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Introduction
Upper gastrointestinal bleeding (UGIB) is 
blood loss with gastrointestinal bleeding 
origin above the ligament of Treitz and 
the peptic ulcer disease is said to be the 
most common cause of it.[1] The annual 
incidence of hospital admissions due to 
UGIB is almost 1.0% and the mortality 
rate is about 5%–10%.

There are several therapeutic procedures to 
control bleeding of upper gastrointestinal 
that endoscopy is one of the most effective 
and most cost‑effective method.[1‑4] 
Endoscopic treatment of bleeding can be 
an early and urgent action or it can be 
done after the patient’s hemodynamic 
stability and recovery.[5,6] Many studies 
have been mentioned that different medical 
conditions, hospital admission duration, 
and faster endoscopy of patients in hospital 
together can be predictive of disease 
outcome. Faster endoscopy is causing 
hemostasis faster in high risk patients 
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Abstract
Background: This study was done to evaluate the relationship between the time of endoscopy in 
patients with upper gastrointestinal bleeding with morbidity and mortality rates of patients at the Al 
Zahra Hospital emergency room. Materials and Methods: In a cohort study, 1152 patients at 2014 
and 2015 have been hospitalized due to gastrointestinal bleeding in Al Zahra Hospital, were selected 
and demographic and clinical information and day and time of endoscopy and hospital mortality 
and fewer deaths than a month after discharge were studied, and prognosis was analyzed in terms of 
day and time of endoscopy. Results: Nine hundred and seventy‑three cases  (84.5%) of endoscopy 
were performed during the working days and 179  (15.5%) were performed on holidays. Moreover, 
801 cases (69.5%) of endoscopy were done in the morning and 351 cases (30.5%) were performed in 
the evening and night shifts. The day and time of endoscopy had no significant effect on mortality in 
hospital and less than a month after but hospital death in whom underwent endoscopy by fellowship 
was significantly higher (P = 0.004). Conclusion: Endoscopy in nonholiday and holiday days and the 
time of endoscopy has no significant effect on hospital mortality 1 month after discharge. However, 
other factors such as endoscopy by attendant or fellowship, time between admission to endoscopy, 
age and sex of the patients, etc., were significantly effective on in‑hospital mortality and death 1 
months after discharge. Also faster and sooner endoscopy cannot reduce rate of blood transfusions or 
reduce the length of hospital stay but faster endoscopy of patients can reduce the risk of in‑hospital 
death.
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and leads to earlier diagnosis and more 
appropriate treatment while preventing 
unnecessary hospitalization.[7,8] In some 
studies, it has been noted that patients’ 
admission during the week or weekend 
is independent factor for mortality. 
Endoscopy in patients with underlying 
serious problems such as heart disease 
until patient’s hemodynamic stability 
must be delayed.[9] It seems that patients 
with nonvariceal gastrointestinal bleeding 
admitted at evening and night shifts or in 
weekends compared to patients who are 
hospitalized in the morning or during the 
week, have a longer time to endoscopy.[4,6] 
Some studies have suggested that patients’ 
admission during the week or weekends is 
not an independent predictor of in‑hospital 
mortality[10] and it has been cited in other 
studies that compared with patients who 
are examined during the week, patients 
who are hospitalized over the weekend 
have a worse prognosis.[2,3,9]
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Yet it seems more factors have indirect impact on the 
prognosis of disease and mortality of patients with 
gastrointestinal bleeding who are undergoing endoscopy 
depends to factors such as endoscopy skills, the severity 
of bleeding, and characteristics of individual patient and 
underlying disease, which can be will found at the time of 
endoscopy. Considering controversies in various studies on 
the impact of multiple factors in the prognosis of patients 
with gastrointestinal bleeding and the fact that no study has 
been done on the impact of these factors in Iran yet, the 
present study aimed to evaluate the effect of endoscopy 
time on morbidity and mortality rates in patients with 
UGIB patients.

Materials and Methods
This study is a case cohort study that was conducted in 
2014 and 2015 in Al Zahra Hospital. The study population 
included people over  18  years from October 2014 to the 
end of September 2015, who had undergone endoscopy 
due to UGIB. Inclusion criteria for this study were patients 
ability for endoscopy, hemodynamically stable conditions 
(systolic blood pressure  >10 mm  Hg without orthostatic 
hypo‑tension) or heart rate  <100/min at 3 h of admission 
or hemodynamic stabilizing liquid treatment within 3 h 
of admission, absence of severe comorbidities and Rokal 
score  <5, platelet more than 40000, lack of bleeding 
in the hospital, avoiding the use of anticoagulant,[1,7,10] 
and the patient agreed to participate in the study. Cancel 
endoscopes for various reasons, gastrointestinal bleeding 
caused by nonupper reason, age <18 years, lack of patients 
follow‑up, and patients referred from other centers were 
considered as exclusion criteria.

