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BACKGROUND: Patients who experience myocardial infarction (MI)
are at risk of gastrointestinal (GI) bleeding complications. Endoscopic
evaluation may lead to cardiopulmonary complications. Guidelines and
studies regarding the safety of endoscopy in this population are limited.
OBJECTIVE: To evaluate the safety of endoscopy in a retrospective
cohort of post-MI patients at a Canadian tertiary centre.
METHODS: Using hospital diagnostic/procedure codes, the charts of
patients meeting the inclusion criteria of having ST elevation MI or non-
ST elevation MI, and GI bleeding detected at endoscopy were reviewed.
The information retrieved included demographics, medical history,
medications, endoscopy details and cardiopulmonary/GI events.
RESULTS: A total of 121 patients experienced an MI and underwent
endoscopy within 30 days. However, only 44 met the inclusion criteria
and were reviewed. The mean age of the patients was 75 years, and
55% were female. The mean hemoglobin level was 86 g/L, and 38 of
44 patients required a transfusion. Comorbidities included hyperten-
sion (82%), diabetes (46%), heart failure (55%), stroke (21%), lung
disease (27%), previous MI (46%), cardiac bypass surgery (30%), his-
tory of GI bleed (25%), history of ulcer (18%) and ejection fraction
<50% (48%). The median number of days to endoscopy after MI was
three. Complications included seven patients with acute coronary
syndrome, one with arrhythmia, one with respiratory failure, one with
aspiration pneumonia and two with perforation. Age, hemoglobin level
or timing of endoscopy did not significantly predict a complication.
CONCLUSIONS: Patients with GI bleeding after MI often have
comorbidities and are on antiplatelet agents. Endoscopy is a valuable
tool in the diagnosis and management of bleeding complications, but
must be weighed against the potential risk of other complications,
which in the present study occurred in more than 25% of procedures.
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La sécurité de I’cesophagogastroduodénoscopie dans
les 30 jours suivant un infarctus du myocarde :
une étude de cohorte rétrospective dans un centre
canadien de soins tertiaires

HISTORIQUIE : Les patients qui sont victimes d’un infarctus du myocarde
(IM) sont vulnérables a des complications de saignement gastro-intestinal
(GI). Dévaluation endoscopique peut provoquer des complications cardio-
respiratoires. Les lignes directrices et les études relatives a la sécurité de
I'endoscopie au sein de cette population sont limitées.

OBJECTIF : Evaluer la sécurité de I'endoscopie auprés d’une cohorte rétro-
spective de patients ayant subi un IM dans un centre canadien de soins
tertiaires.

METHODOLOGIE : Au moyen des codes de diagnostic ou d’intervention
de I’hopital, les chercheurs ont analysé les dossiers des patients respectant
les criteres d’inclusion d’'IM avec ou sans élévation du segment ST et de
saignement GI décelé a I'endoscopie. Linformation saisie incluait les don-
nées démographiques, les antécédents médicaux, les médicaments, les
détails de I'endoscopie et les événements cardiorespiratoires ou GI.
RESULTATS : Au total, 121 patients ont été victimes d’un IM et ont subi une
endoscopie dans le 30 jours suivants. Cependant, seulement 44 respectaient les
criteres d’inclusion et ont fait l'objet d’'une analyse. Les patients, dont 55 %
étaient des femmes, avaient un Age moyen de 75 ans. Ils avaient un taux
d’hémoglobine moyen de 86 g/L, et 38 des 44 patients ont d subir une trans-
fusion. Les comorbidités incluaient I'hypertension (82 %), le diabete (46 %),
l'insuffisance cardiaque (55 %), un accident vasculaire cérébral (21 %), une
maladie pulmonaire (27 %), un IM passé (46 %), un pontage aortocoronarien
(30 %), des antécédents de saignement GI (25 %), des antécédents d’ulcere
(18 %) et une fraction d’éjection inférieure a 50 % (48 %). Aprés un IM, on
constatait un nombre médian de trois jours avant I'endoscopie. Les complica-
tions incluaient sept patients ayant un syndrome coronarien aigu, un patient
ayant une arythmie, un ayant une insuffisance respiratoire, un ayant une
pneumonie d’aspiration et deux ayant une perforation. L’Age, le taux
d’hémoglobine ou le moment de 'endoscopie ne permettaient pas de prédire
une complication de maniére significative.

CONCLUSIONS : Les patients ayant un saignement Gl apres un IM
présentent souvent des comorbidités et prennent des antiplaquettaires.
Lendoscopie est un outil précieux pour diagnostiquer et prendre en charge
les complications de saignement, mais il faut en soupeser 'utilité par rapport
au risque potentiel d’autres complications, qui, dans la présente étude, se
produisaient dans plus de 25 % des interventions.

