo group (total 389) 

was missing the Forrest classification and therefore was not included in this analysis (total 

388 patients).

Outcomes of rebleeding with placebo and IV PPI

Clinically significant rebleeding episodes were defined as recurrent hematemesis or melena, 

with a minimum decrease of 2 gram of hemoglobin, and/or the need for transfusions of red 

blood cells, as detailed in the previous report (16).

To exclude the potential influence of IV proton pump inhibitor (PPI) in this analysis and to 

evaluate the natural history after successful hemostasis, early PUB rebleeding rates up to 72 

hours in the placebo group were compared according to baseline SRH.

As another analysis for this report, the rates of PUB rebleeding up to 72 hours on placebo vs. 

esomeprazole were also compared for patients according to their baseline SRH. This was to 

assess the potential benefit of profound acid suppression after successful endoscopic 

hemostasis of FIB PUB’s versus other major SRH (FIA, FIIA and FIIB). We also assessed 

for potential interactions of SRH with type of treatment (PPI vs. placebo).

Hypothesis

Our hypotheses were that the rebleed rate of patients treated with placebo (no PPI) after 

successful endoscopic hemostasis of FIB PUB’s would be significantly lower than other 

major SRH (FIA, FIIA, FIIB) and that FIB patients would not benefit clinically from high 

dose IV PPI’s.

Primary and secondary analyses

Both univariable and multivariable analyses were performed to determine independent risk 

factors for early rebleeding on IV placebo. We stratified by FIB vs other major SRH (FIA, 

FIIA, and FIIB) and analyzed both background characteristics and potential risk factors for 
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rebleeding. The statistical testing performed was Fisher’s exact test (with Bailey’s method) 

for univariate analyses (Table 1) and logistic regression for multivariable analyses (Table 2). 

For the multivariable analysis, variables with p < 0.10 from the univariable analysis were 

included. Fisher’s exact test was used for comparisons of treatment effects in Table 3. A 

two-sided P value < 0.05 was considered to be a statistically significant difference. The 

analyses were done using NMSP, a software package validated against SAS proc LOGISTIC 

(Personal Communications Tore Persson, PhD).

RESULTS

Rebleeding in the placebo group according to endoscopic stigmata

For cumulative PUB rebleeding rates up to 72 hours in the placebo treated group (N=388) 

according to baseline SRH, refer to figure 1. These are shown in decreasing order from 

highest to lowest rebleeding rates.

For a comparison of baseline demographic characteristics for FIB as the reference vs. other 

major SRH (FIA, FIIA, FIIB), refer to Table 1. The two significant differences at baseline on 

this univariable analysis were a higher rate of epinephrine injection alone for hemostasis and 

a higher rate of previous ulcer complications. Paradoxically these differences might have 

been expected to increase rebleed risk of FIB patients, but that was not seen (Figure 1). The 

multivariable analysis with oozing as the reference SRH for early rebleeding are shown in 

table 2 with the estimated odds ratios and confidence intervals. These are in descending 

order of odds ratios. All major SRH (FIA, FIIA, FIIB) had significantly higher risks of 

rebleeding than FIB with odds ratios (and 95% confidence intervals) increasing from 2.61 

(1.05; 6.52) for FIIA (NBVV) to a high of 6.66 (2.19;20.26) for FIA (spurting).

Rebleeding in the placebo vs. the high-dose esomeprazole groups

The comparisons of early PUB rebleeding rates within 72 hours according to different SRH 

and medical treatments (placebo vs. esomeprazole) are shown in Table 3. As previously 

reported for the RCT, there was a significantly lower rebleeding rate for all PUB patients 

treated with esomeprazole than placebo by 45% (16). In the current analysis, all SRH groups 

except oozing (FIB) had a lower rate of PUB rebleeding with PPI than placebo. For the large 

FIB group of 329 patients (or 43% of all study patients), the rebleeding rates at 72 hours 

were 5.4 % (9/166) for esomeprazole and 4.9% (8/163) for placebo treatment groups (Odds 

ratio 1.11, 95% CI – 0.42 – 2.95).

In contrast, high dose PPI reduced rebleeding rates at 72 hours by 5.4% (FIIA) to 12.9% 

(FIIB) in comparison to placebo in each of the other major stigmata subgroups (FIA, FIIA, 

and FIIB) with the greatest reduction in clot (FIIB) PUB’s. The NNT’s were 8 for clot, 9 for 

spurting, and 19 for non-bleeding visible vessel. See Table 3.

