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Abstract
Background—Cardiopulmonary complications are common after endoscopy for upper
gastrointestinal (UGI) hemorrhage in the intensive care unit (ICU)

Objective—To evaluate the practice and outcome of elective prophylactic endotracheal intubation
prior to endoscopy for UGI hemorrhage in the ICU

Design—Retrospective, propensity matched case-control study

Setting—A 24-bed medical ICU in a tertiary center.

Patients—ICU patients who underwent endoscopy for UGI hemorrhage

Main Outcome Measurements—Cardiopulmonary complications, ICU and hospital length of
stay and mortality. In a propensity analysis, patients who were intubated for airway protection prior
to UGI endoscopy were matched by probability of intubation to controls not intubated prior to UGI
endoscopy.

Results—Fifty-three out of 307 patients underwent elective prophylactic intubation prior to UGI
endoscopy. Probability of intubation depended on APACHE III score (OR 1.4, 95%, CI 1.2 to 1.6),
age (OR 0.97, 95%CI 0.95 to 0.09), presence of hematemesis (OR 1.9, 95%CI 0.8 to 5.1), prior lung
disease (OR 2.1, 95%CI 0.8 to 4.9) and number of transfusions (OR 1.1 95%CI 1.0 to 1.1 per unit).
Non-intubated matched controls were identified for all but 4 patients with active massive
hematemesis who were excluded from matched analysis. Cumulative incidence of cardiopulmonary
complications (53% vs 45%, p=0.414), ICU (median 2.2 days vs. 1.8 days, p=0.138) and hospital
length of stay (6.9 vs. 5.9, p=0.785), and hospital mortality (14% vs. 20%, p=0.366) were similar.
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Conclusions—Cardiopulmonary complications are frequent after endoscopy for acute UGI
bleeding in ICU patients, and are largely unaffected by the practice of prophylactic intubation.

Keywords
endotracheal intubation; upper gastrointestinal hemorrhage; cardiopulmonary complications; airway
protection; esophagogastroduodenoscopy

Introduction
Since approximately half of all complications related to upper gastrointestinal (UGI)
endoscopy are cardio-pulmonary in nature,1,2 one of the major goals during UGI endoscopy
in the intensive care unit (ICU) is preventing these cardio-pulmonary complications. The
overall incidence of adverse outcomes with gastrointestinal (GI) endoscopy is low, with the
reported incidence rates of serious cardiorespiratory complications and death of 5.4 and 0.3
cases per 1,000 procedures, respectively.3 However emergency UGI endoscopy is associated
with a greater risk of serious cardiorespiratory events. It has been shown that 20% of ICU
patients undergoing UGI endoscopy for GI bleeding develop new radiographic pulmonary
infiltrates, most of which are accompanied by fever, leukocytosis and hypoxemia.4

Prophylactic endotracheal intubation for airway protection during upper GI hemorrhage is
performed with variable frequency5 with the assumption that it may help prevent
cardiorespiratory complications. However, there is minimal clinical data on the effectiveness
of intubation in this group of patients.

In this retrospective study, we aimed to determine whether prophylactic endotracheal
intubation prior to UGI endoscopy improved cardio-pulmonary outcomes, length of stay and
mortality in patients admitted to a medical ICU for management of upper gastrointestinal
hemorrhage.

Patients and Methods
We reviewed the medical records of patients that were admitted for upper GI hemorrhage to
our 24 bed medical ICU at the Mayo Clinic, Rochester, Minnesota, from March 2002 to August
2006. All patients received sedation during UGI endoscopy, regardless of the extent of the
endoscopic examination. The Institutional Review Board approved the study protocol.
Inclusion criteria included the presence of known cirrhosis, hematemesis or shock. Patients
were excluded if they refused research authorization, refused intubation, were intubated for
reasons other than airway protection, or were intubated prior to transfer to the ICU. The
rationale for intubation prior to initial UGI endoscopy had to be clearly stated in the medical
records as being necessary for airway protection. Cirrhosis was defined based on histological
confirmation or known portal hypertensive complications (i.e. varices, recurrent ascites).
Hematemesis was defined as witnessed or reported bloody or coffee-ground emesis. Shock
was defined as either mean arterial blood pressure (MAP) <65 mm Hg or systolic blood pressure
(SBP) <90 mm Hg for greater than 1 hour or the presence of lactic acidosis (serum lactate >4
mmol/L) with the evidence of organ hypoperfusion (urine output <0.5cc/kg/h or documented
mental status changes) prior to UGI endoscopy. Chronic lung disease was defined as a
documented history of chronic obstructive or restrictive pulmonary disease.