Esophagogastroduodenoscopy (EGD) is a safe, well tolerated and
useful diagnostic and therapeutic procedure in the general popula-
tion. Gastrointestinal (GI) bleeding is a common side effect of many
antiplatelet/anticoagulation/thrombolysis drugs used in the manage-
ment of ischemic heart disease, especially in the modern era of cardiol-
ogy, in which patients are on multiple drugs that can increase the risk
of bleeding (1-3). In specific high-risk patients, such as those with a
recent myocardial infarction (MI), the safety of routine upper endos-
copy is not well known but has been described as acceptable in several
observational cohort studies, with complication rates ranging up to

7.5% (4-7). In other studies, there are significant differences in mor-
tality in acute coronary syndrome (ACS) patients who experience Gl
bleeding, suggesting they are a higher-risk population (8,9).

EGD is an important diagnostic tool in up to 85% of patients who
experience post-MI bleeding (6); is generally safe in high-risk patients
and can shorten hospitalization (10). Early endoscopy (<24 h) is rec-
ommended in most patients, and risk stratification is achieved with
measures such as the Blatchford or Rockall score (11-13). However,
post-MI patients may also be more susceptible to cardiopulmonary
complications including recurrent myocardial ischemia, hypoxia,
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TABLE 1
Demographic and clinical characteristics of 44
postmyocardial infarction (MI) patients

Characteristic

Age, years, mean + SD 73.5+10.5
Male sex, n (%) 20 (45.5)
Hemoglobin, g/L, mean + SD 86+27.8
Median days to endoscopy after Ml (range) 3 (0-31)
Rockall score, median (interquartile range) 5 (5-7)
Comorbidities, n (%)
Hypertension 36 (81.8)
Diabetes 20 (45.5)
Congestive heart failure 24 (54.5)
Stroke 9 (20.5)
Lung disease 12 (27.3)
Coagulopathy 3(6.8)
Previous Ml 20 (45.5)
Previous cardiac bypass surgery 13 (30)
Previous gastrointestinal bleed 11 (25)
Previous peptic ulcer disease 8 (18)
Ejection fraction <50% 21 (48)
Antiplatelets/NSAIDs taken within 7 days, n (%)
Acetylsalicylic acid 27 (61.5)
Clopidogrel 8 (18)
NSAIDs 3(6.8)
NSAIDs Nonsteroidal anti-inflammatory drugs
TABLE 2

Endoscopy indications and transfusion requirements
Indication for endoscopy

Hematemesis 8 (18)

Coffee ground emesis 10 (22.7)

Melena 24 (54.5)

Bright red blood per rectum 4(9.1)
Transfusion requirements

Required blood transfusion 38 (86)

Units of blood, mean + SD 4.6+3.5

Data presented as n (%) unless otherwise indicated

anxiety or discomfort, hypotension and aspiration due to sedation
or the procedure itself. Some earlier studies demonstrated a risk of
cardiopulmonary complications that is highest immediately after a
myocardial event, and more common in sicker patients based on acute
physiology and chronic health evaluation criteria (5-7).

The present cohort study was designed to capture the cardio-
pulmonary safety concerns around post-MI endoscopy, and to evaluate
specific predictors of complications such as age, hemoglobin (Hgb)
level and time from MI to endoscopy.

METHODS

The study was conducted at the Hamilton Health Sciences Hospitals
(McMaster University Medical Centre, Hamilton General Hospital,
and Henderson Hospital) in Hamilton, Ontario, and approved by the
hospitals’ research ethics boards. Patients admitted between 2003 and
2006 were identified retrospectively by computerized analysis of pri-
mary or secondary medical disease codes (International Classification of
Diseases — 9th revision) for myocardial infarction and upper GI bleed-
ing, and by procedure codes for EGD.

Inclusion criteria for the study were as follows: adult patients (age
>18 years) with ACS (including ST elevation myocardial infarction
[STEMI] and non-STEMI [NSTEMI] with documented elevation in
troponin level) who underwent EGD for suspected GI bleeding within
30 days of an incident acute coronary event. Reasons for exclusion
included troponin elevation for renal failure, upper GI bleed before
MI, EGD before MI and/or misdiagnosis.
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Individual patient charts that met the inclusion criteria were care-
fully reviewed, and data relevant to the study were extracted using a
standardized data extraction form. This included baseline demograph-
ics of age, sex, medical history (hypertension, diabetes, congestive
heart failure, stroke, chronic lung disease, bleeding disorder, renal
failure, MI, GI bleeding or peptic ulcer disease), medication use before
endoscopy (eg, acetylsalicylic acid, clopidogrel, heparin, warfarin,
beta-blockers, nonsteroidal anti-inflammatory drugs, proton pump
inhibitors), details surrounding the endoscopy (indication, medica-
tions, complications, vital signs, diagnosis) and any adverse cardio-
pulmonary outcomes including significant cardiac arrhythmias,
congestive heart failure, respiratory failure, hypoxemia (oxygen satura-
tion <85%), recurrent ACS, significant hypotension (mean arterial
pressure <70 mmHg, or in patients hypotensive at baseline — a drop in
mean arterial pressure of 15%) or hypertension, aspiration pneumonia
and death.

