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Background: In upper gastrointestinal bleeding (UGIB), admissions after normal working hours and during weekends may be
associated with increased mortality.

Aim: To assess the evolution of the after-hours and weekend effects during the COVID-19 pandemic as a result of progressive
improved management despite management challenges during the pandemic.

Methods: We performed an observational study of patients admitted for UGIB at a tertiary academic center between March 2020 and
December 2021, compared to the corresponding timeframe before the pandemic. Admissions were assessed based on regular hours
versus after-hours and weekdays versus weekends. We stratified patients based on demographic data, etiology, prognostic scores, the
time between symptom onset and admission, as and between admission and endoscopy. The outcomes included mortality, rebleeding
rate, the requirement for surgery and transfusion, and hospitalization days.

Results: 802 cases were recorded during the pandemic, and 1006 cases before the pandemic. The overall mortality rate was 12.33%.
Patients admitted after hours and during weekends had a higher mortality rate compared to those admitted during regular hours and
weekdays (15.18% versus 10.22%, and 15.25% versus 11.16%), especially in cases of non-variceal bleeding. However, the difference in
mortality rates was reduced by 2/3 during the pandemic, despite the challenges posed by COVID-19 infection. This suggests that there
was an equalization effect of care in UGIB, regardless of the admission time. The differences observed in mortality rates for after-hours
and weekend admissions seem to be primarily related to a higher proportion of patients who did not undergo endoscopy, while the
proportion of severe cases remained similar. Blood requirements, hospital days, and rebleeding rate were similar between the two groups.
Conclusion: Admissions during weekends and after-hours have been associated with increased mortality, particularly in cases of non-
variceal bleeding. However, the impact of this association was significantly reduced during the pandemic.
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Introduction

Acute upper gastrointestinal bleeding (UGIB) is associated with significant morbidity, mortality, and hospitalizations,
with an estimated incidence of 40—150 cases in 100000 persons;' most studies have shown a declining trend of the
incidence of upper gastrointestinal bleeding in recent years.” ° Mortality rates of 5 to 10% were noted in most
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centers, while even values of up to 14-15% were noted in other studies; a systematic review found
a mortality rate between 1.1 and 11% in the analyzed studies.'* The mortality at 6 weeks in variceal bleeding is 10—
20%."° Most deaths are related mainly to significant comorbidities and poorly tolerated blood loss.*'® Rebleeding rate is
estimated between 5-20% and is associated with increased mortality.*

The etiology of acute UGIB is dominated by peptic ulcer disease, eso-gastric varices, inflammation (esophagitis,
gastritis, and duodenitis), Mallory-Weiss syndrome, and tumors.* The antithrombotic treatment represents an important
etiological factor in UGIB, because of its increasing use in cardiovascular and cerebrovascular disease.'> Obscure
bleeding (when no cause of bleeding was found) can be recorded in 5 to 21% of cases.”'®

Identifying severe cases is important for prognostic stratification because it can impose an earlier therapeutic
intervention and be a determinant factor for admission to the intensive care unit. Several scores are used today:
Rockall score and Glasgow-Blatchford score are most used,l’3’10’17 and AIM65, Baylor, Cedar Sinai, PNED, T-score,
ANN, and Cambridge score were other proposed scores.”'''” ' The scores were used for predicting rebleeding,
mortality, and the need for intervention.>'' Machine-learning algorithms such as hyperparameter-tuned K-NN classifier
may combine several scores and can increase the accuracy of mortality prediction up to 98%.%°

Endoscopic therapy represents the cornerstone for the management of gastrointestinal bleeding; current guidelines
recommend endoscopy within 24 hours of admission.'**' In cases with severe bleeding or variceal bleeding a very early
endoscopy (<12 hours of admission) may be recommended,'* although other studies found no advantage compared to
standard 12-24h endoscopy.”” ** 2-3% of patients may need surgery and, when available, 1-3% may undergo
embolization.’

Admissions during weekends or after normal working hours may be associated with a slight increase in mortality,
especially in cases of non-variceal bleeding.®'**>2” This phenomenon is commonly referred to as the “weekend effect”
and “after-hours (or off-hours) effect”, respectively, with an odds ratio of 1.06-1.09 for in-hospital mortality.?***> In
the case of non-variceal UGIB, a meta-analysis showed an OR of 1.09 for mortality patients admitted on weekends.**
Another review found that weekend admission for UGIB was associated with higher in-hospital and 30-day mortality
rates.”' Several explanations have been proposed, such as reduced availability of trained personnel implied in therapeutic
endoscopic and non-endoscopic procedures in UGIB during after-hours and weekend admissions, fewer staff available
for the same workload compared with working days, reduced performance of intensive care procedures, and possible an
increased admission of more severe cases during weekends;>' the effect is negligible in hospitals that provide out-of-
hours endoscopy on-call rotation.*

The global COVID-19 pandemic emerged in early 2020 and quickly spread worldwide.’® > It has led to multiple
negative consequences on the healthcare system due to the initial lockdown, subsequent restrictions, the need for
dedicated personnel and circuits for SARS-COV?2 patients, medical staff redistribution (including out-of-work person-
nel), the need for patients’ triage, and the impact of patient’s fears regarding hospital presentations and admissions.****
An increased mortality rate among COVID-19-positive patients with UGIB was noted,*® as well as the redistribution of
medical staff, delays in presentation, admissions to the hospital, and medical procedures. This, in turn, could exacerbate
the after-hours and weekend effects during the pandemic period. However, it is worth noting that improvements in
personnel training on endoscopy and medical care, better scheduling, and enhanced organizational measures may
counterbalance these effects over time. These advancements can lead to a reduction in both mortality and the impact
of weekend and after-hours admissions, as a result of better care for UGIB patients.

