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Abstract

AIM—To evaluate usefulness of prophylactically intubating upper gastrointestinal bleeding 

(UGIB) patients.

METHODS—UGIB results in a significant number of hospital admissions annually with 

endoscopy being the key intervention. In these patients, risks are associated with the bleeding and 

the procedure, including pulmonary aspiration. However, very little literature is available 

assessing the use of prophylactic endotracheal intubation on aspiration in these patients. A 

comprehensive search was performed in May 2014 in Scopus, CINAHL, Cochrane databases, 

PubMed/Medline, Embase, and published abstracts from national gastroenterology meetings in the 

United States (2004–2014). Included studies examined UGIB patients and compared prophylactic 

intubation to no intubation before endoscopy. Meta-analysis was conducted using RevMan 5.2 by 

Mantel-Haenszel and DerSimonian and Laird models with results presented as odds ratio for 

aspiration, pneumonia (within 48 h), and mortality. Funnel plots were utilized for publication bias 

and I2 measure of inconsistency for heterogeneity assessments.

RESULTS—Initial search identified 571 articles. Of these articles, 10 relevant peer-reviewed 

articles in English and two relevant abstracts were selected to review by two independent authors 

(Almashhrawi AA and Bechtold ML). Of these studies, eight were excluded: Five did not have a 

control arm, one was a letter the editor, one was a survey study, and one was focused on 

prevention of UGIB. Therefore, four studies (N = 367) were included. Of the UGIB patients 

prophylactically intubated before endoscopy, pneumonia (within 48 h) was identified in 20 of 134 

(14.9%) patients as compared to 5 of 95 (5.3%) patients that were not intubated prophylactically 

(P = 0.02). Despite observed trends, no significant differences were found for mortality (P = 0.18) 

or aspiration (P = 0.11).

CONCLUSION—Pneumonia within 48 h is more likely in UGIB patients who received 

prophylactic endotracheal intubation prior to endoscopy.
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) is still significant in the United States[1]. Health-

resources utilization in those with UGIB is significantly higher than those without 

UGIB[2–5]. Although UGIB hospitalizations have decreased in the last decade, likely 

because the use of acid suppression therapy[6,7], mortality has not decreased and UGIB 

continues to be a significant cause of hospital admissions[8–13].

Many strategies have been implemented to reduce the morbidity, mortality, and cost 

associated with UGIB, including scoring systems, appropriate resuscitation, and 
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improvements in endoscopic and non-endoscopic therapies[14–19]. In an attempt to reduce 

aspiration and aspiration pneumonia in patients presenting with UGIB, prophylactic tracheal 

intubation prior to performing endoscopy has been used, but is there any evidence to support 

such a practice. Tracheal intubation might prevent aspiration in selected cases but outcomes 

could be related to how experienced medical personnel performing the intubation is and how 

sick the patient is, i.e., with altered mental status or massive bleeding[20–22]. However, 

controversy does exist, even at our own institution, of the utility of prophylactic intubation 

in patients with UGIB. The largest reason for this controversy is that limited observational 

studies have addressed the utilization of tracheal intubation in the setting of UGIB[23–27]. 

These studies evaluated outcomes, including aspiration, mortality, aspiration pneumonia, 

and hospital length of stay. As our knowledge to answer the question of the utility of 

tracheal intubation in the setting of UGIB is still lacking, we conducted a meta-analysis to 

further evaluate such limited data.

MATERIALS AND METHODS

Search of literature

A complete search of Scopus, CINAHL, Cochrane databases, PubMed/Medline, and 

Embase was completed in May 2014. Search terms were used individually or in various 

combinations and included “endotracheal intubation”, “tracheal intubation”, “upper 

gastrointestinal bleeding”, “upper gastrointestinal hemorrhage”, “variceal hemorrhage”, 

“non-variceal hemorrhage”, “esophagogastroduodenoscopy”, “peptic ulceration”, “duodenal 

ulceration”, and “gastric ulceration”. Peer-reviewed studies on UGIB patients that compared 

prophylactic to no prophylactic intubation were selected and reviewed. References of 

relevant papers were searched as well for possible additional articles that were not identified 

in the original search. Search also included published abstracts in the major digestive disease 

conferences in the United States in the last 10 years. Three investigators reviewed all studies 

selected for inclusion criteria. Studies in children or in languages other than English were 

excluded from this meta-analysis.