The primary outcome was a cumulative incidence of cardiopulmonary complications:
myocardial infarction, cardiac arrest, aspiration, pneumonia, acute respiratory distress
syndrome (ARDS), or cardiogenic pulmonary edema.
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Myocardial infarction was defined according to the consensus conference,6 and had to occur
within 12 hours post-endoscopy. Cardiac arrest was defined as pulseless arrest (asystole,
pulseless electrical activity, ventricular fibrillation or pulseless ventricular tachycardia) within
12 hours post-endoscopy. Aspiration was witnessed or suspected abnormal entry of secretions,
fluid or particles into lower respiratory airways within 48 hours post-endoscopy. Pneumonia
was defined as a new infiltrate on chest radiograph with two of the following within 48 hours
post-endoscopy: fever, leukocytosis, purulent sputum.7 ARDS was defined per consensus
definition within 48 hours post-endoscopy.8 Cardiogenic pulmonary edema was defined as
bilateral pulmonary infiltrates with systolic or diastolic myocardial dysfunction based on
echocardiography, elevated brain natriuretic peptide (BNP >250 ng/dL) or pulmonary capillary
wedge pressure (PCWP >18 mm Hg). Blood products (e.g. packed red blood cells, platelets,
fresh frozen plasma, cryoprecipitate) transfused within the first 24 hours after ICU admission
were recorded.

Monitoring data reflecting cardiopulmonary function, chest radiographs and arterial blood
gases were independently reviewed.

Univariate and multivariate logistic regression determined significant risk factors for
prophylactic intubation that were present before the decision was made. The probability of
intubation was calculated for each patient based on a logistic regression model that included
age, severity of illness (APACHE III scores), hematemesis, number of transfusions (either red
cells, platelets or fresh frozen platelets [FFP]) prior to endoscopy, and pre-existing chronic
lung disease. In a propensity analysis, cases (patients who were prophylactically intubated prior
to endoscopy) were matched by probability of intubation ± 0.1 to controls who were not
electively intubated prior to endoscopy. Categorical and continuous variables were compared
between cases and controls using Mc Nemar's and Wilcoxon sign rank test, respectively. JMP
statistical software (version 6.0, SAS, Cary, NC) was used for all data analyses. Our sample
size was limited by the timing of introduction of detailed electronic medical records (2002).
We calculated that 50 patients per group would provide a power of 0.8 to detect a 25%
difference (50% to 25%) in cumulative rate of cardiopulmonary complications post UGI
endoscopy using a 1:1 matched pairs design.

Results
We retrospectively identified 489 patients who had an admitting diagnosis of GI hemorrhage
and underwent an UGI endoscopy, 182 of whom were excluded (Figure 1) because they did
not meet inclusion criteria (161 patients without shock, cirrhosis or hematemesis), intubated
for other reasons (n=10), denied research authorization (n=2) or fulfilled other exclusion
criteria (n=9 patients intubated prior to inter-hospital transfer). The cumulative incidence of
cardiopulmonary complications was 31%.

