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KEYWORDS Abstract
Gastrointestinal Introduction: There is conflicting evidence regarding the benefit of urgent esophagogastroduo-
bleeding; denoscopy (EGD) for reducing mortality and rebleeding, in the context of nonvariceal upper
Endoscopy; gastrointestinal bleeding.
Mortality Aim: To describe the decrease in the risk for mortality, rebleeding, and red blood cell transfu-
sion, with the performance of urgent EGD, in patients with nonvariceal upper gastrointestinal
bleeding.

Materials and methods: We carried out a search for cohort studies or controlled clinical trials,
published from December 1966 to May 2020, that compared urgent EGD versus elective EGD
in the management of adults with nonvariceal upper gastrointestinal bleeding, utilizing the
MEDLINE, Embase, LILACS, and Cochrane Central Register of Controlled Trials databases. Our
primary outcome was the hospital mortality comparison. The incidence of rebleeding and the
mean number of red blood cell units transfused were also compared. A random effects model
was utilized for the meta-analysis.

Results: Twenty-one studies that met the eligibility criteria were included, involving 489,622
patients. We found no differences in the mortality of subjects exposed to urgent EGD versus
elective EGD (RR 1.12 [0.72-1.72]). There was a significant increase in the risk for rebleeding
(RR 1.30 [1.05-1.60]) in the subjects exposed to urgent EGD, and fewer red blood cell units
were transfused in those patients (RR 0.52 [0.05-0.99]).

Conclusions: Urgent EGD in subjects with nonvariceal upper gastrointestinal bleeding does not
appear to have a significant impact on short-term mortality.
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Impacto del tiempo a la endoscopia digestiva en pacientes con hemorragia de tubo
digestivo alto no variceal: una revision sistematica y metaanalisis

Resumen

Introduccién: Existen discrepancias en relacion al beneficio de la esofagogastroduodenoscopia
de urgencia para disminuir la mortalidad y el resangrado en el contexto de la hemorragia de
tubo digestivo alto no variceal.

Objetivo: Describir la reduccion en el riesgo de la mortalidad, el resangrado y la transfusion
de globulos rojos de la esofagogastroduodenoscopia urgente en la hemorragia de tubo digestivo
alto no variceal.

Materiales y métodos: Buscamos estudios de cohorte o ensayos clinicos controlados que com-
parasen la esofagogastroduodenoscopia de urgencia versus la esofagogastroduodenoscopia
electiva en el manejo de sujetos adultos con hemorragia de tubo digestivo alto no variceal.
Los estudios fueron identificados usando MEDLINE, Embase, LILACS y el Cochrane Register of
Controlled Trials desde diciembre de 1966 hasta mayo de 2020. Nuestro desenlace primario fue
la comparacion de la mortalidad hospitalaria. Se compararon la incidencia de resangrado y
el promedio de unidades de globulos rojos transfundidas. Para el meta-analisis, se utilizd un
modelo de efectos aleatorios.

Resultados: Se incluyeron 21 estudios que cumplieron con los criterios de elegibilidad y que
involucraron 489,622 pacientes. No encontramos diferencias en la mortalidad de sujetos
expuestos a esofagogastroduodenoscopia de urgencia versus electiva [RR 1.12 (0.72-1.72)].
Identificamos un incremento significativo del riesgo para resangrado [RR 1.30 (1.05-1.60)] y un
menor nimero de unidades de globulos rojos transfundidas en sujetos expuestos a esofagogas-
troduodenoscopia de urgencia [RR 0.52 (0.05-0.99)].

Conclusiones: La esofagogastroduodenoscopia urgente en sujetos con hemorragia de tubo diges-
tivo alto no variceal no impresiona tener un impacto significativo en la mortalidad a corto
plazo.

© 2021 Asociacion Mexicana de Gastroenterologia. Publicado por Masson Doyma México S.A.
Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction and aim