The sample size required for this study using sample size 
formula for the prevalence studies and taking into account 
the 95% confidence level, the incidence of mortality in 
patients undergoing endoscopy due to the lack of similar 
studies was considered 5.0 and acceptance of 0.05% error 
rate, the initial sample size was set as 384, and according 
to hospital shifts, the overall sample size was estimated as 
1152 person.

After approved of proposal in Ethical Committee of Isfahan 
University of Medical Sciences, at the beginning, public 
information was completed for all patients and treatment 
protocol for all patients was done based on the severity 
of bleeding and the presence of co morbidities. Hours and 
days of hospitalization, bleeding severity, endoscopy, and 
treatment time based on the results contained in patient 
records, endoscopy paper records in endoscopic check 
list was gathered and for an accurate record of mortality 
percentage; within 30  days, information were collected 
using phone calls. All endoscopies were done by Olympus 
machine (Q145, manufactured in Japan).

The adequate definition of UGIB is associated with 
vomiting, enough grand vomiting, vomiting containing light 

blood, melena, and presence of light blood in nasogastric 
tube.[8] The mean by endoscopy hours during the day was 
between 8 am and 14 compared with the next 18 h and the 
mean by days off a week was from Saturday to Thursday 
and Friday in the holidays. Moreover, the purpose of 
endoscopic treatment was an injection of epinephrine, 
argon plasma coagulation, band ligation, or combination 
therapy with hemoclips  (a malleability mental instrument 
that using for ligation of blood vessel. The used hemostasis 
clip was Boston single use rotatable with length of 235 cm 
and diameter of 2.8 mm). Patients with active bleeding, 
visible veins, and deposits were transferred to the Intensive 
Care Unit and patients with flat spat or adherent clot were 
transferred to the section. Patients with clean wound or 
nonbleeding Mallory–Weiss or absence of findings on 
endoscopy were discharged.[11]

The aim of morbidity was the length of hospital stay, 
number of blood products was received, and the need 
for endoscopy. Rebleeding was defined as hemoglobin 
drop of more than 2 after stabilization of hemoglobin or 
hemodynamic instability after hemodynamic stabilization 
or out‑breaks of reactive hematemesis.[7,9] The purpose of 
co morbidities was cardiovascular disease  (dysrhythmias, 
acute syndrome after a corner, heart failure), liver 
disease  (cirrhosis), pulmonary diseases  (acute respiratory 
failure, chronic obstructive pulmonary disease), kidney 
disease  (creatinine  >4, patients on dialysis), neurological 
disorders  (delirium, dementia, stroke within the last 6 
months), and malignancy[2,5,7] and the mean by various 
reasons were gastrointestinal bleeding, angioectasia, the 
Dieulafoy lesion, and Mallory–Weiss.

All the information on the patient’s clinical and hospital 
records collected by the data collection form and recorded. 
To determine the mortality and death less than a month 
and death of late, it was contacted with him. Her family in 
case of death, and the cause of death was questioned and 
recorded for each patient. Data entered into the computer 
at the end and analyzed by SPSS version 23 (manufactured 
by IBM company, NY, USA) using Chi‑square, t‑test, and 
one‑way analysis of variance.

Results
In this study, 1152 endoscopy were studied. The mean 
age of patients was 57.7  ±  20.1  years. Three hundred 
and eighty‑six  (33.5%) patients were aged  <50  years 
and 766  cases  (66.5%) were aged 50  years and 
older. Eight hundred patients  (69.4%) were male and 
352  cases  (30.6%) were female. Five hundred and 
eighty‑seven patients  (51%) patients had underlying 
medical conditions that heart disease was the most 
common disease observed in these patients. Notably, 
hematemesis was the most common symptom referring. 
The patient’s general demographic variables are shown in 
Table 1.
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Of 1152  patients, endoscopy in 803  patients  (69.7%) were 
done by attendant and in 349  (30.3%) was done by the 
fellowship. The mean time from admission to perform 
endoscopy was 14.9  ±  11.1 h. About 384  patients  (33.3%) 
in <12 h of admission undergone endoscopy, 
717  patients  (62.2%) in 12–24 h after admission, and 
51  (4.4%) after 24 h of admission. Nine hundred and 
seventy‑three cases  (84.5%) of endoscopy performed 
during the working days and 179  (15.5%) were performed 
on holidays. Moreover, 801  cases  (69.5%) of endoscopy 
were done in the morning and 351  cases  (30.5%) were 
performed in the evening and night shifts [Figure 1].

