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Background
!

There is some evidence that patients admitted to
hospitals during weekends are more likely to die
[1–8]. In the UK, this has led to calls from the
Royal Colleges and Medical Education England
for greater consultant presence at the weekend
[9–13]. Indeed, the new NHS Commissioning
Board is currently considering steps to improve
emergency and urgent care at weekends [14].
The work has broad support by the Academy of
Medical Royal Colleges [12] and the individual
Royal Colleges [15,16]. However, the evidence for
an increased mortality rate at night and week-
ends is equivocal. Goldacre and Maisonneuve
found that there was no evidence of excess deaths
from meningococcal disease at weekends [17].
Furthermore, there is evidence that routine, elec-
tive care can be less safe when provided at week-
ends [18].
Upper gastrointestinal bleeding is a medical
emergency associated with a mortality of up to
10% [19–23]. A UK-wide audit in 2007 highligh-

ted significant deficiencies in the care provided
for patients who presented with upper gastroin-
testinal bleeding [24]. Outcomes were less good
for patients attending hospitals where there was
a lack of on-call consultant led endoscopy in the
out-of-hours setting.
Previous studies of out-of-hours endoscopy for
acute gastrointestinal bleeding have reached con-
flicting conclusions. Some found an increased
mortality rate at weekends [25–27] whereas
other studies have detected no such difference
[28–31]. There are several possible explanations
for these inconsistencies in findings; some stud-
ies have derived data from large databases with
limited clinical details, others have not made any
distinction between elective and emergency
weekend admissions, only a few have included
weekday nights as being “out-of-hours” admis-
sions, and some studies have not included deaths
after discharge from hospital. Finally, almost all
studies have not included inpatients although
these have by far the greatest mortality.
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Introduction: Patients with gastrointestinal
bleeding admitted out of hours or at the week-
ends may have an excess mortality rate. The lit-
erature reports around this are conflicting.
Aims and methods:We aimed to analyze the out-
comes of emergency endoscopies performed out
of hours and over the weekends in our center.
We retrospectively analyzed data from April
2008 to June 2012.
Results: A total of 507 ‘high risk’ emergency gas-
troscopies were carried out over the study period
for various indications. Patients who died within
30 days of the index procedure [22% (114/510)]
had a significantly higher Rockall score (7.6 vs.
6.0, P<0.0001), a higher American Society of An-
esthesiologists (ASA) status (3.5 vs. 2.7, P<0.001),
and a lower systolic blood pressure (BP) at the
time of the examination (94.8 vs 103, P=0.025).

These patients were significantly older (77.7 vs.
67.5 years, P=0.006), and required more blood
transfusion (5.9 versus 3.8 units). Emergency
out-of-hours endoscopy was not associated with
an increased risk of death [relative risk (RR) 1.09,
95% confidence interval (CI) 1.12–1.95]. Whether
the examination was carried out by a senior spe-
cialist registrar (senior trainee) or a consultant
made no difference to the survival of the patient
(RR 0.98, CI 0.77–1.32).
Conclusion: Higher pre-endoscopy Rockall score
and ASA status contributed significantly to the
30-day mortality following upper gastrointestinal
bleeding, whereas lower BP tended towards sig-
nificance. Outcomes did not vary with the time
of the endoscopy nor was there any difference be-
tween a consultant and a senior specialist regis-
trar led service.



The upper gastrointestinal bleeding service at Leeds provides a
full range of endoscopic, radiological, and surgical treatment op-
tions and fulfils the nine service standards in the document
“Scope for Improvement” published by the academy of Medical
Royal Colleges. The majority of emergency endoscopies in Leeds
are carried out by senior specialist registrars who are fully train-
ed, assessed, and signed off in the endoscopic management of
gastrointestinal bleeding.

Methods
!