The purpose of the study was to assess the impact of admission time and day, as well as the influence of the pandemic
period on the outcomes of the patients admitted for UGIB (mortality rate, rebleeding rate, endoscopic hemostasis failure

rate, need for transfusion, and hospitalization duration).

Methods

We performed an observational study on all patients admitted for acute UGIB at the Clinical Emergency Hospital
Craiova (a tertiary academic hospital that admitted all cases of UGIB in our county and severe cases from neighboring
counties). Data from patients were extracted from the Hippocrates computerized system of the hospital. We selected
patients aged 16 years and older admitted for UGIB with specific ICD-10-AM codes, including esophageal disease with
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bleeding (K22.0 and K22.2), gastric, duodenal, peptic or gastro-jejunal ulcer with bleeding (K25.0, K25.4 K26.0, K26.4,
K27.0, K27.4, K28.0, K28.4), hemorrhagic gastritis or duodenitis (K29.0), bleeding angiodysplasia (K31.82), hematem-
esis (K92.0), melena (K92.1), gastrointestinal bleeding (K92.2), esophageal varices with bleeding (I85.0). Patients with
lower gastrointestinal bleeding were excluded by reviewing the admission data for patients. Informed consent was
obtained from all admitted patients, and the study protocol received approval from the local ethical committee of the
Clinical Emergency Hospital Craiova (Protocol no 11977/24 March 2020). In patients aged below 18 years (two
patients), the informed consent was also signed by the parents.

Two groups of patients were identified for the study: those admitted during the period from March 2020 to
December 2021 period (referred to as the pandemic period) and those admitted during the period from March 2018 to
December 2019 (matched pre-pandemic period). For each patient, we recorded the following data: demographic
information (age, gender), comorbidities, clinical parameters at admission (such as hematemesis, melena, syncope,
altered level of consciousness, blood pressure, pulse, ascites, and encephalopathy for cirrhotic patients), antithrombotic
therapy, alcohol and non-steroidal anti-inflammatory drugs, and various biological parameters (including hemoglobin
level, blood urea nitrogen, INR, serum albumin, and total bilirubin), blood units transfused, information related to
endoscopy. The analysis was conducted by stratifying the patients based on risk factors for mortality, utilizing pre-
endoscopic and post-endoscopic scores (such as the original and modified Glasgow-Blatchford score, Rockall and Baylor
bleeding scores, AIMS65, Cedar-Sinai, and T-score).'' We also assessed the Charlson comorbidity index in patients with
UGIB and employed the Child classification for patients with cirrhosis. The date and time of admission and endoscopy,
as well as the date of discharge, and the time between onset and admission and between admission and endoscopy were
recorded. UGIB cases were categorized into four groups: variceal, non-variceal, obscure (when no lesion was noted
during endoscopy and no risk factors, such as antithrombotic therapy, were identified), and unknown (when endoscopy
was not performed due to patient refusal, dementia, immediate death, or other contraindications).

Regular endoscopy was performed between 8 am and 8 pm during working days (with emergency endoscopies
performed until 11 pm) and between 8 am and 3 pm during weekends and holidays (also with emergency endoscopies
performed until 11 pm). After-hours cases were considered as weekday admission between 8 pm and 8 am and weekend
admissions after 3 pm (after the regular endoscopy schedule). Weekend admissions included cases admitted Saturday,
Sunday, and legal holidays.

During the pandemic period, the Gastroenterology Department in our hospital has admitted all cases presenting with upper
gastrointestinal bleeding from our county, including patients with COVID-19 infection. Patients were evaluated by epide-
miologic triage, by pulmonary X-Ray, by rapid antigen testing and by PCR testing in case of suspected cases; most patients
were examined by endoscopy in the first 24 hours; hemodynamically unstable cases or with ongoing bleeding who were
positive or suspected for COVID infection were evaluated by emergency endoscopy in dedicated endoscopy room.

The main outcome assessed in this study was in-hospital mortality. Secondary outcomes included the rebleeding rate,
endoscopy failure rate, the rate of emergency surgery, the need for transfusion, and mean hospitalization days.

