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Abstract

%CKGROUND

Acute noa-variceal bleeding accounts for apﬁroximately 20% of all-cause bleeding
episodes in patients with liver cirrhosis. It is associated with high morbidity and

mortality therefore prompt diagnosis and endoscopic management are crucial.

AIM @

1
To evaluate available data on the efficacy of endoscopic treatment modalities used to
control acute non-variceal gastrointestinal bleeding (GIB) in cirrhotic patients as well as

to assess treatment outcomes.

METHODS
Employing PRISMA methodology, the MEDLINE was searched through PubMed using
appropriate MeSH terms. Data are reported in a summative manner and separately for

each major non-variceal cause of bleeding.

RESULTS
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Overall, 23 tudies Wﬁ identified with a total of 1288 cirrhotic patie of whom
958/1288 underwent endoscopic therapy for acute non-variceal GIB. Peptic ulcer

eeding was the most common cause of acute non-variceal bleeding, followed by
portal hypertensive gastropathy, gastric antral vascular ectasia, Mallory-Weiss
syndrome, Dieaulafoy lesions, portal hypertensive colopathy, and hemorrhoids. Failure
to control bleeding from all-causes of non-variceal GIB accounted for less than 3.5% of
cirrhotic patients. Rebleeding (range 2%-25%) and mortality (range 3%-40%) rates
varied, presumably due to study heterogeneity. Rebleeding was usually managed
endoscopically and salvage therapy using arterial embolisation or surgery was
undertaken in very few cases. Mortality was usually associated with liver function
deterioration and other organ failure or infections rather than uncontrolled bleeding.
Endoscopic treatment-related complications were extremely rare. Lower acute non-
variceal bleeding was examined in two studies (197/1288 patients) achieving initial
hemostasis in all patients using argon plasma coagulation for portal hypertensive
colopathy and endoscopic band ligation or sclerotherapy for bleeding hemorrhoids
(rebleeding range 10%-13%). Data on the efficacy of endoscopic therapy of cirrhotic

patients vs non-cirrhotic controls with acute GIB are very scarce.

CONCLUSION

Endotherapy seems to be efficient as a means to control non-variceal hemorrhage in
cirrhosis, although published data are very limited, particularly those comparing
cirrhotics with non-cirrhotics and those regarding acute bleeding from the lower
gastrointestinal tract. Rebleeding and mortality rates appear to be relatively high,
although firm conclusions may not be drawn due to study heterogeneity. Hopefully this
review may stimulate further research on this subject and help clinicians administer

optimal endoscopic therapy for cirrhotic patients.
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Core Tip: Acute non-variceal gastrointestinal bleeding (AN‘ﬁ}IB) is not uncommon in
cirrhotic patients. Survival of these patients has improved in recent years due to the
evolution of both endoscopic and pharmacologic treatment. However data on most
sources of ANVGIB and the efficacy of endoscopic therapy in cirrhosis are very limited,
while similar data on acute bleeding from the lower gastrointestinal tract are almost
non-existent in this group of patients. We herein present endoscopic modalities used to
control ANVGIB and post-treatment outcomes in patients with liver cirrhosis. Our
review highlights that endoscopic therapy seems to be effective in these patients,

although comparative data with non-cirrhotic patients are very few.
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INTROBUCTION

Acute upper gastrointestinal bleedi (AUGIB) in patients with cirrhosis is a
detrimental complication resulting in high morbidity and mortality(!-3l. The source of
AUGIB is most commonly related to portal hypertension and occurs mainly from
gastroesophageal varices (60%-75%). However a non-negligible number (20%-30%) of
cirrhotic patients present with non-variceal gastrointestinal bleeding (NVGIB) with
peptic ulcer being the leading causel247L. Other sources of NVGIB in this group of
patients are gastric antral vascular ectasia (GAVE), portal hypertensive gastropathy
(PHG), portal hypertensive colopathy (PHC), Dieulafoy’s lesions (DL), Mallory-Weiss
syndrome (MWS), and hemorrhoids8l.