Nonvariceal upper gastrointestinal bleeding (NVUGIB) is the
most prevalent gastrointestinal emergency in the hospital
environment.” NVUGIB management has improved over the
past few decades, thanks to the introduction of faster and
more effective diagnostic and therapeutic elements, such as
the administration of proton pump inhibitors,? the advent of
esophagogastroduodenoscopy (EGD) with different types of
endoscopic hemostatic treatments,* and the establishment
of eradication treatment of Helicobacter pylori - a bac-
terium closely linked to the development of peptic ulcer.*
Despite those advances, the morbidity and mortality due
to NVUGIB is not insignificant, even in advanced specialty
hospitals.>¢ Therefore, efforts made to identify diagnostic
and therapeutic elements that can reduce the morbidity and
mortality in those patients are currently extremely relevant.
EGD performed on the patient with NVUGIB after his/her
hospital admission potentially enables the identification and
consequent treatment of lesions that significantly increase
the risk for recurrent bleeding. Said intervention has been
shown to reduce the risk for rebleeding and the need
for surgical treatment.” An international consensus by the
Asia-Pacific working group recommends the performance of
EGD in those patients, within the first 24h of their hos-
pital admission.? Nevertheless, current evidence fails to

clearly show whether the performance of that endoscopic
procedure within that suggested time interval is clinically
beneficial. Some controlled clinical trials have failed to
demonstrate a reduction in hospital mortality or short-term
mortality in patients with NVUGIB that underwent urgent
EGD within 6 or 12 h from emergency room admission.’ Other
cohort studies have reported contradictory results: some fail
to identify a modification in the risk for death or rebleeding,
according to the time the EGD was carried out,'® whereas
others describe an increased risk for death if the EGD is
performed after 6 h from patient admission. "

A clinical trial was recently published, describing the
time to EGD in subjects admitted for upper gastrointestinal
bleeding, that failed to show a reduction in the mortal-
ity rate in patients that underwent EGD in fewer than 6h
from hospital admission.' The latest systematic review was
published in 2001."* Given the conflicting evidence in the
previously published studies, as well as the lack of a recent
systematic review, we decided to conduct a systematic
review, with a meta-analysis, to determine whether urgent
endoscopic intervention could reduce the risk for mortal-
ity and rebleeding, compared with elective EGD, in subjects
with NVUGIB.

Our aim was to describe the risk for mortality, rebleeding,
and red blood cell transfusion, in relation to urgent EGD in
cases of NVUGIB.
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Materials and methods

The protocol of our systematic review was registered with
the International Prospective Register of Systematic Reviews
(PROSPERO http://www.crd.york.ac.uk/prospero). We fol-
lowed the recommendations of how to report a systematic
review, described in the Cochrane Handbook, MOOSE pro-
posal, and PRISMA.

Eligibility criteria

We carried out a search for clinical trials (randomized
and non-randomized) or cohort studies (prospective or ret-
rospective) that involved adult subjects diagnosed with
NVUGIB (or suspected of presenting with it) and compared
urgent EGD versus elective (or non-urgent) EGD, as the ini-
tial management of those patients. Studies were included
that defined NVUGIB, according to the following criteria: a)
the presence of melena or b) the presence of hematochezia
or c) the presence of hematemesis and d) the absence of
esophageal and/or gastric varices in the EGD.

No language restrictions were applied. We excluded the
studies that exclusively evaluated cirrhotic patients with
variceal upper gastrointestinal bleeding, considering them
a different population, in relation to prognosis, treatment,
and need for urgent EGD, in the context of gastrointestinal
bleeding.

Definition of urgent esophagogastroduodenoscopy
and outcomes

Our primary objective was to compare the incidence of hos-
pital mortality plus 30-day mortality from the bleeding event
in patients exposed to urgent EGD versus those exposed to
elective EGD. Urgent EGD was defined in hours from the hos-
pital admission of each of the patients enrolled in the study.
Heterogeneity was identified regarding the cutoff value of
the hours that was utilized. The cutoff value was any hour
less than or equal to the first 24 h of hospital admission.

In addition, the incidence of rebleeding was compared
between subjects exposed to urgent EGD and those exposed
to elective EGD, as well as the transfusion requirements dur-
ing hospitalization, measured in mean transfused red blood
cell units, in the two groups. The definition of rebleeding
employed was the same as that utilized in studies evaluating
said outcome: the persistence of symptoms consistent with
upper gastrointestinal bleeding (melena or hematochezia or
hematemesis) during the hospital stay of any patient that
required a new EGD.

Bibliographic search strategy

Studies published within the time frame of December
1966 and May 2020 were identified, utilizing the MEDLINE,
Embase, LILACS, and Cochrane Register of Controlled Trials
(CENTRAL) databases. Abstracts of works presented at the
American Congress of Gastroenterology (Digestive Disease
Week) over the last 4 years were also manually reviewed
and included in the present study if, in addition to meeting

the eligibility criteria described above, at least one of the
outcomes to be evaluated was included.