In the original RCT of 760 patients (16), the overall treatment effect of PPI vs. placebo for 

72 hours had an odds ratio of 0.55 (CI – 0.32 – 0.94). However, the effects of PPI on 

rebleeding were diluted by including the oozing patients, who had no apparent benefit from 

PPI infusion. See Table 3. If only the high risk patients with major SRH (FIA, FIIA, FIIB) 

were included (431 patients), the treatment effect of PPI would have been greater with odds 
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ratio of 0.41 (CI – 0.21 – 0.80). Similarly, the NNT would have been lower than it was with 

the large oozing group included –13 vs. 23 – table 3. The implication of this reassessment is 

that for a study of high risk patients that excluded FIB (oozing) patients, there could have 

been a reduction in enrollment by more than 40%, with a resultant increase in overall 

treatment effect with odds ratio reduction from 0.55 to 0.41 and a reduction in the overall 

number needed to treat from 23 to 13.

From the logistic regression model assessing treatment and stigmata effect, the overall 

treatment effect was significant (p = 0.0237) as was the stigmata effect (p = 0.0415). 

However, the interaction between PPI treatment and individual stigmata was not significant 

(p = 0.3632) in this analysis. The PPI interaction with oozing compared to the other major 

SRH combined (FIA, FIIA, FIIB) was also evaluated and the p value was lower but not 

significant – p = 0.097. The difference between the two p values was mainly due to the small 

size of the FIA and FIIB groups which makes the estimates of interaction uncertain there.

DISCUSSION

PUB patients with oozing bleeding (FIB) treated with IV placebo after successful 

endoscopic hemostasis had a significantly reduced risk of rebleeding compared to other 

major SRH (FIA, FIIA, FIIB). When FIB as the reference group was compared to each of 

the other major SRH (FIA, FIIA, and FIIB) in a multivariable analysis of placebo treated 

patients, all other major SRH had a significantly higher risk of rebleeding. The odd ratios 

varied from 2.62 (NBVV – FIIA), to 4.12 (clot – FIIB), to 6.7 (spurt – FIA) – table 2.

After successful endoscopic hemostasis in this study, patients with baseline major stigmata 

(FIA, FIIA, FIIB) had lower rebleeding rates with high dose IV PPI’s for 72 hours than 

placebo treated patients. In contrast, FIB (oozing) PUB patients on either IV placebo or high 

dose PPI infusion displayed very low rebleeding rates. These differences between post-

hemostasis rebleeding rates with IV PPI or placebo indicate a clinically relevant reduction in 

rebleeding rates of 5.4 to 12.9% for each major stigmata except FIB. The original RCT was 

under powered to analyze treatment effect for individual SRH. However, the rebleeding rate 

for FIB after endoscopic hemostasis and placebo treatment was very low (4.9%), similar to 

FIB patients treated with PPI (5.4%). Since the rebleeding rates of FIB after endoscopic 

hemostasis were so low, it was unlikely that PPI could provide any additional clinical 

benefit.

The possible pathophysiologic reason why FIB PUB’s might be less likely to rebleed after 

successful endoscopic hemostasis than other Forrest PUB’s (FIA, FIIA, and FIIB) probably 

relates to smaller underlying arteries in FIB ulcers. The invisible arteries and their blood 

flow under SRH can now be detected by Doppler endoscopic probe (8, 17). Recent 

endoscopic Doppler probe studies of patients with FIB PUB’s vs. other major SRH have 

reported significantly lower detection rates of underlying arterial flow than FIA, both before 

and after endoscopic treatment (8). Specifically, the detection rate of arterial flow underlying 

for FIB PUB’s before any endoscopic treatment was significantly lower at 47% compared to 

FIA PUB’s which were 100% Doppler probe positive. Furthermore, after standard visually 

guided multipolar electrocoagulation (MPEC) or hemoclipping for ulcer hemostasis of these 

Jensen et al. Page 5

Am J Gastroenterol. Author manuscript; available in PMC 2017 September 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



SRH, residual blood flow was detected by Doppler probe in 0 % for FIB PUB’s, but was still 

present in 35% of FIA PUB’s. Most clinically relevant to explaining the current study results 

was that the rebleeding rate in this prospective study was significantly lower for FIB than 

FIA (0% vs 28.6%), in spite of the different PPI therapy which was high dose IV PPI 

infusion for FIA patients vs. oral PPI for FIB patients after successful visually guided 

hemostasis (8).