Data extraction

All included studies were reviewed with two investigators (AA, MB). At least two of three 

primary outcomes were evaluated in all included studies. If a study had missing data on 

these subjects or clarification was needed, attempts were made to contact the authors to 

obtain the necessary information. Data from the studies chosen were extracted by two 

investigators individually and were settled by mutual agreement.

Statistical analysis

This meta-analysis followed principles of the MOOSE guidelines[28]. Meta-analysis was 

performed comparing the results of UGIB patients by calculating pooled estimates presented 

as odds ratio (OR) of outcomes with Mantel-Haenszel (if no heterogeneity) or DerSimonian 

and Laird models (if heterogeneity). Heterogeneity analyzed by calculating I2 measure of 

inconsistency (significant if P < 0.10 or I2 > 50%). A sensitivity analysis was done if 

heterogeneity was statistically significant. RevMan 5.2 (Copenhagen: The Nordic Cochrane 
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Centre, The Cochrane Collaboration, 2012) used for statistical analysis. Funnel plots were 

visually inspected for publication bias assessment.

Study quality assessment

The Effective Public Health Practice Project model was used to assess study quality[29]. This 

scale is based upon strong, moderate, or weak rankings for analysis, interventional integrity, 

withdrawal/dropout descriptions, data collection, blinding, confounders, design, and 

potential selection bias. Study quality is determined by how many weak ratings in each 

category (no weak ratings is strong, one weak is moderate, and ≥ 2 weak is weak).

Biostatistics

The corresponding author (Bechtold ML) is a biostatistician and has reviewed and approved 

all statistical data in the manuscript. Four of the authors (Hinds AM, Hammad HT, Nguyen 

DL, Bechtold ML) are extensively trained in the statistics used in meta-analysis.

RESULTS

Search of literature

Initially, 571 articles were discovered in the electronic databases (Figure 1). Ten relevant 

peer-reviewed articles in English and two relevant abstracts were selected for review by two 

independent authors (Almashhrawi AA and Bechtold ML). Of these studies, eight were 

excluded: Five did not have a control arm, one was a letter the editor, one was a survey 

study, and one was focused on prevention of UGIB. Therefore, four studies were identified 

as meeting inclusion criteria[24–27]. All the four studies included (N = 367) were 

retrospective cohorts. The studies were conducted throughout the United States and were 

published 2007 to 2014. All included studies examined the impact of prophylactic 

endotracheal intubation on UGIB outcomes (Table 1). The study quality was adequate based 

upon the Effective Public Health Practice Project model (Table 2).

Pneumonia within 48 h

Pneumonia within 48 h was examined in three studies (N = 229)[24,25,27]. With prophylactic 

intubation, 20 of 134 (14.9%) patients with UGIB developed pneumonia. For those not 

being intubated, 5 of 95 (5.3%) patients with UGIB developed pneumonia within 48 h. 

Those UGIB patients who underwent prophylactic intubation had higher amount of 

pneumonia than those not prophylactically intubated with odds ratio of 3.13 (95%CI: 1.17–

8.39; P = 0.02) with no statistically significant heterogeneity (I2 = 0%, P = 0.54) (Figure 2).

Mortality

Mortality was examined in four studies (N = 367)[24–27]. Mortality was noted in 39 of 203 

(19.2%) patients with UGIB prophylactically intubated and 17 of 164 (10.4%) patients with 

UGIB not prophylactically intubated. No statistically significant higher mortality was noted 

for those patients prophylactically intubated (OR = 2.19; 95%CI: 0.69–6.95; P = 0.18) with 

statistically significant heterogeneity observed (I2 = 63%, P = 0.05) (Figure 3). Given 

significant heterogeneity, a sensitivity analysis was performed by excluding the Rehman et 
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al[24] study which demonstrated a statistically significant higher mortality for those patients 

with prophylactically intubated as compared to those not intubated without significant 

heterogeneity with OR = 3.72 (95%CI: 1.55–8.92; P < 0.01).