Regardless of the bleeding source, treatment and endoscopic control of haemorrhage
can be really challenging due to the fragility of these patients and coagulopathy
disorders in cirrhosisl?10l. Albeit mortality rates have been declining in recent years due
to advances in pharmaceutical and endoscopic management, the death burden remains
high ranging from 15%-25% following an episode of AUGIBI311-14] Although variceal
bleeding in cirrhosis has been well studied, published data on outcomes of acute non-
variceal upper and lower GIB are limited, with only few studies reporting the
endoscopic modalities and efficacy of endoscopic therapy in patients with cirrhosis and
acute NVGIB.

The aim of this systematic review was to evaluate available data on the efficacy of
endoscqpic treatment modalities used to control acute NVGIB in cirrhotic patients as

well as to assess the treatment outcomes.

MéTERIALS AND METHODS

A systematic review was conducted according to the PRISMA statement for reporting
systematic reviews and meta-analyses!!5. The MEDLINE was searched through
PubMed two authors (Demetiou G, Augoustaki A) independently for relevant
studies (start date: 01/01/1980, end date: 01/01/2021) using the following query:

“Liver Cirrhosis” AND “Gastrointestinal Hemorrhage/therapy”. All studies were
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eligible for inclusion except: (1) studies in languages other than English; (2) animal
studies; (3) cohort studies focused only on variceal bleeding; (4) Case reports (< 3
patients) or reviews, meta-analyses, and letters; (5) pediatric studies; (6) iatrogenic
induced haemorrhage; and (7) studies conducted before 1980.

Our search strategy revealed 2002 relevant studies that were screened by Demetiou G
and Augoustaki A according to their titles and abstracts. Following application of the
exclusion criteria, 51 studies were chosen for full-text screening (Figure 1). Any
disagreement was resolved by means of consensus with a third author (Kalaitzakis E).
These studies were further subjected for eligibility and were excluded if: (1) series with
< 3 patients; (2)_no numerical data for cirrhotic patients; (3) not overt bleeding (overt
bleeding was defined as the presence of melena and/or hematemesis and/or
hematochezia or active bleeding on endoscopy); (4) no endoscopic treatment; and (5)
not at least one treatment outcome.

The list of references of all included studies and relevant review articles were check
and additional studies were included according to the eligibility criteria. A total of 23

studies were finally included for this review (Figure 1).

RESULTS
Study characteristics
The majority of the included studies (Table 1) were retrospective (15/23, 65%) while 8
(35%) were prospective. Except for two multi-center studies (9%) the remaining were
single-centre (21/23, 91%). Most studies evaluated outcomes of AUGIB from a single
source of bleeding, i.e. 7 studies from GAVE, four from peptic ulcer, four from MWS,
two from PHC, two from Dieulafoy’s lesion and one each from PHG and hemorrhoids.
Three studies evaluated more than one sources of AUGIB.

Endoscopic treatment modalities applied to control bleeding (either as single or
combination treatment) were epinephrine injection (10 studies), argon plasma
coagulation (APC) (9 studies), electrocoagulation (6 studies), hemocliping (5 studies),

injection sclerotherapy (polidocanol, N-butyl-cyanoacrylate, histoacryl) (5 studies),
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endoscopic band ligation (EBL) (4 studies), heater probe coagulation (3 studies), laser
coagulation (1 study), and hemospray (1 study). The most common outcomes in the
majority of the studies were success in control of bleeding, rebleeding, and mortality.
Overall, 1288 cirrhotic patients were included in the 23 studies identified by means of
our search and 958/1288 underwent endoscopic therapy for NVAGIB (Tables 1-4).
Failure to control bleeding from all-causes of NVAGIB was not common and accounted
for 3.5% of cirrhotic patients who underwent endoscopic therapyll6-%5l. Rebleeding
(usually within 30 d or 6 wk following the index endoscopy) ranged between 2%-25%
(Tables 2 and 4). Rebleeding was usually managed endoscopically and salvage therapy
using arterial embolisation or surgery was undertaken in very few cases (n = 8).
Mortality ranged between 3%-40%, although follow-up was variable, and it was usually
associated with liver function deterioration and other organ failure or infections rather
than uncontrolled bleeding. Endoscopic treatment-related complications were

extremely rare (11 =1).