We retrospectively reviewed electronic databases to determine
whether patients presenting with acute upper gastrointestinal
hemorrhage in the evenings, weekends, and bank holidays suf-
fered an excess mortality compared to patients undergoing
emergency endoscopy during normal working hours. We looked
at the differences in mortality when the procedure was conduct-
ed by a gastroenterologist or a senior specialist registrar.
The primary outcome was 30-day mortality and secondary out-
comes included rebleeding rates, volume of blood transfusion,
and secondary interventions such as use of balloon tamponade,
emergency surgery, and radiological interventions including
transjugular intrahepatic portosystemic shunts (TIPSS). We also
recorded if there was any deviance from the current guidelines
while managing upper gastrointestinal bleeding.
Patients with only “high risk findings” were included in the final
analysis. This included any bleeding site in the upper gastrointes-
tinal tract with stigmata of recent hemorrhage such as fresh
blood, clots or hematin. “Out-of-hours” included the night-time
(20:00 to 08:00) and weekends (Friday 20:00 to Monday 08:00)
and public holidays.
Senior specialist registrars were “signed off” to be independent
endoscopists in managing acute upper gastrointestinal bleeding
by two experienced endoscopists on separate occasions locally.
Consultants (those who had received a ‘certificate of completion
of training’ from the Royal College of Physicians) were indepen-
dent endoscopists. Procedures done by those endoscopists accre-
dited with Joint Advisory Group (JAG), a regulatory body in the
UK for maintaining high standards in endoscopy, were included.
Patient demographic details, admission details, comorbidities,
and records of all endoscopic/radiological/surgical interventions
were extracted from the electronic hospital records. The hospital
transfusion database was interrogated to determine the number
of units of blood issued to each patient. The surgical and radiolog-
ical databases were searched to determine the outcomes after an-
giographic embolization or emergency surgery.

Results
!

A total of 35 821 gastroscopies were carried out between April
2008 and June 2012 of which 5% (1853/35821) were emergency
gastroscopies carried out for suspected upper gastrointestinal
bleeding. In a quarter of the emergency procedures (507/1853),
there was a “high risk” finding. This proportion of high risk find-
ings, found amongst all emergency endoscopies, was the same as
in the National Audit of 2007.The 507 high risk findings com-
prised 193 duodenal ulcers (10% with a spurting vessel, 30%
with an oozing vessel, 33% with a visible vessel, and 27% with a
fresh clot), 106 bleeding gastric ulcers (7% with a spurting vessel,
19% with an oozing vessel, 36% with a visible non-bleeding ves-

sel, and 38% with a fresh clot), 162 esophageal varices, 20 gastric
varices, and 26 “other lesions” (12 Dieulafoy lesions, three esoph-
ageal ulcers with a fresh clot, one oozing biopsy site, one bleeding
polypectomy site, one case of bleeding from a gastric lymphoma,
three cases of oozing from hemorrhagic portal hypertensive gas-
tropathy, three cases of actively bleeding angioectasia, one ooz-
ing gastric cancer, and one actively bleeding duodenal endo-
scopic mucosal resection (EMR) site).
A total of 124 (24%) emergency endoscopies were carried out
during a weekend or public holiday and 151 (30%) were carried
out at night. A total of 112 patients (22%) died within 30 days of
the emergency endoscopy.

Mortality
Using data from the National Mortality database, we found that
following 22% of these highly selected procedures, the patient
had died within 30 days (112/507) of the initial endoscopy.
Patients who died were significantly older than those who sur-
vived (average age 77.7 vs. 67.5 years, P=0.006). Patients who
died also had significantly more comorbidities as measured by
their ASA score than those who survived (average ASA 3.5 vs.
2.7, P<0.001). At the time of the emergency endoscopy, patients
who ultimately died had a lower systolic blood pressure than
those who survived (average systolic BP of 94.8 vs 103mm/Hg,
P=0.025) and a higher Rockall score (average 7.6 vs. 6.0,
P < 0.0001). However, patients who died had received significant-
ly more blood than those who survived (average of 5.9 units vs.
3.8 units of blood transfused).
There was no significant difference in mortality between the dif-
ferent types of bleeding lesion, level of hemoglobin at the time of
gastroscopy (8.0 vs. 7.8g/dL), or heart rate (100 vs. 102 bpm) be-
tween patients who survived and those who died.
Overall, one-fifth of patients (113/507 patients), suffered a re-
bleed following initial endoscopic intervention (●" Table1). Of
the 113 patients who suffered a rebleed, 51 patients died and
only 62 survived. In a total of 28 cases, hemostasis failed and the
patient was referred for emergency radiological embolization of
the bleeding site. This group of patients had suffered a signifi-
cantly greater blood loss and their hemoglobin level had dropped
to an average Hb of 6.9g/dL in spite of having received an average
of 12.9 units of blood. In spite of this, the group referred for an-
giography did unexpectedly well and 22 patients were alive at
30 days.
A total of 151 patients underwent an emergency gastroscopy at
night and a further 124 patients underwent the emergency
endoscopy during a weekend or a public holiday. These patients
were not found to have an increased risk of dying (P=0.50,
P = 0.32, respectively) compared to patients undergoing endos-
copy during the day or during weekdays (●" Table2). Whether
the initial emergency endoscopy procedure was carried out by a
senior trainee (403 cases) or a consultant (104 cases) made no
difference to the survival of the patient (P=0.40) (●" Table3).