The search algorithm employed included the following
MeSH terms: [*‘endoscopy’’ OR ‘‘gastroscopy’’ OR ‘‘early
medical intervention’’] AND [‘‘gastrointestinal hemor-
rhage’’ OR ‘‘peptic ulcer hemorrhage’’] AND [*‘mortality’’
OR ‘‘treatment outcome’’ OR ‘*hemorrhage’’].

Data selection and extraction process

Three authors, (GB, CS, JL), reviewed the titles of the
abstracts identified in the bibliographic search, evaluated
their relevance. The complete texts of the abstracts deemed
relevant were read, to determine whether they met the
inclusion criteria described above. The bibliographic cita-
tions of the articles selected were also reviewed.

The following data were collected from each study: age
and sex of the subjects, mean hemoglobin level in blood at
hospital admission, a history of oral anticoagulant use, and
the number of cases of NVUGIB whose etiologic diagnosis was
peptic ulcer. The time interval to EGD utilized in each study
was recorded. When there were discrepancies between
authors in the data extraction process, they were resolved
through a consensus of the 3 authors mentioned above plus
a fourth author (1Z). To evaluate the methodological quality
of the studies included in the present review, the Evidence-
based Gastroenterology Steering Group Recommendations'*
and the Newcastle-Ottawa guidelines' were used.

Statistical analysis

The Review Manager (RevMan version 5.3 Copenhagen: The
Nordic Cochrane Center, The Cochrane Collaboration, 2014)
was used for the statistical analysis. Study heterogene-
ity was evaluated using the chi-square test and the 12
statistic. A random effects model was utilized, enabling a
more conservative approach to be taken, as well as allow-
ing heterogeneity between studies. The outcomes were
described as relative risks (RRs), with their corresponding
95% confidence intervals (95% Cls). Sensitivity analyses were
performed, taking into account the different methodolog-
ical designs of the studies, as well as the different time
intervals utilized for defining urgent EGD. The possibility of
publication bias was evaluated through the Egger test.

Ethical considerations

The present study meets the current bioethical research
regulations. Because it is a systematic review of already
published studies, approval by an ethics committee at our
institution was not required. All the authors pledged to carry
out the ethical principles of clinical research included in the
Declaration of Helsinki.

Results
Results of the bibliographic search

The search produced 7,970 records, from which a final 21
studies that met the eligibility criteria were included, as
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Figure 1  Flow diagram of the selection process of the studies included in the analyses (adapted from the PRISMA flow diagram).

shown in Fig. 1.8-1216-32 Of those studies, 5 were controlled
clinical trials that involved 1,032 patients, and the remain-
ing analyses were cohort studies, either prospective or
retrospective, that included 488,590 patients with NVUGIB.
Table 1 summarizes the general characteristics of the
studies included in the present review, showing the differ-
ences in the clinical characteristics of the subjects in each
study, especially regarding the number of patients in whom
peptic ulcer was the underlying cause of bleeding. The eval-
uation of the methodological quality of the studies did not
produce high probabilities of bias (tables 2 and 3) and we
found no significant publication bias (Egger test p>0.05).

Mortality

Twenty-one studies were included that reported data on
mortality, with a total of 489,732 patients. In the over-
all analysis of that outcome, as shown in Fig. 2, we found
no increased risk for hospital death and/or death within
30 days, in subjects exposed to urgent EGD versus elec-
tive EGD (RR 1.12; 0.72-1.72). That remained unaltered
when exclusively taking clinical trials into account (RR 2.26;
0.32-16.22), or when separately considering cohort studies.
However, in the cohort study sensitivity analysis, when the
study by Wysocki et al.'® was excluded, the RR for mortality

in subjects exposed to urgent EGD was 1.26 (1-1.61). Said
study was excluded because its results were completely con-
tradictory to those of the other cohort studies included in
the review.

Rebleeding

Nineteen studies were included that described data on
rebleeding, with a total of 18,059 patients. The overall anal-
ysis of that outcome showed a significant increase in the
risk for rebleeding in subjects exposed to urgent EGD (RR
1.30; 1.05-1.60) (Fig. 3). That finding was a reflection of the
increased risk observed in the cohort studies, given that, in
the separate analysis of clinical trials, the risk for rebleed-
ing was similar in the patients exposed to urgent EGD versus
those exposed to elective EGD (RR 1.16; 0.85-1.58).