Statistical data were analyzed and provided using GraphPad Prism v.9.5.1 for Windows (GraphPad Software, San
Diego, California USA, www.graphpad.com). Continuous variables were compared using the Mann—Whitney test, while

the Chi-square test was used for categorical variables. Descriptive data were generated to describe patient characteristics,
including percentages for categorical variables and means with standard deviations, as well as medians with interquartile
range for continuous variables. The association between mortality and various factors was quantified with odds ratio
(OR). Univariate and multivariate analysis, employing binomial logistic regression, were conducted to evaluate the
associations between mortality risk and factors such as age, gender, the use of anti-thrombotic drugs, alcohol abuse,
cirrhosis, endoscopy, endoscopic treatment, the interval between admission and endoscopy, bleeding type, pandemic or
pre-pandemic period, the presence of COVID-19 infection during the pandemic, week-in or weekend admission, regular
hours versus after-hours admission and Glasgow-Blatchford bleeding score. In the statistical modelling, the dependent
variable was adjusted for other factors with a p-value less than 0.1. Hosmer and Lemeshow test was applied to examine
the fit of all the models. Large values of the log-likelihood statistic indicate poorly fitting statistical models, because the
larger the value of the log-likelihood, the more unexplained observations there are. A two-tailed p<0.05 was considered
to be statistically significant.
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Results

Characteristics of the Patients Were Presented inTable |

During the pandemic period, a total of 802 cases were recorded, compared to 1006 cases in a similar pre-pandemic
period. The total rebleeding rate was 4.65%; emergency surgery was necessary for 1.22%. The mortality rate for patients
who did not undergo endoscopy was 45.73%; in contrast, the mortality rate for patients who underwent endoscopy was
7.37% (OR=10.5896, 95% CI 7.6956 to 14.5719; p< 0.0001). Among patients who received endoscopy, the mortality
rates were as follows: 8.7% for those with endoscopy performed within the first 6 hours, 8.2% for those within the first
12 hours, 7.3% for those within the first 24 hours, and 7.9% for those who underwent endoscopy after 24 hours.

UGIB and the Time of Admission for the Whole Analyzed Period

Outcomes

The mortality rate was higher for after-hours admission (15.18%) compared to those admitted during regular hours
(10.22%) (OR=1.5713, 95% CI, 1.1861-2.0815, p=0.0016), similarly, the mortality rate was higher for weekend
admissions (15.25%) compared to admissions during working days (11.16%) with an OR of 1.4321 (95% CI 1.0656

Table | The Main Characteristics of Patients Admitted
During Regular Hours /After-Hours and Weekends/Weekdays

Characteristics Value
Age (years), mean+SD, range 62.7+14.1, 16-99
<60/60-79/>80 (%) 38.1/49.5/12.4
Gender, Male (%) 66.3
Etiology (%)

Ulcer 389
Erosions 12.8
Mallory-Weiss 7.1
Varices 227
Tumor 6.5
Anti-thrombotic drugs 4.7
Angiodysplasia, Dieulafoy 2.0
Obscure bleeding 4.5
Other 0.4
Cirrhosis, yes % 315
-mean Child score 9.5+2
Program IN/OUT 1037/771
Weekend IN/OFF 1290/518
Endoscopy

timing <I2h 62.8
Timing <24h 85.3
Treatment (%) 245
Mortality:

Global 12.33
Variceal 18.90
Non-variceal 7.12
Unknown etiology 45.73
Blood transfusion %/mean 52.4/3.2
Rebleeding rate (%) 4.65
Endoscopy hemostasis fail (%) 1.83
Emergency surgery (%) 1.22
Mean hospital stays (days) 6.6+4.7

Abbreviation: SD, standard deviation.
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to 1.9248, p=0.0173). The effect was mainly noted for non-variceal bleeding for after-hours versus regular hours
admissions (9.49 versus 5.33%, OR 1.8613, 95% CI 1.1974 to 2.8932, p=0.0058) and in weekend versus working
days admissions (11.02 versus 5.47%, OR 2.1462, 95% CI 1.3809 to 3.3355, p=0.0007). However, in cases of variceal
bleeding, statistical significance was not obtained for both after-hours (OR=1.0768, 95% CI 0.6378 to 1.8180, p=0.7818)
and weekend admissions (OR=0.7166, 95% CI 0.3847 to 1.3346, p=0.2935). Among patients who did not undergo
endoscopy, the mortality rate seems higher in those admitted after hours and during weekends compared to those
admitted during regular hours and weekdays, although statistical significance was not achieved.

Surprisingly, the rebleeding rate was higher for patients admitted during weekdays compared to those admitted during
weekends. However, the rebleeding rate was similar between patients admitted during after-hours and regular hours.
Failure of endoscopic hemostasis, mean hospital days, percentage of transfused patients, and the mean number of blood
units administered were similar regardless of admission timing.

Factors That Can Explain Mortality Differences Related to Admission Time/Date
Gender distribution was similar among different admission timings. However, a higher percentage of patients above 80
years old were admitted during the weekend compared to weekdays (14.5% versus 9.8%, p-value=0.0084). The etiology
of bleeding was similar, except for a higher proportion of bleeding associated with anti-thrombotic therapy in both after-
hours (OR=1.9304, 95% CI 1.2220-3.0494, p=0.0048) and weekend admissions (OR=1.25, 95% CI 1.0498—1.4884,
p=0.0122). The proportion of cirrhosis was similar across different admission timings.

Regarding endoscopy, it was found that for after-hours admissions, a higher percentage of patients (19.1% versus
8.4%) did not undergo endoscopy. Additionally, fewer patients performed endoscopies within the first 12 hours, and the
percentage of endoscopies performed at 24 hours was also lower. The average time between admission and endoscopy
was longer for after-hours admissions compared to regular hours (21.96h versus 14.23h, p<0.0001). In the case of
weekend admissions, more patients had no endoscopy performed (20.08 versus 10.08%, OR=2.2415, 95% CI 1.69 to
2.97, p<0.0001). However, the proportion of therapeutic endoscopies was similar between weekends and working days
(24.5% vs 24.6%, p=0.9498). Fewer patients performed endoscopy within the first 12 hours, but a similar proportion of
patients performed endoscopy within the first 24 hours (81.2% during weekends versus 84.1% during working days,
p=0.2409). The percentage of therapeutic endoscopies was also similar between weekends and working days.