Aspiration

Aspiration was analyzed in four studies (N = 367)[24–27]. Aspiration was noted in 43 of 203 

(21.2%) patients with UGIB prophylactically intubated and 13 of 164 (7.9%) patients with 

UGIB not intubated. Statistically non-significant higher aspiration was noted in patients with 

UGIB prophylactically intubated (OR = 3.99; 95%CI: 0.72–22.12; P = 0.11) with 

statistically significant heterogeneity (I2 = 77%, P = 0.01) (Figure 4). Given significant 

heterogeneity, a sensitivity analysis was performed by excluding the Perisetti et al[26] study 

which demonstrated a statistically significant more episodes of aspiration for those patients 

with prophylactically intubated as compared to those not intubated without significant 

heterogeneity (OR = 9.67; 95%CI: 3.40–27.52; P < 0.01; I2 = 0%, P = 0.94).

Publication bias

Publication bias was not observed in any outcomes in this meta-analysis based upon funnel 

plots.

DISCUSSION

In an effort to provide airway protection and reduce aspiration complications, providers may 

elect to perform tracheal intubation for patients presenting with UGIB. Unfortunately, there 

are no published guidelines to direct the use of endotracheal intubation in this group of 

patients, partly because of the lack of evidence-based recommendations. Emergent tracheal 

intubation is clearly indicated as a measure to protect airways in specific clinical 

presentations such as patients with altered mental status or those hemodynamically unstable. 

On the other hand, complications can arise directly from emergent tracheal intubations and 

the benefits of tracheal intubation should be weighed against the risks in each case 

individually. Schwartz et al[30] found that emergency intubation results in esophageal 

intubation in 8%, new pulmonary infiltrates identified post-intubation in 4%, and 3% died 

within 30 min of intubations, although those who died were those hemodynamically 

unstable before intubation. Only few studies evaluated this important subject and all were of 

retrospective design and varied in results[24–27].

Koch et al[25] evaluated the outcomes of 62 patients with 69 episodes of variceal bleeding 

who were either prophylactically intubated or not intubated prior to endoscopy and 

discovered significantly more aspiration in those who were prophylactically intubated. 

However, no differences were noted for mortality or length of stay[25]. Rehman et al[24] 

utilized 49 matched controls to 49 patients with UGIB and shock, cirrhosis, or hematemesis. 

Although cardiopulmonary complications are common in this population, no difference was 

discovered between the prophylactic intubation and no intubation in matched controls for 

mortality, length of stay, pneumonia, or aspiration[24]. Similarly, an abstract by Tang et 

al[27] in 69 patients with suspected variceal hemorrhage showed no significant differences 

between prophylactic intubation vs no prophylactic intubation for mortality, pneumonia, and 
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length of stay. In contrast, an abstract by Perisetti et al[26] demonstrated that prophylactic 

intubation in patients with UGIB resulted in significantly more aspiration, length of stay, 

and mortality during hospitalization. Therefore, results has varied among the retrospective 

studies in regards to important outcomes such as aspiration, pneumonia, and mortality.

Due to this variability, we conducted this meta-analysis to evaluate the available evidence 

from four published retrospective studies that compared outcomes in UGIB patients who 

were prophylactically intubated and those who were not prophylactically intubated.

All studies evaluated mortality and aspiration[24–27], while only three studies evaluated 

pneumonia within 48 h as an outcome[24,25,27]. Our results show that there was a significant 

higher amount of pneumonia within 48 h in patients with UGIB who received endotracheal 

intubations prophylactically in comparison with those who were not intubated. In regards to 

aspiration and mortality, trends were noted toward worse outcomes in those patients who 

were prophylactically intubated but no statistically significant differences were noted. 

However, given significant heterogeneity, the sensitivity analyses demonstrated statistically 

significant worse outcomes for mortality and aspiration in those patients undergoing 

prophylactic intubation.

Strengths of our study are as follows. First, this is the first meta-analysis that evaluates 

outcomes difference between prophylactic intubation and no intubation in UGIB patients. 

Second, a large extensive search for relevant studies was conducted using several electronic 

search engines and three major gastroenterology and endoscopy conferences proceedings 

and abstracts for the period from 2004–2014. Third, each study included and evaluated at 

least two of the three outcomes studied in our meta-analysis. Four, the study populations 

were from different geographic areas in the United States and different time periods over 10 

years, making it relevant to a large population. Fifth, no heterogeneity was identified in the 

pneumonia outcome. Finally, no publication bias was noted by the funnel plot. On the other 

hand, limitations were also apparent. First, a small number of studies were included. 