Red blood cell transfusion

Only 7 studies reported the mean number of red blood cell
units transfused during the hospitalization of a total of 1,534
patients with NVUGIB. A reduced risk for red blood cell trans-
fusion was observed in the subjects exposed to urgent EGD
(RR 0.52; 0.05-0.99) (Fig. 4).
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Table 1

Characteristics of the studies included in the systematic review.

Study author Country Number of Male patients Mean Mean OAC use (%) Patients with Definition of
patients (%) age hemoglobin peptic ulcer urgent EGD
at admission (%) (hours)
(g/dl)
Randomized controlled trials
Bjorkman et al.,’ 2004 USA 93 66.66 54.50 14.10 NR 65.59 <6
Lau et al.,' 2020 Hong Kong 516 62.98 70.50 7.30 3.29 61.43 <6
Lee et al.,"" 1999 USA 110 71.81 49 12 NR 47.27 <2
Lin et al.Z® 1996 Taiwan 107 89.72 66.40 9.90 NR NR <12
Peterson et al.,?* 1981 USA 206 NR 55.10 11 NR 19.41 <4
Cohort studies
Ahn et al.?® 2016 Korea 158 72.15 60.10 10.10 NR 64.55 <12
Alexandrino et al.?® 2019 Portugal 102 75.50 67 9.20 8.82 NR <12
Cho et al.,'® 2009 Korea 90 78.90 57.40 NR NR 100 <24
Cho et al."® 2018 Korea 961 81 57 9.80 32.30 70.75 <6
Cooper et al."® 1999 USA 909 54 66 NR NR 55 <24
Igbal et al.,?” 2018 USA 179 40 70 9.60 NR NR <24
Jairath et al.,?° 2012 The United Kingdom 4,182 60 65.80 10.50 8.20 NR <24
Kalla et al.,' 2019 The United Kingdom 133 65 65 NR NR NR <24
Kim et al.,"” 2018 Korea 253 63.24 68.40 NR 23.71 34.78 <24
Kumar et al.,?® 2017 USA 361 53.74 63.50 NR 19.66 NR <12
Laursen et al.,?’ 2016 Denmark 8,369 54.76 73.40 8.70 15.33 100 <24
Saleem et al.,* 2020 USA 249 60.55 NR NR NR NR <12
Sarin et al.,>' 2009 Canada 502 54 67 9.10 29.50 NR <24
Siau et al.,?% 2019 The United Kingdom 348 61 70 NR NR 23,85 <24
Wierzchowski et al.,*? 2013 Poland 482 NR 62.70 9.20 NR 26.50 <3
Wysocki et al.,'® 2012 USA 471,512 66.30 55.30 NR NR NR <24

EGD: esophagogastroduodenoscopy; NR: not reported; OAC: oral anticoagulants.
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Table 2 Methodological characteristics of the randomized controlled trials included in the analysis.

Study author Masked and Patients and Similar coint- Complete Intention-to-
randomized allocation treating erventions follow-up treat
to the intervention physicians between analysis
blinded groups

Bjorkman et al.,’ Yes No Yes Yes Yes

2004
Lau et al.,'? 2020 Yes No Yes Yes Yes
Lee et al.,'" 1999 Yes No Yes Yes Not reported
Lin et al.,2* 1996 Yes No Yes Yes Not reported
Peterson et al.,** Yes No No Yes Not reported

1981

Urgent endoscopy Non-urgent endoscopy Relatiye risk Relatiye risk

Study Events Total Events Total Weight F-M, Random, 95% CI F-M, Random, 95% CI

Ahn 2016 1 60 23 98  23% 0.82[0.08, 8.81]

Alexandrino 2019 4 61 41 4.2% 0.90 [0.21, 3.80]

Bjorkman 2004 0 47 0 46 Not estimable

Cho 2009 0 0 0 0 Not estimable

Cho 2018 9 571 15 39  6.1% 0.41[0.18, 0.93] —

Cooper 1999 22 583 1 326  65% 1.12 [0.55, 2.28] —

Igbal 2018 10 146 2 33 41% 1.13[0.26, 4.92]  —

Jairath 2012 150 2024 17 2158 7.6% 1.37[1.08, 1.73] -

Kalla 2019 2 54 5 79  38% 0.59 [0.12, 2.91] I e E—

Kim 2018 87 187 26 66 7.5% 1.18 [0.84, 1.65] T

Kumar 2017 4 89 4 272 4.4% 3.06 [0.78, 11.97] -

Lau 2020 23 258 17 258 6.8% 1.35 [0.74, 2.47] —+

Laursen 2016 408 7184 41 1185  7.5% 1.64 [1.20, 2.25] —_

Lee 1999 0 56 2 54  1.6% 0.191[0.01,3.93] +

Lin 1996 2 53 1 54  23% 2.04[0.19, 21.81]