Peptic ulcer disease

Overall, 7 studies including a total of 947 (range 29-235) patients with cirrhosis and
NVAUGIB were identified (Table 2)[26.33-38], Peptic ulcer disease (PUD) was the aetiology
of NVAUGIB in 799 patients (311 with duodenal ulcer, 438 with gastric ulcer, 39 with
both duodenal and gastric ulcers, 8 with oesophageal ulcer and 3 with stomal ulcer).
Most patients (686/947) required endoscopic therapy. The most common endoscopic
modality used to control bleeding was combination of epinephrine injection with
coagulation or hemoclips (198 patients). Data for failure to control bleeding at the index
endoscopy were available in 4 studies (30 patients) and ranged between 1.3% and 10%
(median 7.5%) (Table 2). Rescue therapy was not common (Table 2). Rebleeding rates
were examined in all studies and occurred in a total of 121/947 (12.7%) patients (range
1.9%-22.4%). In-hospital mortality data were available in 4 studies and reached a total of
112/698 (16%) patients (range 13.8%-17.6%). Three studies examined 6-wk or 30-d
mortality which was found to be 14.5% (36/249 patients) (range 3 %-17%).
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GAVE
Seven studies were identified reporting the outcomes and endoscopic modalities used
in a total of 128 patients with AUGIB due to GAVE of whom 47 were cirrhotics (Table
3). The most common endoscopic modality used was APC in a total of 86/128 patients.
Regardless of the endoscopic modality, sessions needed to achieve eradication of GAVE
and/or improvement of symptoms ranged between 1 and 10, although recurrence of
GAVE was documented in most patients (Table 3). The most common outcomes
reported were need for blood transfusions before and after endoscopic treatment,
eradication of GAVE and treatment complications as well as mortality. Four studies
reported reduction in transfusion units needed after endoscopic treatment(18222527],
Three studies reported no treatment-related complications whereas Fuccio et all?]
reported abdominal discomfort or pain in almost all patients which ceased
spontaneously and Sato et alPll a post-treatment bleeding ulcer. Mortality during
follow-up was available in four studies (ranged between a mean/median of 6 and 25
mo) and reached a total of 26/74 (35%) patients of whom 4 died due to uncontrolled
bleedingl18252731], >

The largest study by Sato et all3!l retrospectively compared APC and EBL for the
treatment of GAVE (Table 3). On endoscopy, eight active bleeders were identified in the
APC group and five in the EBL group and they were all successfully managed.
Recurrence rates of GAVE were significantly higher in the APC group (P < 0.05). No
endoscopy-related complications were observed apart from one patient in the EBL

group who had a bleeding ulcer successfully treated with APC.

MWS

Information regarding endoscopic management in cirrhotic patients with AUGIB due to
MWS is scanty. Four studies exclusively examined MWS as the source of bleeding and
included a total of 103 cirrhotic patients('®1%2428] (Table 4). Paquet et all'®l examined 55

patients with MWS of whom 53 cirrhotics and successfully applied sclerotherapy with
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polidocanol into the oesophageal wall to control bleeding. In a prospective study
Higuchi et all2l included 37 patients with MWS of ¢ 11 cirrhotics. They achieved initial
hemostasis in all patients using endoscopic band ligation. One cirrhotic patient
experienced rebleeding within 24 h and died. No other complications during or after
endoscopic treatment were reported and no further bleeding during follow up period

-24 mo). In a comparative prospective study Lecleire ef al?8! examined the efficacy of
endoscopic band ligation vs epinephrine injection plus hemoclip and observed higher

rebleeding rates in the latter group (0% vs 18%, P = 0.02).