The interval between the onset of symptoms and presentation to the emergency room was similar for both weekend
(57.5 hours) and weekdays admissions (58.9 hours), with no significant difference observed (p=0.7407) However,
a notable 19% reduction in the mean time between admission and endoscopy was noted for weekend admissions
compared to weekdays (16.3 hours versus 20.2 hours, p=0.0327).

We also analyzed average prognostic scores about admission time to assess if there is a difference in case severity in relation
to admission time. Mean values for the original and modified Glasgow-Blatchford scores were slightly higher in patients
admitted after-hours while Rockall post-endoscopic score was slightly higher in patients admitted during regular hours and
weekdays; Baylor, Cedars-Sinai, AIM65 T-score, and Charlson comorbidity index were similar. We can appreciate that the
severity of UGIB was similar for after-hours and regular hours and for weekday and weekend admitted patients (Table 2).

In order to further study the differences regarding mortality in patients with non-variceal bleeding, we analyze the
differences regarding potentially risk factors in relation to the admission time. Age and gender distribution was similar
regardless of admission time; rebleeding rate was higher in weekday admissions. Prognostic scores were similar; the
proportion of patients with endoscopy performed during the first 24 hours was similar, but the average time between
admission and endoscopy was higher in after-hours versus regular hours (21.2 versus 14.8, P=0.0006) but not in weekend
versus weekdays (18.5 versus 17, P=0.4742).

Multivariate Analysis for the Differences Related to Admission Time/Date

To assess if admissions during weekends and after-hours were an independent factor for mortality, we performed
a multivariate analysis using logistic regression to examine the differences between regular hours and after-hours
admissions, as well as between weekday and weekend admissions. The following risk factors were included in the
analysis: rebleeding (yes/no), emergency surgery(yes/no), type of bleeding (variceal versus non-variceal, and obscure
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Table 2 Characteristics of UGIB for Admission During Regular Hours/After-Hours and Weekends/ Weekdays

Regular After-Hours P-value Weekdays Weekend P-value
(n=1037) (n=771) (n=1290) (n=518)
Age (%)
- below 60 years 36.64 39.95 0.1525 37.75 38.80 0.6773
- 60-80 years 53.23 47.47 0.5015 52.33 46.72 0.0312
- above 80 years 10.13 12.58 0.0565 9.92 14.48 0.0084
Etiology
- Ulcer 36.5 354 0.6179 372 332 0.1273
- Erosions 12.6 10.9 0.2593 12.1 11.4 0.6763
- Mallory-Weiss 6.3 7.0 0.5328 6.0 7.9 0.1486
- Varices 225 19.2 0.0918 21.9 18.9 0.1551
- Tumor 5.7 6.5 0.502 5.5 7.3 0.1403
- Anti-thrombotic drugs 32 6.0 0.0048 33 7.1 0.0122
- Angiodysplasia, Dieulafoy 2.0 2.5 0.5306 2.1 2.5 0.5866
- Obscure bleeding 4.5 3.6 0.3432 44 35 0.3640
Mortality (%)
- global 10.22 15.18 0.0016 .16 15.25 0.0173
- variceal 18.45 19.59 0.7818 20.14 15.31 0.2935
- non-variceal 5.33 9.49 0.0058 5.47 11.02 0.0007
- no endoscopy 39.08 51.70 0.0625 40.77 51.92 0.0895
Rebleeding (%) 4.92 4.28 0.5242 5.27 3.08 0.0480
Endoscopy
- during the first 24 hours (%) 86.99 81.2 0.0191 84.10 81.20 0.2409
- therapeutic endoscopy (%) 24.74 24.20 0.8082 24.48 24.58 0.9690
- no endoscopy (%) 8.40 19.10 <0.0001 10.08 20.08 <0.0001
- admission to endoscopy time 14.23 21.96 <0.0001 16.3 20.2 0.0327
(hours)
Onset to admission time (hours) 57.7 58.1 0.9065 58.9 57.5 0.7407
Scores
- Glasgow Blatchford 10.7£3.7 11.1£3.7 0.029 10.9+3.8 10.9£3.5 0.960
- Rockall pre-endoscopy 3.1£1.6 3.1£17 0.957 3.1x1.6 3017 0.694
- Cedars Sinai 4+2.6 4124 0.706 4.0+2.5 4.0+2.4 0.817
- Baylor pre-endoscopy 8.5+3.8 8.6+3.9 0.611 8.5+3.8 8.6+3.9 0.591
- Baylor post-endoscopy 9.5 +4.2 9.4+4.2 0.425 9.5+4.2 9.3+4.2 0.396
- AIMS65 1.3+0.9 1.24+1 0.067 1.3%£1.9 1.3%1 0.981
- T-score 11.3£2.1 11.242 0.264 11.3£2.1 11.3£2.1 0.859
- Rockall post-endoscopy 4.7+2.1 4.5+2.0 0.047 4.7+2.1 45%1.9 0.045
- modified Glasgow-Blatchford 8.4+3.2 8.8+3.3 0.009 8.6+3.3 8.7+3.2 0.299
- Charlson comorbidity index 3.8+2.1 3.7+23 0.269 3.8+2.1 3.7%¥2.3 0.604

Note: Statistically significant p-values are marked with italicized fonts.

versus non-variceal), age, gender (male versus female), cirrhosis (yes/no), use of antithrombotic therapy (yes/no), alcohol
abuse (yes/no), endoscopy performed (yes/no), endoscopic therapy (yes/no), Glasgow-Blatchford score, period (COVID-
19 pandemic versus pre-pandemic period).