Based on Figure  2, the most common source of 
bleeding in patients was multi‑sources bleeding with 
a frequency of 239  cases  (20.9%). In terms of clinical 
treatment, 33  (2.9%) patients were undergoing surgery, 
633  cases  (54.9%) had regular blood transfusions, and 
274  cases  (23.8%) underwent endoscopy  [Table  2]. 
Notably, 13  (1.1%) of the patients died in the hospital 
and 28  patients  (2.4%) died in less than a month after 
discharge. According to Table 3 and Figure 3, the day and 
time of endoscopy had no significant effect on mortality 
in hospital and less than a month after, but hospital 
death in whom underwent endoscopy by fellowship was 
significantly higher (P  =  0.004) while for the death less 
than a month, there was no significant relationship with 
the physician endoscopist. The hospital mortality was 
not significantly different depending on the underlying 
disease, but for death less than a month, depending on 
the underlying disease mortality rate was significant 
(P < 0.001) [Table 4].

Logistic regression analysis on the above data showed 
that among the variables, the two variables, i.e.,  time of 
admission to endoscopy and endoscopic findings in hospital 
mortality had significant effect, so that the risk of death 
was 1.1 times more for each patient per hour distance (95% 
confidence interval [CI] = 1.004–1.24; P  =  0.041). There 
is also a chance for active bleeding to the hospital death 
increased by 1.51  times  (95%CI  =  1.14–2.17; P  =  0.005). 
There is also, risk of death increased from 1 month to 

the 1.13 for an underlying disease  (95%CI  =  1.02–1.25; 
P = 0.016).

In Table 5, the frequency of findings related to the morbidity 
of patients in terms of day and time of endoscopy is shown. 
Based on these results, the mean duration of hospitalization 
in terms of holiday and nonholiday was significant, but there 
was no significant difference between morning and afternoon 
shifts. According to the table, blood transfusions and 
re‑endoscopy were not significantly different in terms of day 
and time; however, a greater percentage of patients undergoing 
endoscopy was underwent surgery during the working days.

Table 1: Frequency distribution of demographic data in 
the studied patients

Variables Number 
or mean

Percentage 
or SD

Age (year)
Mean 57.7 20.1
<50 386 33.5
≥50 766 66.5

Sex
Male 800 69.4
Female 352 30.6

Hospitalization time (day)
Mean 5.9 3.2
<5 622 54
5–9 351 30.5
≥10 179 15.5

Past medical
No 565 49
CVD 151 13.1
Malignancy 30 2.6
Neurologic diseases 43 3.7
Pulmonary diseases 39 3.4
Hepatic 78 6.8
Renal 56 4.9
Sepsis 24 2.1
Combined 166 14.4

CVD: Cardiovascular disease, SD: Standard deviation

Figure 1: Frequency percentage of the time and day of endoscopy

Table 2: Frequency distribution of treatment activities in 
the patients

Variables n (%)
Modality

Epinephrine injection 229 (19.9)
Band ligation 80 (6.9)
Hemoclips 22 (1.9)
APC 219 (19)
Combination 257 (22.3)

Hospital course
Re endoscopy 274 (23.8)
Transfusion 633 (54.9)
Surgery 33 (2.9)
Death 13 (1.1)

APC: Argon plasma coagulation
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Discussion
Some studies and previous experience showed that 
the morbidity and mortality rates of patients with 
gastrointestinal bleeding admitted to hospital and 
subsequently underwent endoscopy are different in terms 
of time of admission; so this study was performed to 
determine the association of major bleeding in patients 
with UGIB endoscopy time with morbidity and mortality 
of patients in Al Zahra Hospital emergency. In this study, 
1152  patients were underwent study and results showed 

Figure 2: Frequency percentage of source bleeding in the patients Figure 3: Frequency percentage of hospital mortality in the patients