PHG

ata on acute bleeding due to PHG and endoscopic therapy are limited. Three studies
were identified including a total of 50 cirrhotic patients with acute PHG bleeding /3236381,
In one of them, all patients were managed conservatively but outcomes for these
patients were not extractablelPl. Morsy et all?8l included 93 cirrhotic patients with
AUGIB of whom 24 patients with acute bleeding due to PHG. They used epinephrine
injection or APC in 42/93 patients with rebleeding rates reaching 4% and in-hospital
mortality 14%. In a case series Smith et al3?l succesfully used hemospray to control acute
bleeding from PHG in 3 patients of whom one had perforation and died 4 d after

endoscopy.

DL

AUGIB due to DL is not common and therefore available data are extremely limited.
From the studies included in this review Gonzalez et al®! reported one patient with DL
who did not receive endoscopic treatment. Two studies fulfilled the inclusion criteria
for our review with a total of 57 patients with bleeding DL of whom only 8
cirrhotics'721l. Four received epinephrine plus polidocanol injectionl’?”] with the
remaining receiving epinephrine injection plus heater probe (n = 1[2ll), epinephrine
injection monotherapy (n = 12%) or histoacryl injection (n = 3[21l) in all cases with initial

success and without any reported rebleeding from the same lesion.
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Lower acute GIB

Data with regard to lower acute GIB in cirrhotic patients ﬁ very scanty. Only two
studies that investigated endoscopic therapy of acute bleeding from the lower
gastrointestinal tract in patients with cirrhosis were identified[2°30. In a retrospective
series of cirrhotics with hematochezial?’l, 7/77 (10%) had PHC-related bleeding. All
received endotherapy with APC, achieving initial hemostasis. Moreover 12/77 (16%)
patients had polyp-associated bleeding which was controlled with excision
polypectomy. Other sources of LAGIB were non-specific (12%) and infectious colitis
(34%), ulcerative colitis (9%), hemorrhoids (13%), rectal cancer (4%), colonic
adenocarcinoma (4%) and diverticulosis (4%), and patients did not receive any specific
endoscopic treatment.

Awad et all3] prospectively compared endoscopic injection sclerotherapy (EIS) with
endoscopic endoscopic band ligation (EBL) for the manggement of bleeding
hemorrhoids in 120 cirrhotic patients equally divided into the two groups. Both
techniques were effective in the control of bleeding with rebleeding rates reaching 10%
and 13% respectively. Rebleeding was successfully managed with repeated sessions of
the initial therapy (in total, 13 patients had 2 sessions while another needed 3 sessions).
On average 3 bands were used for obliteration of hemorrhoids (range 2-4 bands).
Recurrence of hemorrhoids did not differ significantly_and occurred in 27% for the EIS
group vs 18% in the EBL group. EBL seemed to be safer than EIS foapatients with
advanced cirrhosis as higher Child-Pugh score in the EIS group was correlated with
rebleeding, recurrence and abscess formation. The EIS was subdivided into two groups
compar'ﬁlg ethanolamine oleate (30 patients) and cyanoacrylate (30 patients). The

former was significantly associated with lower rebleeding rates but higher pain scorel30],

DISCUSSION
The main finding of the current systematic review is that endotherapy seems to be an

efficient means to control hemorrhage in cirrhotics, although data especially with
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regard to lower bleeding, are limited. Failure to control bleeding from all-causes of
NVAGIB was not frequent and accounted for approximately 3.5% of cirrhotic patients.
Rebleeding (range 2%-25%) and mortality (range 3%-40%) rates were heterogenous
between the studies which may be due to the different case mix, in terms of source of
bleeding, endoscopic modality used, duration of follow-up patient age, cirrhosis
severity efc.