Peptic ulcer bleeding
In accordance with recommendations by the British Society of
Gastroenterology, the standard endoscopic therapy in Leeds is
to treat bleeding ulcers with injection of dilute adrenaline
(1:10 000) followed by thermal therapy – Argon Plasma Coagula-
tion or bipolar diathermy, and/or ligation clips.
In 34 cases, our guidelines had not been followed. There was
usually a valid reason for this; no discrete bleeding site to target
in a large peptic ulcer (14 cases), the patient became too restless
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to continue under sedation alone (five cases) and the procedure
had to be rescheduled immediately under general anesthesia, or
the bleeding was deemed too brisk for endoscopic intervention
(three cases) and the patient was referred for emergency angio-
graphic embolization. In three cases, an actively spurting artery
was injected with human thrombin rather than adrenaline. Dia-
thermy was withheld in two patients with pacemakers of an un-
certain type when only unipolar diathermy was available. In a
further four cases, clips alone were used to close small gastric ul-
cers.

However, in 3% of cases (seven cases of 299 peptic ulcer bleeds),
there did not appear to be any reason why the endoscopists had
departed from the management guidelines. In two of these cases,
a consultant made the decision and in five cases, the decisionwas
made by a senior specialist registrar (●" Table4). This difference
was not statistically significant.
The 7-day rebleeding rate for duodenal ulcers was 20% (38/193)
and 19% for gastric ulcers (20/106). Five patients with rebleeding
from a peptic ulcer were managed surgically (all were alive 30
days later). A total of 28 patients were referred for angiography
and embolization, seven cases because the bleeding could not be
stopped endoscopically and in 21 cases, because of rebleeding
after the application of full endoscopic therapy. Twenty-two pa-
tients were alive 30 days following referral for angiography.
Three patients underwent surgery following referral for angio-
graphy, two as embolization failed to stop the bleeding and one
patient who developed a perforated antrum 3 weeks after embo-
lization of the gastro-duodenal artery and the inferior pancreati-
co-duodenal artery, a recognized complication [32].

Variceal hemorrhage
In a total of 162 emergency procedures, the bleeding originated
from esophageal varices and in a further 20 cases, from gastric
varices.
The endoscopic management was in agreement with our man-
agement guidelines in 97% of cases (176/181). In five cases, our
guideline to treat varices with either injection of ethanolamine
or variceal band ligation had not been adhered to. The 7-day re-
bleeding rate for esophageal varices was 29% (47/162), and 15%
for gastric varices (3/20).

Discussion
!

Several previous studies of out-of-hours endoscopy for acute gas-
trointestinal bleeding have reported a 10–20% increasedmortal-
ity rate at the weekends [25–27]. Shaheen et al. [25] reported a
mortality rate of 3.4% for weekend versus 3.02% for weekday ad-
mission. However, only peptic ulcer related bleeds were included
in the study and the authors only reported 7-day mortality rates.
They reported that patients admitted over theweekend had a de-
lay in undergoing an endoscopic procedure. In a more recent

Table 1 Overview of lesions and their mortality rate.

Rebleeding (%) Mortality within 30 days (%)

Duodenal ulcer 38/193 (20%) 35/193 (18%)

Gastric ulcer 20/106 (19%) 24/106 (23%)

Esophageal varices 47/162 (29%) 44/162 (27%)

Gastric varices 3/20 (15%) 3/20 (15%)

Other lesions 5/26 (19%) 6/26 (23%)

Table 2 30-day mortality versus time of endoscopy.

Weekday

procedure

Weekend

procedure

Daytime

procedure

Night-time

procedure

Patients survived 294 101 273 122

Patients deceased 89 23 83 29

Table 3 Case mix and outcomes following procedures by registrars and
consultants.