For admissions during weekends, Hosmer and Lemeshow Test for the final model demonstrated its significant value (Chi-
square = 1.143, df = 2, p-value = 0.565). The results indicated a significant association with less rebleeding, lack of endoscopy
performed and pre-pandemic versus pandemic period, and no association between weekend admission and age, GBS, gender, type
of rebleeding, antithrombotic drugs, cirrhosis, alcohol, and endoscopic treatment. However, after adjusting by multivariate
analysis, weekend admissions were associated with a higher risk of surgery (OR=3.08, 95% CI=1.14-8.28, p-value=0.026) and no
endoscopy performed (OR=4.25, 95% CI=2.8-6.4, p-value<0.0001), and with a lower risk for rebleeding (OR=0.47, 95%
CI=0.25-0.9, p-value=0.022) Table 3.
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Table 3 Multivariate Analysis in UGIB for Admissions During Weekends/ Weekdays

Crude Odds Ratio OR (95% ClI),

Adjusted Odds Ratio OR (95% CI),

p-value p-value

Age 1.00 (0.99-1.01) 0.924
Glasgow Blatchford Score 0.98 (0.95-1.02) 0.283
Rebleeding (YES vs NO) 0.5 (0.26-0.98) 0.042 0.47 (0.25-0.9) 0.022
Surgery (YES vs NO) 2.95 (0.9-9.64) 0.074 3.08 (1.1-8.3) 0.026
Gender (male vs female) 1 (0.78-1.29) 0.986
Type of bleeding

Obscure vs non-variceal 0.81 (0.46—1.43) 0.463

Variceal vs non-variceal 0.73 (0.5-1.14) 0.161
Anti-thrombotic drugs (Yes vs No) 1.13 (0.82—1.55) 0.451
Alcohol (Yes vs No) 1.04 (0.79-1.37) 0.769
Cirrhosis (Yes vs No) I (0.67-1.51) 0.997
Endoscopy (No vs Yes) 4.7 (3-7.3) <0.0001 4.25 (2.8-6.4) <0.0001
Endoscopic treatment (Yes vs No) 1.25 (0.93-1.7) 0.143
Pandemic/pre-pandemic period (pre-pandemic vs pandemic) 1.2 (0.95-1.03) 0.002 1.2 (0.9-1.5) 0.159

Note: Statistically significant p-values are marked with italicized fonts.

For admissions during after-hours, the Hosmer and Lemeshow Test conducted on the final model demonstrated its

significant value as a prediction model (Chi-square = 0.936, df = 3, p-value = 0.817), indicating a good fit of the logistic

regression model. After-hours admission was found to be associated with cirrhosis, the COVID-19 period, and endoscopy.

Upon adjusting for confounding factors through multivariate analysis, after-hours admission was associated with no
endoscopy performed (OR=4.25, 95% CI=2.8-6.4, P<0.0001), with the pre-pandemic period (OR=1.42, 95% CI=1.16—
1.74, p-value=0.001), and with the presence of cirrhosis (OR=1.34, 95% CI=1.08-1.67, p-value=0.008), Table 4.

Table 4 Multivariate Analysis in UGIB for Admissions During Regular Hours/ After-Hours

Crude Odds Ratio OR (95% Cl), | Adjusted Odds Ratio OR (95% CI),
p-value p-value
Age 1.006 (0.99-1.01) 0.174
Glasgow Blatchford Score 0.98 (0.95-1.01) 0.251
Rebleeding 0.96 (0.6—1.6) 0.87
Surgery 0.8 (0.3-2.6) 0.725
Gender 1.03 (0.8-1.3) 0.805
Type of rebleeding

Obscure vs non-variceal 1.3 (0.8-2.1) 0.343
Variceal vs non-variceal 0.98 (0.65-1.5) 0917
Anti-thrombotic drugs (Yes vs No) 1.14 (0.85-1.53) 0.379

(Continued)
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Table 4 (Continued).

Crude Odds Ratio OR (95% ClI), Adjusted Odds Ratio OR (95% CI),
p-value p-value
Alcohol (Yes vs No) 1.04 (0.81-1.34) 0.734
Cirrhosis (Yes vs No) 1.5 (1.03-2.23) 0.033 1.34 (1.08-1.67) 0.008
Endoscopy (No vs Yes) 4.7 (3-7.3) <0.0001 4.25 (2.8-6.4) <0.0001
Endoscopic treatment (Yes vs No) 0.92 (0.7-1.2) 0.537
Pandemic/pre-pandemic period (pre-pandemic vs pandemic) 1.5 (1.2-1.81) 0.001 1.4 (1.2-1.7) 0.00/

Note: Statistically significant p-values are marked with italicized fonts.