However, these studies are the only studies to-date on the subject. Second, all studies were 

observational with no randomized controlled trials on this issue which requires attention 

when forming conclusions from this meta-analysis and taken into consideration. Finally, 

significant heterogeneity was identified in two of the three outcomes (mortality and 

aspiration). Therefore, the DerSimonian and Laird model was utilized, limiting 

heterogeneity impact. Also, sensitivity analyses were performed which demonstrated 

statistically significant higher mortality and more aspiration in those patients undergoing 

prophylactic intubation. However, given the limited number of studies, subgroup analysis 

for sources of heterogeneity (such as location, timing, abstract exclusion) was not 

performed.

In conclusion, this meta-analysis demonstrates that patients with UGIB who received 

prophylactic endotracheal intubation have higher odds of having pneumonia within 48 h. 

Trends showing higher odds of mortality and aspiration in those prophylactically intubated 

were noted but no statistically significant differences were seen in comparison to those not 

intubated. Although these results must be interpreted with caution in light of the small 

number of studies in this meta-analysis leading to one or two studies having significant 
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weight on the results, this study addresses prophylactic intubation in UGIB patients prior to 

endoscopy. Based upon these results, prophylactic tracheal intubation is not beneficial in 

patients with UGIB and should not be recommended.
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Core tip

Patients with upper gastrointestinal bleeding (UGIB) require endoscopic treatment with 

variable outcomes of aspiration, pneumonia, non-endoscopic interventions, and mortality. 

It is suggested that endotracheal intubation prior to endoscopy might reduce aspiration, 

pneumonia, and mortality. Few studies have evaluated this issue. We performed a meta-

analysis of observational studies examining endotracheal intubation vs no intubation in 

UGIB patients. We found that patients intubated had higher incidence of pneumonia 

within 48 h. There was no significant increase in aspiration and mortality in the intubated 

group. This meta-analysis demonstrates the need for randomized controlled trials to 

assess the issue.
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COMMENTS

Background

Endoscopic treatment is the main treatment for upper gastrointestinal bleeding (UGIB) 

and preventing complications during endoscopy is important. Endotracheal intubation 

might be used to protect airways and prevent aspiration, pneumonia, and reduce 

mortality. This study shows no evidence to support this practice generally and 

appropriateness of endotracheal intubation should be determined for each case 

individually.

Research frontiers

The authors performed the first meta-analysis comparing prophylactic endotracheal 

intubation to no intubation for UGIB to evaluate for pneumonia (within 48 h), aspiration, 

and mortality.

Innovations and breakthroughs

This is the first meta-analysis comparing prophylactic endotracheal intubation to no 

intubation for UGIB. The authors found that there is no evidence to support universal use 

of prophylactic endotracheal intubation prior to endoscopy. On the contrary, significantly 

more episodes of pneumonia occurred with the intubated group, and trends for worse 

aspiration and mortality were seen as well in the intubated group although not 

statistically significant.

Applications

Endotracheal intubation should be determined on an individual case-by-case approach 

when considered prior to endoscopy for UGIB treatment. Further studies, preferably 

randomized controlled trials, are likely needed to fully assess the practice of prophylactic 

intubation in UGIB patients prior to endoscopy.

Terminology

Odds ratio: Statistical term for the odds an event did or did not occur. Mean difference: 

Statistical term of difference between the means for a given variable. Heterogeneity: Test 

for uniformity in composition of studies included. Publication bias: Phenomenon where 

positive studies are more likely to be published than negative studies, leading to possible 

misrepresentation of data in meta-analysis.

Peer review

This is a very early systematic review and meta-analysis investigating the impact of 

prophylactic tracheal intubation on iatrogenic pneumonia, all-cause mortality and 

aspiration arising from complications due to endoscopy for upper GI bleeding.
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Figure 1. Details of article search
UGIB: Upper gastrointestinal bleeding.
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Figure 2. Forest plot demonstrating comparison of prophylactic intubation vs no intubation for 
patients with upper gastrointestinal bleeding for pneumonia within 48 h
PI: Prophylactic intubation.
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Figure 3. Forest plot demonstrating comparison of prophylactic intubation vs no intubation for 
patients with upper gastrointestinal bleeding for mortality
PI: Prophylactic intubation.
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Figure 4. Forest plot demonstrating comparison of prophylactic intubation vs no intubation for 
patients with upper gastrointestinal bleeding for aspiration
PI: Prophylactic intubation.
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