Table 3: Frequency distribution of mortality based on demographic characteristics, time of endoscopy, endoscopist, 
and time of hospitalization to endoscopy

Variables In hospital death Mortality under 1 month
No Yes P No Yes P

Mean of age (year) 57.5±20.1 69.5±13.2 0.032 57.4±20.1 62.5±22.6 0.18
Hospitalization (day) 5.9±0.18 3.5±1.1 0.16 5.9±0.18 6.5±4.5 0.6
Distance (h) 14.3±11.2 9.5±6.3 0.12 14.4±11.3 11.9±6.6 0.24
Sex

Male 791 (69.4) 9 (69.2) 0.9 779 (70.1) 12 (42.9) 0.002
Female 348 (30.6) 4 (3.8) 332 (29.9) 16 (57.1)

Day of endoscopy
Holiday 178 (15.6) 1 (7.7) 0.7 173 (15.6) 5 (17.9) 0.74
No holiday 961 (84.4) 12 (92.3) 938 (84.4) 23 (82.1)

Time
Morning 793 (69.6) 8 (61.5) 0.55 770 (69.3) 23 (82.1) 0.15
Night 346 (30.4) 5 (38.5) 341 (30.7) 5 (17.9)

Endoscopist
Attend 798 (70.1) 5 (38.5) 0.028 776 (69.8) 22 (78.6) 0.32
Floship 341 (29.9) 8 (61.5) 335 (30.2) 6 (21.4)

Past medical
No 560 (49.2) 5 (38.50) 0.76 554 (49.9) 6 (21.4) <0.001
CVD 149 (13.1) 2 (15.4) 146 (13.1) 3 (10.7)
Malignancy 30 (2.6) 0 25 (2.3) 5 (17.9)
Neurologic 42 (3.7) 1 (7.7) 42 (3.8) 0
Pulmonary 39 (3.4) 0 39 (3.5) 0
Hepatic 77 (6.8) 1 (7.7) 77 (6.9) 0
Renal 54 (4.7) 2 (15.4) 48 (4.3) 6 (21.4)
Sepsis 24 (2.1) 0 24 (2.2) 0
Combined 164 (14.4) 2 (15.4) 156 (14) 8 (28.6)

CVD: Cardiovascular disease

that received blood transfusion products and re‑endoscopy 
in patients who underwent endoscopy in holidays had 
no significant difference compared with patients who 
underwent endoscopy in working days. Moreover, 
significant difference in the morning shifts compared to 
the evening and night shifts was not observed. In a similar 
study which was conducted by the Chodari and Palmer, 
it was observed that the time of endoscopy cannot be a 
predictor for the need of a re‑endoscopy or need to blood 
products.[1]
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Marwan et  al. study showed that compared with patients 
who were hospitalized during the week because of 
nonvariceal UGIB, patients admitted on weekends need 
to less re‑endoscopy. Brennan mentioned that sooner 
endoscopy of patients cannot  (can) decrease the need for 
blood products and endoscopy. That the difference between 
these studies may be due to increased study subjects in 
the above studies, which can affect the results. Surgery on 
maternal during the weekdays  (4.3 compared to 6.0) but 
did not differ in the morning and evening shifts.[12]

Although various studies have shown that the surgery 
was more in the morning than the evening shift, they 
are different from ours due to the active presence and 
participation of surgeons residents of different surgical 

disciplines in the center that naturally this can be useful 
for timely therapeutic procedures in patients with 
gastrointestinal bleeding in order to prevent death.

In this study, duration of hospitalization in patients with 
endoscopy in holiday and weekends was 8.6  days that 
compared with the duration of hospitalization in patients 
with endoscopy on week days which was 7.5  days was 
significantly higher but this difference between morning 
and night shifts was not significant that the results of our 
study was closer to studies by Kelvin and Marwan.[12,13] 
In Marwan’s study, the average length of stay in hospital 
among patients admitted during the week was 5.2 days and 
for patients admitted on a weekend was 5.3  days[12] but 
study by Saeed et  al. and another study by Ming, having 

Table 4: Frequency distribution of mortality based on the source of bleeding, clinical signs and endoscopy findings
Variables Hospital death Mortality under one month