We also analyzed the mortality risk related to the weekend/weekday and after-hours/regular hours admissions in
multivariate analysis. The Hosmer and Lemeshow Test conducted on the final model demonstrated its significant value
(Chi-square = 12.72, df = 8, p-value = 0.122). Death was found to be associated with rebleeding, type of bleeding, the
presence of cirrhosis, and high GBS. No significant association was found between death and age, gender, antithrombotic
drugs, alcohol, surgery, the COVID-19 period, weekend/weekday and after-hours/regular hours admissions, and also with
endoscopic treatment. After adjusting for confounding factors through multivariate analysis, a significantly increased risk
of death was observed in cases of rebleeding (OR=5.9, 95% CI=3.3-10.6, p-value<0.0001), obscure type of rebleeding
(OR=2.8, 95% CI=1.2-6.5, p-value=0.017), surgery (OR=3.08, 95% CI=1.1-8.3, p-value=0.026), cirrhosis (OR=2.8,
95% CI=1.6-5.1, p-value=0.001), and high GBS (OR=1.2, 95% CI=1.1-1.3, p-value<0.0001). A significantly increased
risk of death was also observed in cases with no endoscopy (OR=14.98, 95% CI=9.09-24.67, p-value<0.0001) Table 5.

Table 5 Mortality Risk in UGIB Multivariate Analysis

Crude Odds Ratio OR (95% Cl), | Adjusted Odds Ratio OR (95% CI),
p-value p-value

Age 1.00 (0.99-1.03) 0.426
Glasgow Blatchford Score 1.2 (1.1-1.3) <0.0001 1.2 (1.1-1.3) <0.0001
Rebleeding (yes vs no) 5.66 (3.03-10.6) <0.0001 5.9 (3.25-10.6 <0.0001
Surgery (yes vs no) 1.97 (0.5-8.5) 0.363 3.08 (1.1-8.3) 0.026
Gender (male vs female) 0.9 (0.6-1.34) 0.576
Type of rebleeding

Obscure vs non-variceal 2.73 (1.16-6.4) 0.021 2.8 (1.2-6.5) 0.017

Variceal vs non-variceal 1.49 (0.8-2.8) 0.213 1.4 (0.8-2.54) 0.286
Anti-thrombotic drugs (Yes vs No) 1.02 (0.6—1.85) 0.943
Alcohol (Yes vs No) 0.87 (0.53-1.43) 0.589
Cirrhosis (Yes vs No) 3.2 (1.63-6.22) 0.00/ 2.8 (1.6-5.1) 0.00/
Endoscopy (No vs Yes) 14.14 (8.03—24.91) <0.0001 14.98 (9.1-24.7) <0.0001
Endoscopic treatment (Yes vs No) 0.9 (0.5-1.5) 0.69
Pandemic/pre-pandemic period (pre-pandemic vs pandemic) 1.33 (0.9-2.0) 0.17
Week admission (OFF vs IN) 0.99 (0.63—1.54) 0.946
Prog (IN vs OUT) | (0.66—1.51) 1.00

Note: Significant p-values are marked with italicized fonts.
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We calculated adjusted mortality in patients admitted after-hours/regular hours and during weekends/weekdays,
respectively, by assuming an equal rate of endoscopy in both regular hours/after-hours or weekday/weekend settings.
Adjusted mortality was 10.37/10.22% for admissions during after-hours/regular hours (P-value 0.9149) and 10.66/
11.16% for admissions during weekends/weekdays (P-value 0.7378), which demonstrated that lack of endoscopy may
be a main culprit for mortality differences.

The Evolution of After-Hours and Weekend Effects During the Pandemic Period
During the pandemic period, a higher proportion of patients with UGIB were admitted after hours than during regular
hours (47.9 versus 38.5%, OR=1.4694, 95% CI 1.2176 to 1.7732, P=0.0001); the proportion of admissions during
weekends was, however, similar (27.3% during pandemic and 29.7% before pandemic, P=0.2593). Age, gender, and
etiology were similar. More patients had no endoscopy performed in after-hours admissions and the time from admission
to endoscopy was over 10h higher, which may be related to the lower number of emergency endoscopies in after-hours
settings.

By comparing the pandemic period with the similar pre-pandemic period, the difference in global mortality between
after-hours and regular-hour admissions was 6.8% in the pre-pandemic period and 2.4% in the pandemic period (a
decrease of 64.7%) Figure 1; during the pandemic, we noted no statistically significant difference regarding global
mortality, variceal bleeding mortality, non-variceal bleeding mortality, and the only difference was recorded regarding
non-variceal mortality in cirrhotic patients (with no statistical significance, possibly because of the small number of
cases). In after-hours admissions, we also noted reduced mortality for patients with non-variceal bleeding and for those
without endoscopy during the pandemic period, with increased mortality during regular hours for non-variceal bleeding
cases (an equalization effect). In patients with no endoscopy performed, the difference in mortality has decreased and had
no statistical significance during the pandemic (P=0.1763). The differences regarding the percentage of patients without
endoscopy and admission to endoscopy time were maintained during the pandemic period (Table 6).