Other confirmatory evidence that oozing (FIB) bleeding (not associated with a visible vessel 

or adherent clot) has a lower risk of rebleeding and emergency surgery than spurting (FIA) 

comes from past randomized controlled trials (RCT’s) (6, 7). The first was a RCT of 

epinephrine injection vs. medical treatment alone of PUB patients with active bleeding, 

stratified as FIA and FIB (6). All patients with rebleeding had emergency surgery instead of 

repeat endoscopic hemostasis. For the medical groups (not treated endoscopically), 

rebleeding rates and surgical intervention in FIA were clinically much higher than the FIB 

patients −70% vs. 29% respectively. A subsequent RCT by the same investigators compared 

epinephrine injection alone vs. combination epinephrine injection and heater probe 

coagulation for ulcer hemostasis of patients stratified for by FIA or FIB PUB’s (7). There 

were significantly higher rebleeding (22.2% vs. 6.5%) and emergency surgery rates (29.6% 

vs. 6.5%) in the FIA spurting arterial bleeding PUB patients treated with epinephrine alone 

vs. combination therapy. However, no significant differences were seen between treatments 

for the much larger PUB group with FIB in whom rebleeding (6.5% vs. 2.9%) and 

emergency surgery rates (6.5% vs. 5.7%) were very low for the epinephrine group vs. the 

combination hemostasis group (7). Current guidelines now recommend that epinephrine not 

be used alone for hemostasis of PUB’s with SRH (3,4).

These cohort study and RCT results implied to the investigators that smaller blood vessels 

underlay oozing PUB’s compared to other major SRH with spurting arterial bleeding or 

visible vessels (6–8). Also, FIB PUB’s were more easily and effectively treated with 

endoscopic hemostasis and had lower rebleeding rates either with medical treatment or 

endoscopic hemostasis than PUB’s with other major (FIA, FIIA, FIIB) SRH (6–8,9).

When PUB’s are encountered by the endoscopist that have both oozing bleeding and either a 

visible vessel or adherent clot, there may be differences of how these are classified and 

treated, particularly if the Forrest classification is used (1, 8). There is recent evidence that 

such patients with both oozing and another major SRH (such as a clot or visible vessel) 

would have a higher risk of rebleeding, similar to those patients with visible vessel or clot 

without oozing (18). In such cases, our recommendation is to classify them not as FIB but 

rather as visible vessel (FIIA) or adherent clot (IIB) and manage them accordingly.

These results are very relevant to the clinical management of patients with PUB’s. Since a 

large proportion of PUB patients often exhibit oozing ulcer bleeding compared to other high 

risk SRH, placing FIB patients on oral PPI’s after successful endoscopic hemostasis, and 

eliminating the 72 hours of high dose intravenous PPI treatment has the potential of reducing 

health care expenditures without increasing PUB rebleeding rates. In our previously reported 

study, the FIB PUB’s were the largest subgroup, comprising 43% of all patients randomized 

(16). As further evidence from another recent study, oral PPI’s instead of high dose IV PPI’s 
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were utilized after successful visually guided endoscopic hemostasis in patients with FIB 

(oozing) PUB’s and 0% (0/15) had rebleeding (8).

Our results also have implications for understanding risk, planning and reporting of future 

PUB clinical trials, or assessing conclusions of recent meta-analyses (8). Making the 

assumption that FIA and FIB are both high risk SRH with high rebleeding rates if treated 

medically and/or endoscopically could lead to an overestimation in the risk of PUB 

rebleeding when performing sample size calculations with the consequent risk of under 

powering the study. Indeed, larger differences in rebleed rates would be assumed and lower 

sample size estimates than actually required to show significant differences would be 

planned. However, inclusion of a large proportion of PUB’s with FIB (oozing) could also 

significantly increase the size and expense of an RCT while reducing the treatment effect of 

PPI, as presented in the current results section which analyzed our own previously reported 

RCT (16). Also, grouping PUB FIA and IB together as “active bleeding” could cause 

potential flaws in study design and could invalidate the interpretation of PUB rebleeding and 

other outcomes for these SRH.