Of 307 patients included in the data analysis, 53 were intubated for airway protection.
Probability of prophylactic intubation depended on severity of illness (OR 1.4, 95%CI 1.2 to
1.6), age (OR 0.97, 95%CI 0.95 to 0.09) presence of hematemesis (OR 1.9, 95%CI 0.8 to 5.1),
history of chronic lung disease (OR 2.1, 95%CI 0.8 to 4.9) and number of transfusions (OR
1.1 95%CI 1.0 to 1.1)

Non-intubated matched controls were identified for all but 4 patients with massive hematemesis
who were excluded from matched analysis APACHE III scores, transfusion requirements, age,
gender and probability for prophylactic intubation were similar between 49 cases and 49
matched controls (Table 1). Endoscopic interventions (such as cautery, banding, epinephrine
injection) were performed in 17 controls (35%) vs. 18 cases (37%), p= 0.695. Endoscopically
confirmed peptic ulcer disease (39% in controls vs. 35% in cases) and varices (35% vs. 43%)
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were the most common causes of upper gastrointestinal hemorrhage in the ICU. Other
etiologies included Mallory-Weiss tears, gastritis, esophagitis and other causes (such as polyps
or previous biopsy sites).

Cumulative incidence of cardiopulmonary complications (45% vs 53%, p=0.414), ICU and
hospital length of stay, and hospital mortality were similar (Table 2). Post-endoscopy
cardiorespiratory arrest occurred in 1 case (2%) and 4 control patients (8%, p=0.180). ICU
mortality was 6% in cases vs 16% in controls (p=0.059).

Discussion
We observed variation in the practice of prophylactic intubation for airway protection prior to
UGI endoscopy in patients with cirrhosis, shock and/or hematemesis. The probability of
intubation depended on age, severity of illness, number of transfusions and the presence or
absence of preexisting lung disease. In a matched propensity analysis, the cumulative incidence
of cardiopulmonary complications did not differ significantly between patients who were or
were not intubated for airway protection.

Patients are intubated for airway protection when a physician considers the endoscopy to be
hazardous to perform without a secure airway. However, physicians vary as to which patients
should be endotracheally intubated. Only 20-25% of gastroenterologists believe a patient
should be intubated because of unstable vital signs5 and only 60% believe ongoing
hematemesis is an indication for intubation.5 We found that patients with higher severity of
illness scores, hematemesis, need for large volume transfusion and preexisting pulmonary
disease were more likely to be endotracheally intubated. However, in matched patients our
analysis showed similar baseline clinical characteristics and the decision to proceed with
intubation was made subjectively and individually applied by involved physicians, leading to
practice variability.

Pulmonary complications including pulmonary edema, pneumonia, aspiration, and acute lung
injury can occur in patients undergoing UGI endoscopy. One study showed that an intraoral
lipoidal solution was aspirated and seen on pulmonary radiographs following UGI endoscopy
in 25% of non-ICU patients.9 The clinical significance and outcomes of these infiltrates are
unknown. Another study showed that 20% of ICU patients undergoing UGI endoscopy for GI
bleeding develop new radiographic pulmonary infiltrates, most of which are accompanied by
fever, leukocytosis and hypoxemia.4 Our data showed even higher rates of pulmonary
complications which were not altered by prophylactic endotracheal intubation.

Cardiac arrest is the most feared cardiorespiratory complication of UGI endoscopy. A previous
study compared two time periods in a medical ICU: one in which endotracheal intubation was
rarely performed prior to UGI endoscopy and the other when endotracheal intubation was
routinely performed for hematemesis, altered mentation, unstable cardiopulmonary status,
large amount of blood in the proximal GI tract, or prior to endoscopic treatment of lesions felt
to be at high-risk for bleeding.10 There was no difference in the number of cardiopulmonary
complications, ICU length of stay or mortality between the two groups. However, the group
of patients who underwent prophylactic endotracheal intubation suffered fewer in-hospital
cardiac arrests. We also observed fewer cardiac arrests within 12 hours of UGI endoscopy in
patients who received prophylactic intubation (4 patients in control vs. 1 in cases), but a small
sample size precluded finding a statistically significant difference.