Similar data were obtained by analyzing admissions during weekends compared with weekdays during the pandemic
period. The difference in global mortality between weekend and weekday admissions has decreased from 5.7% to 2%

Global mortality -regular/after-hours
during pandemic and before pandemic

18,00
16,00 - 14,84 15,50
1400 12,44
12,00
10,00 - 8,72
8,00 -
6,00 ~
4,00 +
2,00 +
Regular hours After hours Regular hours After hours

PANDEMIC PRE

Figure | Mortality in UGIB stratified by admission time and pandemic/ pre-pandemic period. During the pandemic, there was a decreased difference between after-hours
and regular hours admissions (14.84 versus 12.44, P-value=0.3216), while in the pre-pandemic period, the difference was significant (P=0.0011).
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Table 6 UGIB Characteristics, Outcomes, and Endoscopic Timing Characteristics for Patients Admitted During Regular Hours/After-
Hours and Pandemic/Pre-Pandemic Period

March 2020 - Dec 2021 (n=802)

March 2018 - Dec 2019 (n=1006)

Regular After P-value Regular After P-value
Endoscopy
- no endoscopy 12.20 20.57 0.0015 5.82 17.57 < 0.0001/
- admission to endo time (h) 14.42 25.05 0.0001 14.11 19.08 0.0144
Mortality
- global 12.44 14.84 0.3216 8.72 15.5 0.0011
- variceal 15.73 16.67 0.8725 20.14 22.37 0.6991
- non-variceal 8.39 7.23 0.6208 333 11.51 0.0001
- no endoscopy 36.11 51.02 0.1738 26.92 55.56 0.0596
Blood transfusions %/mean units 58.85/3.07 56.77/3.04 0.5511/0.2080 48.14 / 3.07 48.06 / 3.04 0.7024 / 0.8792
Rebleeding rate (%) 7.66 4.43 0.0595 3.07 4.13 03716
Failure of hemostasis (%) 2.63 2.34 0.7941 1.45 1.03 0.566
Emergency surgery (%) 1.91 1.82 0.9243 0.81 0.52 0.5922

Note: Statistically significant p-values are marked with italicized fonts.

(65% reduction) Figure 2. During the pandemic period, there was a smaller and statistically not significant difference in
overall mortality, variceal bleeding mortality, and non-variceal bleeding mortality, suggesting an equalization effect. In
weekend admissions, a higher number of patients had no endoscopy performed, but the time from admission to
endoscopy was similar to weekday admissions. During the pandemic, in non-variceal bleeding cases, a decreased
mortality in weekend admissions was associated with an increased mortality in weekday admissions, which contributed
to the equalization effect (Table 7). The percentage of variceal bleeding and cirrhosis cases was similar between weekend
and weekday admissions. There were no differences regarding average prognostic scores for both after-hours/regular
hours and weekend/weekdays admissions, respectively.

Global mortality -weekdays/weekend
during pandemic and before pandemic

18,00

16,00 15,07 15.33

14,00
12,00

10,00
8,00

6,00

4,00
2,00

0,00

Weekdays

Weekend Weekdays Weekend

PANDEMIC PRE

Figure 2 Mortality in UGIB (all cases) stratified by weekend/weekday admission time and pandemic/ pre-pandemic period. The difference has decreased and had no
statistical significance (P-value=0.4546), while in the pre-pandemic period was significant (P-value=0.0089).
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Table 7 UGIB Outcomes and Endoscopic Timing Characteristics for Patients Admitted During Weekdays/VWeekends and Pandemic/

Pre-Pandemic Period

March 2020 - Dec 2021 (n=802) March 2018 - Dec 2019 (n=1006)

Weekdays Weekend P-value Weekdays Weekend P-value
Endoscopy
- no endoscopy 14.41 21 0.0247 6.51 19.40 <0.0001
- admission to endo time (h) 18.58 21.06 04318 14.53 19.57 0.0218
Mortality
- global 13.04 15.07 0.4546 9.62 15.38 0.0089
- variceal 17.50 12.20 0.4280 22.09 17.54 0.4689
- non-variceal 7.37 9.09 0.5144 3.97 12.38 0.0001/
- no endoscopy 43.86 46.43 0.8229 25 75 0.0049
Blood transfusions %/mean 56.95 (3.29) 60.27 (3.45) 0.3954 (0.4280) 49.08 (3.03) 45.82 (3.14) 0.3442 (0.6250)
Rebleeding rate (%) 7.03 3.65 0.0803 3.82 2.68 0.3638
Failure of hemostasis (%) 24 2.74 0.7844 1.13 1.67 0.4904
Emergency surgery (%) 1.54 2.74 0.2718 0.57 1.00 04516

Note: Statistically significant p-values are marked with italicized fonts.

Discussions
The total mortality rate in our study was 12.33%. Specifically, it was 7.12% for non-variceal bleeding, 18.9% for variceal
bleeding, and 7.43% for patients who performed endoscopy. The need for emergency surgery was 1.22%. In a previously
published study conducted in a center with a permanent 24/7 endoscopy service, the global mortality rate from all causes
of UGIB was reported as 10.43%, with a mortality rate of 13.4% for variceal bleeding. The rebleeding rate in that study
was 12.02% and the rate of emergency surgery for non-variceal bleeding was 3.68%.>” In our study, the global rebleeding
rate was 4.65% and was associated with a mortality rate of 29.8%, similar to a study that noted that 27% of patients with
rebleeding died.”