Peterson 1981 8 100 5 106 5.2% 1.70 [0.57, 5.01] —t—=

Saleem 2020 1 61 2 188 2.3% 154 [0.14, 16.70)]

Sarin 2009 67 270 23 232 7.2% 2,50 [1.61, 3.89)] —

Siau 2019 16 205 7 143 6.0% 1.59 [0.67, 3.78] -1

Wierzchowski 2013 20 295 17 187  6.7% 0.75 [0.40, 1.39] —

Wysocki 2012 6191 195920 19343 275592  7.8% 0.45 [0.44, 0.46] -

Total (95% IC) 208224 281508 100.0% 1.12[0.72, 1.72] -

Total events 7025 19643 |

Heterogeneity . Tau? = 0.62, Chi 2 = 279.08, 'gf;/g 0.01 0.1 1 10 100

Test for overall effect: Z = 0.50 (P = 0.62 _ Favors urgent endoscopy Favors non -urgent

( ) df=18(P <0.00001), endoscopy

Figure 2  Analysis of mortality during hospitalization plus 30-day mortality, in subjects that underwent urgent EGD versus those
that had non-urgent EGD.

Study Urgent endoscopy Non-urgent endoscopy Relative risk Relative risk

y g p Events Total Events Total Weight F-M, Random, 95% CI M-H, Random, 95% CI
Ahn 2016 4 60 5 98 22% 1.31[0.37, 4.68]
Alexandrino 2019 1 61 5 41 0.9% 0.13[0.02, 1.11]
Bjorkman 2004 4 47 1 46  0.9% 3.91[0.45, 33.72]
Cho 2009 3 47 5 41 2.0% 0.52[0.13, 2.06] - = 1
Cho 2018 65 571 35 390 86% 1.27[0.86, 1.87] i i
Cooper 1999 83 583 37 326 9.0% 1.25[0.87, 1.80] T
Igbal 2018 12 146 4 33 3.0% 0.68[0.23, 1.97] =
Jairath 2012 294 2024 190 2158 11.3% 1.65[1.39, 1.96] -
Kalla 2019 4 54 0 79  05% 13.09 [0.72, 238.27] »
Kim 2018 38 187 17 66  7.3% 0.79[0.48, 1.30] —
Kumar 2017 10 89 10 272 42% 3.06 [1.32,7.10] e
Lau 2020 28 258 20 258  6.7% 1.40[0.81, 2.42] o R
Laursen 2016 1062 7184 104 1185 11.1% 1.68 [1.39, 2.04] i
Lee 1999 2 56 3 54 1.3% 0.64 [0.11, 3.70] - =1
Lin 1996 3 53 5 54  2.0% 0.61[0.15, 2.43] = =
Peterson 1981 33 100 32 106 8.5% 1.09[0.73, 1.63] =
Sarin 2009 58 270 20 232 7.6% 2.49[1.55, 4.01] =
Siau 2019 25 205 8 143 4.7% 2.18[1.01, 4.69] =
Wierzchowski 2013 36 295 34 187 8.1% 0.67 [0.44, 1.03] =
Total (95% Cl) 12290 5769 100.0% 1.30 [1.05, 1.60] . 4
Total events 1765 535

Heterogeneity: Tau? = 0.10; Chiz = 49.02, df =18 (P =0.0001); P = v

0.01 01 1 10 100
63% Test fo roverall effect: Z = 2.42 (P = 0.02) Favors urgent endoscopy Favors non -urgent endoscopy

Figure 3  Analysis of the incidence of rebleeding during the hospitalization of patients that underwent urgent EGD versus those
that had non-urgent EGD.
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Table 3 Methodological characteristics of the cohort studies included in the analysis.