Registrar Consultant

Total number of procedures 403 104

Number of procedures outwith normal
working hours 257 (64%) 14 (17%)

Number of peptic ulcer bleeds 255 (63%) 44 (42%)

Number of variceal bleeds 129 (32%) 54 (52%)

Number of pts alive after 30 days 317 (79%) 78 (75%)

Management not according to guidelines 10 (2.5%) 3 (2.9%)

Number of rebleeds 87 (22%) 26 (25%)

Table 4 Details of cases where management deviated from guidelines.

Level of endoscopist Rebleeding

Duodenal ulcer with a protruding clot treated with injection only Registrar No

Duodenal ulcer with protruding clot. No therapy applied Registrar No

Duodenal ulcer with a flat spot; not treated as no visible blood or hematin staining in the stomach Registrar Yes

Duodenal ulcer with a flat spot treated with injection only Consultant No

Gastric ulcer with a fresh clot; only treated with thermal therapy. Adrenaline was avoided as patient was already
tachycardic and had severe ischemic heart disease Registrar No

Gastric ulcer with a flat spot and hematin staining in stomach; not treated Consultant Yes

Gastric ulcer with fresh clot; no therapy applied Registrar Yes

Bleeding esophageal varices treated with the insertion of a Sengstaken tube rather than an attempt at banding or
sclerotherapy Registrar No

Bleeding varix on greater gastric curve mistaken for a bleeding Dieulafoy lesion and incorrectly treated with bipolar
diathermy rather than with histoacryl injection Registrar No

Esophageal and gastric varices but not treated as no stigmata of recent bleeding and no blood in the stomach Registrar No

Esophageal varices and black fluid in stomach but not treated Registrar No

Esophageal varix with no stigmata and no blood in the stomach Registrar Yes

Dieulafoy lesion in the stomach; not treated Registrar No
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large scale retrospective study from the United States [28], there
was no difference in mortality among patients with upper gas-
trointestinal bleeding (variceal and non-variceal) during the
weekends compared to weekdays. A similar observation was
made by Kalaitzakis et al. from Sweden [33]. In both of these
studies, a lower rate of endoscopies was noted over the weekend.
Other studies from Europe [29,30] and Hong Kong [31] also failed
to detect an effect on mortality in patients admitted during
weekends. However, most of these studies focused on the in-hos-
pital mortality rather than the overall 30-day mortality. These
shortcomings in the published studiesmay explain the variability
in the outcomes reported.
A prospective study from Europe found that patients admitted
with gastrointestinal bleeding during weekends were three
times more likely to die within 30 days of admission [34]. In con-
trast, an earlier prospective study from the UK had found that pa-
tients admitted during weekends were more poorly and suffered
a delay in time to endoscopy but in spite of this, both the in-hos-
pital mortality rate and rebleeding rate remained stable at 10%
[35]. Similar observations to ours were reported by Nahon et al.
[30] in their prospective observational study where, at the week-
end, oncalls were supported by the senior gastroenterological
team member and the outcomes were better than for the week-
days.
In contrast, our study looked at upper gastrointestinal bleeding
from all causes and we reported 30-day mortality rates. We
have a robust emergency endoscopy service with 24/7 cover by
a three-tier system for doctors and nurses alike. In our center, all
patients with acute upper gastrointestinal bleeding will undergo
an emergency endoscopy within 6 hours. We looked at each of
our significant cases of emergency gastrointestinal bleeding to
determine the parameters which were associated with worse
outcomes. Conceivably, the risk factors for increased mortality
were increasing age, multiple comorbidities, high ASA status,
and hemodynamic parameters.
The weaknesses of this study include its retrospective design and
not having a control group.However, since the majority of the
emergency endoscopies (74%) were performed during the out of
hours period, we do not think that the results with a control
group would have been any different. This is due to the fact that,
even during working hours, we run a similar three-tier working
system in the endoscopy department. A further prospective trial
is being considered including this factor.
The endoscopic management was according to the local and na-
tional guidelines in almost all cases. Where a small number of
cases deviated from the guidelines, the management was felt en-
tirely reasonable in those difficult situations.
We had anticipated that patients undergoing emergency endos-
copy “out of hours” would have an increased risk of dying, per-
haps because they were less stable or more ill than patients un-
dergoing an emergency endoscopy during normal working
hours. We found no statistically significant differences in out-
comes. Furthermore, whether the procedure was carried out by
a consultant or a senior specialist registrar did not affect out-
comes.
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