Retrospective observational studies have the potential limitation of not being able to control
for unknown confounding variables. Matched propensity analysis may have not completely
eliminated the indication bias. The examples of unaccounted imbalances include the preference
and skill of individual gastroenterologist and the differences in sedation management used in
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cases in controls. A combination of midazolam and fentanyl is routinely used for both upper
GI endoscopy and endotracheal intubation in our institution, however, endotracheal intubation
is usually facilitated by the addition of etomidate with or without succinyl choline. Although
we had examined 489 patient medical records over a 5-year period, the number of patients who
were prophylactically intubated was small. The small sample size did not allow for detection
of more subtle differences between the groups. The study was conducted in a single medical
ICU in tertiary care center and thus external validity is limited.

In conclusion, we found that endotracheal intubation for airway protection in ICU patients
undergoing UGI endoscopy for GI hemorrhage is variably performed. Cardiopulmonary
complications were common and largely unaltered by prophylactic endotracheal intubation.
Prospective studies are needed to determine if any patient subgroups may benefit from airway
protection prior to emergency UGI endoscopy for management of upper GI bleeding.
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Figure 1.
Outline of the study. UGI – upper gastrointestinal, APACHE – acute physiology and chronic
health evaluation score. *Four patients with massive hematemesis and the probability of >0.9
could not be matched to non-intubated controls
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Table 1
Baseline characteristics of patients who underwent prophylactic intubation and matched controls

Variable Patients intubated prior to UGI endoscopy (cases,
n=49)

Patients not intubated prior to UGI endoscopy
(controls, n=49)

P value

Age - median (IQR) 62.0 (48.0, 75.0) 68.0 (51.0, 74.0) 0.236

Female 19 (39%) 18 (37%) 0.819

Caucasian 43 (92%) 47 (96%) 0.750

APACHE III median (IQR) 77.0 (58.0, 96.0) 78.0 (57.0, 96.0) 0.562

Predicted Hospital Death median (IQR) 0.3 (0.1, 0.6) 0.3 (0.2, 0.5) 0.619

Shock 23 (47%) 26 (53%) 0.564

Cirrhosis 24 (49%) 21 (43%) 0.532

Hematemesis 41 (84%) 43 (88%) 0.564

History of CAD 15 (31%) 10 (20%) 0.251

History of CHF 8 (16%) 7 (14%) 0.739

History of lung disease 9 (18%) 13 (27%) 0.371

History of alcohol abuse 16 (33%) 17 (35%) 0.827

Number of transfusions median (IQR) 6.0 (3.0, 10.0) 5.0 (2.0, 11.0) 0.621

Probability of intubation, median (IQR) 22.8 (14.9, 46.6) 22.6 (14.8, 44.6) 0.866

IQR – interquartile range, APACHE – acute physiology and chronic health evaluation score, CAD - coronary artery disease, CHF – congestive heart
failure, UGI – upper gastrointestinal

Gastrointest Endosc. Author manuscript; available in PMC 2010 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rehman et al. Page 8

Table 2
Outcome of patients who underwent prophylactic intubation and matched controls

Outcome Patients intubated prior to UGI endoscopy (cases, n=49) Patients not intubated prior to UGI endoscopy (controls,
n=49)

P value

Cardiac Arrest 1 (2%) 4 (8%) 0.180

Myocardial Infarction 7 (14%) 4 (8%) 0.366

Aspiration 10 (20%) 9 (18%) 0.739

ALI/ARDS 8 (16%) 4 (8%) 0.157

Pneumonia 9 (18%) 5 (10%) 0.102

Pulmonary edema 15 (31%) 8 (16%) 0.071

ICU LOS 2.2 (1.7, 3.7) 1.8 (1.1, 2.6) 0.138

Hospital LOS 6.9 (4.9, 12.7) 5.9 (4.0, 12.3) 0.785

ICU mortality 3 (6%) 8 (16%) 0.059

Hospital mortality 7 (14%) 10 (20%) 0.366

ALI – acute lung injury, ARDS- acute respiratory distress syndrome, ICU – intensive care unit, LOS- length of stay, UGI – upper gastrointestinal
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