Although variceal bleeding is the main cause of AUGIB in cirrhotic patients,
published data have shown that NVGIB is not uncommon and is responsible for ost
one fifth of all-cause bleeding episodes in these patientsl*7l. To our knowledge, this is
the first systematic review focusing on all-cause of acute gastrointestinal bleeding in
cirrhosis. A single previous review performed in 2012 including not only acute but also
chronic obscure bleeding[8l while another non-systematic review from 1996 focused on
NVAGIB and did not include data on lower gastrointestinal bleeding in these
patientsl3]

Comparative data on the utility of endoscopic therapy in AUGIB between cirrhotics
and non-cirrhotics are scarce. In a prospective study Rudler et al?’l examined the
aetiology of PUD and outcomes between cirrhotics and non-cirrhotics admitted in the
intensive care unit due to PUB. Prognosis, in terms of rebleeding, need for salvage
therapy, and mortality, was not different between the groups. Lecleire et all®l compared
cirrhotics and non-cirrhotics treated with APC due to bleeding GAVE. Patients with
liver cirrhosis had overt bleeding more often (P = 0.01) and a honeycomb appearance of
GAVE compared to non-cirrhotics who had a watermelon appearance. On the other
hand non-cirrhotic patients required more APC sessions to achieve a stable
haemoglobin level (P = 0.04). GAVE related bleeding was also examined by Dulai et
all2l in 26 patients of whom 7 cirrhotics and observed that portal hypertension was
related to more diffuse gastric lesions and a higher chance of active bleeding during
endoscopy. Obliteration of GAVE lesions was not achieved in any patient whether
cirrhotic or not. Schuman ef all*?] retrospectively compared cirrhotics and non-cirrhotics

with bleeding MWS. Fourteen cirrhotic patients were identified of whom three with
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active bleeding during endoscopy and were successfully managed with epinephrine
injection and/or BICAP electrocoagulation. Cirrhotics needed more transfusion units
than non-cirrhotics whereas no correlation between MWS and the severity of portal
hypertension was observed. They experienced 3/42 deaths, none related to MWS
bleeding. Thus, it is clear that further studies with appropriate non-cirrhotic controls are
warranted to clarify whether endoscopic therapy outcomes are comparable between
cirrhotics and non-cirrhotics with acute gastrointestinal bleeding.

Studies that included unselected patients with cirrhosis and AUGIB, i.e. with various
causes of bleeding, showed that the most common non-variceal cause was PUDI263638],
This is in accordance with other large studies which demonstrated that PUD accounts
for 40%-50% of NVAUGIB in cirrhotic patients*?l. PUD have a higher prevalence in
patients with cirrhosis compared to non-cirrhotics; in a large Swedish studyl4! the
overall prevalence of PUD in the general population was 4.1%, whereas in the cirrhotic
population there is a significantly higher prevalence of PUD ranging from 20% to
almost 50%41-44]. Moreover the prevalence of helicobaﬁter pylori is similar between
cirrhotics and non-cirrhotics however it does not seem to play a significant role in the
development of PUD and its eradication does not seem to decrease the recurrence rate
of PUD in these patients*¥]. It has also been proposed that the more severe liver
cirrhosis is, the more increased is the risk for development, recurrence, and
complications of PUDI*. Thus it has been proposed that physiopathologic mechanisms
implicated in the development of peptic ulceration in cirrhosis may differ from those in
non-cirrhotic patients; congestive gastropathy and decreased gastric mucosal blood
flow, impaired gastric mucus-bicarbonate barrier and epithelial renewal as well as low
prostaglandin levels are some of the proposed mechanismsl*>4l. Treatment of PUB in
cirrhosis is the same as in the general population. Combination of pharmacologic and
endoscopic éherapy namely intravenous proton pump inhibitors combined with
endoscopic epinephrine injection plus a second hemostasis modality (contact thermal,
mechanical or sclerosant therapy) is used to control active bleeding ulcersi#9l.

Notwithstanding the same therapeutic management there are important differences
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compared to the general population as cirrhotics have a four-fold risk of PUB compared

to controls and require endoscopic hemostasis more frequently than non-cirrhotics450l.
Furthermore the risk for recurrence of PUB in the long-term and the 90-d mortality after
hospitalisation for PUB are increased compared to the general populationl51-52].