Statistical analysis was performed using SPSS version 19 (IBM
Corporation, USA). Categorical variables were analyzed using Fisher’s
exact test or the 2 test. Continuous variables (mean + SD) were ana-
lyzed using the Student’s ¢ test or the Mann-Whitney test, as appropri-
ate. ORs and 95% Cls were calculated from stepwise logistic regression
analysis of the a priori predictors for cardiopulmonary complications.

RESULTS
During the four-year study period, a total of 121 patient charts describ-
ing a diagnosis of an MI with an EGD within 30 days were reviewed.
However, after careful analysis, only 44 patients met the inclusion
criteria.

The mean age of study patients was 73.5 years, and 55% were
female. Most patients had at least one comorbidity, and one-quarter
experienced a previous GI bleed. The median Rockall score was 5.
Almost 80% of the patients were taking an antiplatelet agent at the
time of the bleed (Table 1). The average Hgb level was 86 g/L at the
time of EGD, and 86% of patients required a transfusion (Table 2).
The most common indication for EGD was melena in 55% of cases
(Table 2). More than 50% of patients underwent EGD within the first
three days post-MI. The median number of days to endoscopy after MI
was three with a range of zero to 31 days.

EGD was diagnostic for the cause of bleeding; the most common
diagnoses were duodenal or gastric ulcer, erosions, varices and esopha-
geal ulcers. Complications occurred in 12 (27.5%) patients, with
recurrent ACS being the most common in seven of the 12 (Table 3).
Other complications included arrhythmia, respiratory failure, aspiration
pneumonia and perforation. Logistic regression was used to determine
whether age, Hgb level or days since MI (more than three days or less
than three days) were important in predicting which patients would
experience a complication. None of the factors were significant (age

[P=0.41]; Hgb level [P=0.65]; or days since MI [P=0.81]).

DISCUSSION

The present study showed that patients who required an EGD after a
recent (<30 days) MI demonstrated higher rates of serious complica-
tions (27.5%) than previously reported in similar retrospective cohort
studies (4-7). However, there were no deaths, whereas other studies
reported mortalities in this population (8,9). The reason for the
increased complication rate is unclear; most were recurrent ACS pos-
sibly due to antiplatelet medications being discontinued for active
bleeding. Other explanations may relate directly to endoscopy because
some experiments have shown that gastric insufflation and vagally
mediated reflexes could trigger ischemia (14-16).

According to some studies, the highest risk of complication is in
the first 24 h post-MI (7); however, in our cohort, we divided the
patients into those who underwent EGD within three days and after
three days of an MI. The logistic regression model adjusted for Hgb
level and age did not show a significant impact of the timing of the

EGD.
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Another explanation for the higher complication rate is that
patients in the study had many comorbidities and up to 80% were
treated with an antiplatelet agent. The baseline Hgb level was also
quite low (86 g/L), and most patients (86%) required transfusion. The
average Rockall score was 5, but was skewed toward the higher values,
which suggest there was at least an intermediate risk of rebleeding fol-
lowing endoscopy. EGD proved to be an important diagnostic tool in
risk stratification for upper GI bleeding because most patients had
evidence of GI pathology. Patients not selected for endoscopy were
likely even sicker, but as newer endoscopic hemostasis techniques are
more widely used, the modern endoscopist is likely better equipped
and, hence, possibly more willing to perform EGD in patients with
severe comorbidities. International consensus recommendations on
the management of patients with nonvariceal upper GI bleeding
recently published by Barkun et al (13) suggest that EGD should not
be deferred for more than 24 h except in certain high-risk patients,
such as those with ACS or a perforation; however, no specific time
frame is mentioned. The utility of deferring EGD is still controversial
in patients with a concomitant ACS and GI bleed. A retrospective
study by Lin et al (10) determined that in 43% of cases, an urgent
EGD influenced the timing of cardiac catheterization. Yachimski et al
(17) performed a decision analysis in which they proposed that an
urgent EGD before cardiac catheterization was safer in patients with

an ACS and overt GI bleeding.

Study limitations

The present study was retrospective in nature and, thus, had some bias
in its design. There is selective reporting of only patients who under-
went EGD for GI bleeding within 30 days of an MI, but no collection
of data on patients with a GI bleed who did not undergo endoscopy.
Our study focused on the safety of EGD and peri-MI complications,
and investigated an a priori question of whether the timing of endos-
copy is related to complications (7). Data were collected, but specific
criteria assessing the severity of the bleed and timing of bleeding symp-
toms to endoscopy were not assessed. Outcomes were subjectively
assessed based on documentation in the clinical record. Definitive
conclusions could not be drawn using a logistic regression model
because of the small sample size.
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TABLE 3
Endoscopy findings and postendoscopy complications

Endoscopy findings, n
Duodenal ulcer 15

Gastric ulcer 14
Erosions

Varices
Esophageal ulcer
Esophagitis

Pyloric ulcer
Esophageal cancer
Candidiasis

P P PN OO ©

Complications, n (%)

Any 12 (27.5)
Acute coronary syndrome 7 (16)
Arrhythmia 1(2.3)
Respiratory failure 1(2.3)
Aspiration pneumonia 1(2.3)
Perforation 2(5.1)
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