Study author Representativity Cohort not Outcome not present Cohort Adequate Sufficient Prospective/
of the cohort exposed at the beginning of comparability follow-up follow-up retrospective
exposed the study duration

Ahn et al.,?> 2016 Representative Same community Yes Yes Yes Yes Retrospective

Alexandrino et al.,?° 2019 Representative Same community Yes Yes Yes Yes Retrospective

Cho et al.,'® 2009 Representative Same community Yes Yes Yes Yes Prospective

Cho et al.,'? 2018 Representative Same community Yes Yes Yes Yes Retrospective

Cooper et al.," 1999 Representative Same community Yes Yes Yes Yes Prospective

Igbal et al.,?” 2018 Representative Same community Yes Yes Yes Yes Retrospective

Jairath et al.,?° 2012 Representative Same community Yes Yes Yes Yes Prospective

Kalla et al.,?' 2019 Representative Same community Yes Yes Yes Yes Prospective

Kim et al.,"” 2018 Representative Same community Yes Yes Yes Yes Retrospective

Kumar et al.,?® 2017 Representative Same community Yes Yes Yes Yes Retrospective

Laursen et al.,? 2016 Representative Same community Yes Yes Yes Yes Retrospective

Saleem et al.,** 2020 Representative Same community Yes Yes Yes Yes Retrospective

Sarin et al.,*' 2009 Representative Same community Yes Yes Yes Yes Retrospective

Siau et al.,?? 2019 Representative Same community Yes Yes Yes Yes Prospective

Wierzchowski et al.,*? 2013 Representative Same community Yes Unclear Yes Yes Retrospective

Wysocki et al.,'® 2012 Representative Same community Yes Yes Yes Yes Retrospective

‘e 33 ese "S°f IPD0S *J 43PN "O°H
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IV mean difference,

Study Urgent endoscopy Non-urgent endoscopy IV mean difference random, 95% CI
y g p Media SD _ Total Media SD Total Weight IV, random, 95% CI
Kumar 2017 4.6 6 89 2.8 3.1 272 8.0% 1.80[0.50, 3.10] *
Cho 2009 3.41 2.79 49 2.73 2.62 41 9.5% 0.68 [-0.44, 1.80]
Ahn 2016 26 23 60 2.8 27 98 13.1% -0.20 [-0.99, 0.59]
Lee 1999 1.2 24 56 1.1 17 54 13.2% 0.10 [-0.68, 0.88]
Lau 2020 24 23 258 24 21 258 18.3% 0.00 [-0.38, 0.38]
Bjorkman 2004 214 1.11 47 1.54 0.57 46 18.5% 0.60 [0.24, 0.96]
Peterson 1981 7.4 1.2 100 6.3 0.7 106 19.4% 1.10[0.83, 1.37] r
Total (95% Cl) 875 100.0% 0.52 [0.05, 0.99]
659 Heterogeneity: Tau? = 0.28; Chi? = 31.34, df = 6 (P < 0.0001); t + + i
-100 -50 0 50 100

12 = 81% Test for overall effect: Z = 2.18 (P = 0.03)

Favors urgent endoscopy  Favors non-urgent endoscopy

Figure 4  Analysis of the number of red blood cell units transfused in subjects that underwent urgent EGD versus those that had

non-urgent EGD.

Discussion and conclusion

According to our findings, there was no significant difference
in relation to short-term mortality in subjects hospitalized
due to NVUGIB, whether or not they underwent urgent EGD.
However, there was an overall difference in the risk for
rebleeding, even though the performance of urgent EGD
significantly reduced the need for red blood cell transfusion.

To clearly explain our findings in relation to mortality,
the differences in the methodologies of the studies ana-
lyzed must be emphasized. Even though the interval of
time utilized to define urgent EGD varied among the ran-
domized clinical trials, the comparison carried out in the
present study was as free as possible from possible con-
founders and showed no significant difference in mortality
between the subjects that underwent urgent EGD and those
that underwent elective EGD. In contrast, in our separate
sensitivity analysis of the cohort studies, the risk for mor-
tality was increased in the subjects exposed to urgent EGD.
Most likely, that discrepancy is due to the fact that certain
residual confounding factors cannot be avoided in cohort
studies. In fact, patients that undergo urgent EGD clini-
cally present with some kind of aggravating condition. Thus,
their underlying condition per se, not the performance of
urgent EGD, could increase the risk for mortality. Indeed,
there are clinical variables that increase the risk of mortal-
ity during the hospitalization of patients with NVUGIB that
were not taken into account in the majority of the studies
evaluated in the present systematic review. In a study by
Gonzalez-Gonzélez,* there was a 10.2% mortality rate in
patients with NVUGIB, but only 3.1% of those cases were
directly associated with bleeding. Moreover, the number
of comorbidities and albuminemia upon admission (among
other variables) were significantly associated with mortal-
ity. Such a patient is already at higher risk for mortality,
when he/she undergoes EGD, and so the urgency of the EGD
cannot be determined as the factor having a detrimental
effect on that patient’s outcome. Even though it is difficult
to calculate the protective effect of EGD in the context of
NVUGIB, population cohort studies, such as the one by Kohn
et al.,** showed that access to EGD and NVUGIB managed by
specialists were variables that significantly reduced the risk
for mortality in patients hospitalized due to NVUGIB.