In our study, both after-hours and weekend admissions were related to higher mortality, with a difference ranging
from 36% to 49%. However, this difference was mainly observed in cases of non-variceal bleeding and was not
significant in variceal bleeding. After-hours admission was noted in some studies as a risk factor for higher

26,27,37,38 3974 some studies®?*

mortality, while other studies did not show any difference; also suggest a “weekend effect”
for UGIB with higher mortality (up to 10-20%) and higher rates of rebleeding, while other studies found no such
effect.>2836-3942 A meta-analysis of 96 studies found an increased risk for mortality in weekend admissions (relative risk,
1.19; 95% confidence interval, 1.14-1.23).* The presence of an emergency on-call 24h endoscopy service may be an
explanation for the lack of difference observed in some studies.’® Studies in variceal bleeding have shown no difference
in mortality between weekend and weekday admissions, possible because patients with variceal bleeding have usually
more severe disease, and the time of admission may have only a minor role in mortality;*' early treatment with
vasoactive agents and a perception of urgent endoscopy which lower the time before esophageal band ligation therapy
may be also involvement in reducing mortality regardless of admission time.”®

The differences in mortality between after-hours/regular-hour admissions and weekend/weekday admissions seem to
be explained in our study mainly by a higher proportion of cases with no endoscopy performed in after-hours/weekend
admissions (19.1 versus 8.4% in after-hours versus regular-hour patients and 20.08 in weekend versus 10.08% in
weekdays) and possibly by a higher time between admission and endoscopy. In our study, patients with no endoscopy
performed had higher mortality regardless of admission timing (45.73 compared with 7.37%). In a large, country-scale
study that included all UGIB admitted in the USA between 2007-2013, patients without endoscopy are three times more
likely to die than those with endoscopy.”!

4 although other

The need for emergency endoscopy has been suggested as a risk factor for increased mortality,
studies did not find a significant association.* Several explanations have been proposed for the increased mortality

observed on weekends, including factors such as staffing and resource limitations (such as less experienced healthcare
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providers, poor continuity of care), lower quality of care, lack of availability of urgent endoscopy,”** higher prevalence
of comorbidities, or more severe illness.® On the other hand, the availability of 24/7 endoscopy services has been
identified as the main contributing factor in studies where no difference in mortality was observed.*®**

In our study, the difference in staff experience was not considered a contributing factor to the observed difference in
mortality, because the same medical personnel were involved in both regular and after-hours endoscopy and the overall
clinical care of the patients. Additionally, there were no significant differences in the rebleeding rate or the rate of
therapeutic endoscopies between the two groups. Furthermore, the severity of UGIB was also ruled out as a potential
explanation since key characteristics such as age, mean scores, percent of cirrhosis, prognostic scores, and occurrence of
variceal bleeding were similar between the groups.

The average time from admission to endoscopy in our study was 17.3 hours, which aligns with existing literature
findings. In an audit conducted across 20 centers in the UK, the median time until endoscopy was reported as 21.2 hours,
with early endoscopy performed in 58.9% of cases.*’

Compared to the pre-pandemic period, both after-hours and weekend effects have been reduced by 64—-65% during
the pandemic, despite the challenges posed by the COVID-19 infection and the implementation of epidemiological triage
protocol. However, the differences regarding the endoscopy rates and the mean time from admission to endoscopy
persisted during the pandemic. These findings suggest an improved applications of current treatment protocols for UGIB,
and also an increasing experience for gastroenterology and intensive care unit teams during the pandemic, although
further progress in endoscopy access for patients with UGIB is required to further reduce mortality; future studies for
post-pandemic period (2022-2023) may be useful in order to see if the improvements can further reduce the mortality
differences related to the admission time. During the pandemic, there was also a significant reduction in mortality
between after-hours/weekends admissions and working hours/weekdays admissions in cases of non-variceal bleeding,
indicating an improvement in the management of these patients.

Several studies suggested that patients admitted during the weekend were more prone to experience shock, and
hematemesis, and require blood transfusions.?®>° In our study, we found a higher percentage of patients with hematem-
esis on weekends compared to weekdays (58.8% versus 52.6%, OR= 1.2825, 95% CI 1.0436 to 1.5761, p=0.0180). The
presence of shock was similar between weekends and weekdays (6.55% versus 6.37%, p= 0.8786), but there was a higher
percentage of patients requiring blood transfusions.

Conclusions

In our study, both after-hours and weekend admissions were associated with a higher mortality especially for non-
variceal bleeding, with a difference ranging from 36% to 49%. The main contributing factor appears to be the increased
proportion of patients with no endoscopy performed, which was twice as high in after-hours and weekend admissions.
Additionally, there was an increased mortality observed in patients admitted after hours with no endoscopy performed,
and a potential delay in the time admission between admission and endoscopy for after-hours admissions, which can be
an explanation for the differences regarding the mortality in non-variceal bleeding.

Compared to the pre-pandemic period, both after-hours and weekend effects have been reduced during the pandemic
by 64-65%, despite the problems occurring because of COVID-19 infection and epidemiological triage protocol.
Although still more patients had no endoscopy performed in after-hours admissions and the time from admission to
endoscopy was higher, no statistically significant difference was noted regarding global mortality, variceal mortality, non-
variceal mortality, which suggests an equalization of management over time in UGIB related to admission timing and
a continued improvement of UGIB protocol implementation, associated with an increased experience for all healthcare
specialists involved in UGIB management.
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