Our study has some potential limitations in that it is a post-hoc analysis and the numbers of 

patients with FIA and IIB ulcers were considerably lower than in the other two ulcer 

subgroups (FIB and FIIA). Additionally, despite the inclusion of training of investigators 

before the study and quality control measures during the study (19), there may have been 

some variations in ulcer classification due to the large size of the study and its multicenter 

design (16). However, when considered in the light of other published data, our results 

provide an important, consistent, and compelling message about oozing PUB bleeding 

(6,7,8,9,17,18).

The conclusions from our study are that after successful endoscopic hemostasis:

1. In a multivariable analysis for early rebleeding on placebo treatment, patients 

with other major SRH (FIA, FIIA, FIIB) had a significantly higher rebleeding 

risk than FIB (oozing) PUB patients.

2. The rate of rebleeding in FIB patients was very low and was not influenced 

positively by high dose IV PPI treatment.

3. Based upon the very low early rebleeding rates of PUB patients, FIB oozing 

bleeding should be separated from FIA (spurting bleeding) patients and not 

considered as a similar high risk SRH and thus may not require subsequent 

medical treatment with high dose IV PPI’s after successful endoscopic 

hemostasis.
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What is already known about the subject

• After successful endoscopic hemostasis, high dose IV PPI’s reduce PUB 

rebleeding rates in high risk patients and are recommended in current GI 

treatment guidelines.

• Current guidelines also recommend endoscopic hemostasis and post 

hemostasis high dose PPI therapy for both Forrest IA (spurting) and IB 

(oozing) PUB’s.

• However, past endoscopic randomized controlled trials (RCT’s) and recent 

Doppler probe studies of bleeding PUB’s report a significantly higher 

rebleeding risk for Forrest IA than Forrest IB PUB’s.

What are the new findings

• The risk of rebleeding of placebo treated patients was significantly lower for 

Forrest IB PUB’s when compared to other high risk major stigmata (FIA, 

FIIA, FIIB) in a multivariable analysis.

• PPI therapy did not reduce the rate of rebleeding among patients with Forrest 

IB PUB’s after successful endoscopic hemostasis.

How might it impact on clinical practice in the foreseeable future?

• Based upon very low rates of rebleeding following successful endoscopic 

therapy and lack of additional benefits for PPI’s, persons with Forrest IB 

PUB’s may not require high dose intravenous PPI therapy.
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Figure 1. 
PUB Rebleeding Rates After Endoscopic Hemostasis, at 72 hrs in Placebo Treated Patients
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Table 1

Univariable Statistics Comparing Background Characteristics for Oozing vs. All Other Major SRH Combined 

for Placebo Treated Patients (N = 388)

Characteristic Oozing (Ib)
(N=163)

Other classes (Ia+IIa+IIb)
(N=225)

P-value*

Age > 65 years 68 (41.7%) 110 (48.9%) 0.10

Male gender 112 (68.7%) 155 (68.9%) 0.97

Previous ulcer complications 27 (16.6%) 14 (6.2%) 0.001

Ulcer size > 2 cm 12 (7.4%) 28 (12.4%) 0.13

H. pylori negative 59 (36.2%) 78 (34.7%) 0.76

NSAID’s 63 (38.7%) 93 (41.3%) 0.60

Epinephrine injection only 70 (42.9%) 71 (31.6%) 0.022

Shock 5 (3.1%) 14 (6.2%) 0.23

*
By Fisher’s exact test with Bailey’s method.
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Table 2

PUB Rebleeding risk by SRH up to 72 hours in Placebo Patients (N=388) – Multivariable Analysis

Estimated Odds Ratio* Lower 95% CI** Upper 95% CI

Spurting vs. Oozing (Forrest IA, N=40 vs. IB, N=163) 6.66 2.19 20.26

Clot vs. Oozing (Forrest IIB, N=34 vs. IB, N=163) 4.11 1.27 13.25

NBVV vs. Oozing (Forrest IIA, N=151 vs. IB, N=163) 2.61 1.05 6.52

*
The oozing bleeding group was used as the reference and all placebo patients were included according to the baseline SRH in ulcers.

**
CI is confidence intervals.
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