No Yes P No Yes P
Source of bleeding

Duodenal ulcer 189 (16.6) 3 (23.1) <0.001 189 (17) 0 0.001
Gastric ulcer 217 (19.1) 1 (7.7) 211 (19) 6 (21.4)
Gastritis 30 (2.6) 0 27 (2.4) 3 (10.7)
Esophageal varices 98 (8.6) 1 (7.7) 93 (8.4) 5 (17.9)
Erosive esophagitis 110 (9.6) 0 107 (9.6) 3 (10.7)
Esophageal ulcer 62 (5.4) 5 (38.5) 62 (5.6) 0
Dieulafoy lesion 19 (1.7) 0 19 (1.7) 0
Mallory weiss 21 (1.8) 1 (8.3) 21 (1.9) 0
Combined 238 (20.9) 1 (7.7) 236 (21.2) 2 (7.1)
Non 155 (13.6) 1 (7.7) 146 (13.1) 9 (32.1)

Clinical presentation
Bloody emesis 375 (32.9) 7 (53.8) 0.06 369 (33.2) 6 (21.4) 0.07
Coffee ground emesis 200 (17.6) 3 (23.1) 194 (17.5) 6 (21.4)
Melena 302 (26.5) 1 (7.7) 295 (26.6) 7 (25)
1 and 2 of above 11 (1) 1 (7.7) 11 (1) 0
1 and 3 of above 163 (14.3) 1 (7.7) 154 (13.9) 9 (32.1)
2 and 3 of above 88 (7.7) 0 88 (7.9) 0

Modality
Epinephrine injection 229 (20.1) 0 0.08 229 (20.6) 0 0.007
Band ligation 79 (6.9) 0 0.61 74 (6.7) 5 (17.9) 0.039
Hemoclips 22 (1.9) 0 0.99 22 (2) 0 0.99
APC 219 (19.2) 0 0.15 219 (19.7) 0 0.009
Combination therapy 257 (2.6) 0 0.09 252 (22.7) 5 (17.9) 0.65

Hospital course
Re endoscopy 273 (24) 1 (7.7) 0.32 268 (24.1) 5 (17.9) 0.44
Transfusion unit 621 (54.5) 12 (92.3) 0.006 609 (54.8) 12 (42.9) 0.21
Surgery 31 (2.7) 2 (16.7) 0.006 33 (2.7) 0 0.99

APC: Argon plasma coagulation

Table 5: Frequency distribution of morbidity based on the time and day of endoscopy
Variables Day of endoscopy Time of endoscopy

Holiday No holiday P Morning Night P
Mean of hospitalization 6.8±7.1 5.7±6 0.028 6.01±0.23 5.6±0.3 0.36
Transfusion 100 (55.9) 533 (54.8 0.79 426 (53.2) 207 (59) 0.07
Re‑endoscopy 44 (24.6) 230 (23.6) 0.79 195 (24.3) 79 (22.5) 0.5
Surgery 1 (0.6) 33 (3.4) 0.04 28 (3.5) 6 (1.7) 0.1
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endoscopy was not an important factor affect the duration 
of hospitalization.[14]

Among the causes of increased time of hospitalization 
in patients who were admitted on weekends, the 
administrative rules relating to admission and discharge 
can be mentioned. In our study, no association between 
mortality of patients underwent endoscopy in holiday and 
nonholiday days and also in morning and afternoon shifts 
was not seen. This difference was not significant in patients 
followed after 1 month of endoscopy but logistic regression 
analysis of hospital risk of death was 1.1  times for each 
time interval that this may be due to an increased risk of 
side effects, including exacerbation of underlying disease, 
resulting in an increase in the risk of mortality by delaying 
be endoscopy. In studies conducted by Tai et  al. and 
Bjorkman et  al., also no significant statistical association 
was observed between mortality of patients and endoscopy 
in the holiday and nonholiday days.[15,16]

Although, our study had some of limitations such as the 
lack of gastrointestinal bleeding patients and incomplete of 
hospital records.

Conclusion
According to the results of this study and other researches, 
it can be concluded that endoscopy in nonholiday and 
holiday days and the time of endoscopy has no significant 
effect on hospital mortality 1 month after discharge. 
However, other factors such as endoscopy by attendant or 
fellowship, time between admission to endoscopy, age and 
sex of the patients, underlying disease cause gastrointestinal 
bleeding, endoscopic findings, and modalities of hospital 
were significantly effective on in‑hospital mortality and 
death 1 month after discharge. Moreover, faster and sooner 
endoscopy cannot reduce the rate of blood transfusions or 
reduce the length of hospital stay but faster endoscopy of 
patients can reduce the risk of in‑hospital death.
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