With respect to rebleeding, something similar to the mor-
tality results occurred. When exclusively considering the
randomized clinical trials, there was no difference in the
risk for rebleeding between the subjects exposed to urgent

EGD and those exposed to elective EGD. Nevertheless, in
the cohort studies, urgent EGD was significantly associated
with a higher risk of rebleeding. Numerous clinical variables
could contribute to the risk for rebleeding in the context
of NVUGIB. Travis et al.*® found that active bleeding at
the time of EGD, as well as the type of hemostatic treat-
ment employed or the use of low-molecular-weight heparin,
among other variables, increased the risk for rebleeding in
patients with NVUGIB, during their hospitalization. Those
variables were not contemplated in the majority of the
cohort studies, and so their unequal distribution could par-
tially explain the finding of the increased risk in one group
versus the other. Likewise, the risk for rebleeding in the case
of peptic ulcer lesions is associated with the presence or
absence of active bleeding, at the time of examination. The
bleeding activity classification described by Forrest et al.3®
is the most frequently used, but it was largely absent in
the studies included in our review, which could explain the
conflicting results observed in the risk for rebleeding in the
cohort studies.

Even though fewer studies described the outcome of
number of transfused red blood cell units, we found that
urgent EGD was significantly associated with a lower number
of units per patient. In recent years, controlled randomized
clinical trials, such as the study by Villanueva et al.,*” have
shown that a conservative strategy of red blood cell trans-
fusion has a positive impact on the progression of patients
hospitalized due to gastrointestinal bleeding, in general,
making the number of transfused red blood cell units a rel-
evant outcome that should be observed in patients with
NVUGIB. A shorter time interval from patient admission to
the performance of EGD (and eventual hemostatic ther-
apy) should stop gastrointestinal bleeding early, and in turn,
reduce total blood loss, which could explain the association
observed in our meta-analysis. The length of hospital stay is
another similar outcome, but given the relative scarcity of
studies that evaluate it, we did not include it in our analysis.
As demonstrated by Lee et al."" hospital stay was signifi-
cantly shorter in subjects that had urgent EGD, compared
with those that had elective EGD. If, as shown in our study,
the 2 procedures have a similar incidence of mortality, then
urgent EGD becomes relevant, with respect to reducing the
use of hospital resources that significantly increase the cost
of healthcare in patients with NVUGIB.

The present systematic review has limitations that must
be addressed. First, there are relatively few controlled clin-
ical trials in our review, and more such studies are needed to
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reach the best quality conclusions possible. In addition, the
heterogeneity in the definitions of urgent EGD is striking,
given that the performance of EGD ranged from 2h to 24h
after hospital admission. Even though the separate analy-
ses of the cohort studies and clinical trials resulted in a
more homogeneous definition, it reflects the relative lack
of consensus in determining the cutoff interval for estab-
lishing a specific description. No distinction was made in
any of the studies included in the review, regarding the
manner in which NVUGIB appeared (i.e., the presence of
melena, hematochezia, or hematemesis) and its impact on
the outcomes, nor were the risk factors related to NVUGIB
described, such as finding an actively bleeding lesion at the
time of EGD. There were not enough details in the studies
analyzed to carry out a meta-regression analysis to deter-
mine the effect of variables, such as age or hemoglobin level
upon admission, on the outcomes studied.

In conclusion, the performance of urgent EGD in subjects
hospitalized due to NVUGIB did not have a significant impact
on all-cause mortality, in the short term. The clinical tri-
als failed to demonstrate a significant difference in the risk
for rebleeding, but when the cohort studies were added,
the incidence of rebleeding was higher in the subjects that
underwent urgent EGD. More evidence of higher quality is
needed to determine the true impact of urgent EGD on the
risk for those relevant clinical variables.
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