Published data on the comparative utility of endoscopic therapy in cirrhotics with
variceal vs with non-variceal bleeding are also very few and somewhat conflicting. A
retrospective multicenter study from Koreal2¢! showed that 6-wk rebleeding rate for
NVAUGIB (9.3%) as well as six-week mortality rate (14.5%) were not significantly
different from variceal bleeding in cirrhosis. However, comparative data between only
PUB and variceal bleeding in these patients available in another retrospective
multicenter study®®l, demonstrated that rebleeding rates were significantly lower for
PUB (10%) than variceal (26 %) bleeding, but the 6-wk and 1-year risk of mortality were
similar between the two groups.

Published data on the occurrence and endoscopic management of lower acute
gastrointestinal bleeding in cirrhosis are very limited, based mainly on case reports,
without any multicentre or comparative studies with non-cirrhotics available. Moreover
in order to offer the optimal endoscopic and pharmacologic management in this group
of patients it is imperative to understand the possible relation of portal hypertension
with the cause of bleeding. Although PHC is a well-recognised condition that may be
related to lower gastrointestinal bleeding, there is controversy in the literature
concerning the relation of portal hypertension with PHC, hemorrhoids and rectal
varices!®-57]. A relation between PHC and higher Child-Pugh class as well as history of
esophageal band ligation or sclerotherapy has been demonstrated?’l. Hemorrhoids on
the other hand seem to be more common in the absence of PHCL Awad et all*
reported that 75/120 (62%) of cirrhotic patients with bleeding hemorroids also had
grade II or III oesophageal varices but they do not report how many of their patients
had rectal varices or PHC.

One of the major limitations of our review is that data regarding cirrhotics with acute

gastrointestinal bleeding are often extracted from cohorts which include non-cirrhotics,
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therefore cirrhosis-specific outcomes may not be readily available. Furthermore, most
studies identified by the current research strategy were retrospective and single-centre
and they usually included only few cirrhotic patients. Moreover, most studies did not
have a non-cirrhotic control group, while rebleeding and mortality cases could
frequently not be traced back to the bleeding source and endoscopic modality used.
Last but not least, follow-up times and definitions of events, such as rebleeding, were

heterogenous among studies.

CONCLUSION

NVAGIB is a non-negligible cause of morbidity and mortality in patients with cirrhosis

and early recognition and endoscopic management are of pivotal importance. However
data on most sources of NVAGIB and the efficacy of endoscopic therapy in cirrhosis are
very limited, while similar data on acute bleeding from the lower gastrointestinal tract
are almost non-existent in this group of patients. Our review highlights that endoscopic
therapy seems to be effective in these patients, although comparative data with non-
cirrhotic patients are very few. Furthermore, it is conceivable that NVAGIB may be
related to decompensation of liver cirrhosis but outcomes such as hepatic
encephalopathy, new-onset of ascites, and jaundice, were not available in most included
studies. Although variceal bleeding is a well-investigated event in the natural history of
liver cirrhosis, it is somewhat unclear whether, and to which extent, non-variceal
bleeding may signify worse prognosis of these patients. Hopefully this review may
stimulate further research on this subject and help clinicians administer optimal

endoscopic therapy for cirrhotic patients.

ARTICLE HIGHLIGHTS

earch background
Non-variceal acute gastrointestinal bleeding (NVAGIB) accounts for approximately one

fifth of the bleeding episodes in cirrhotic patients and can lead to catastrophic
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consequences with high morbidity and mortality. Available data and trials addressing

the efficacy of endoscopic modalities used to treat NVAGIB are very limited.

Research motivation

Variceal bleeding is a well-known cause of decompensation in cirrhotic patients and
endoscopic treatment and outcomes after such an episode have been well studied.
Whether NVAGIB is related to decompensation and if it indicates worse prognosis in
the natural history of cirrhotics still needs to be clarified. Knowledge of endoscopic
treatment efficacy and outcomes is a prerequisite in answering these challenging
questions. Addressing these issues can lead to future changes in treatment and follow

up of these patients.

Research objectives

To analyse the different causes of NVAGIB and their frequency as well as the
endoscopic modalities used to achieve haemostasis. To investigate if NVAGIB denotes
worse prognosis in the natural history of cirrhotic patients, if endoscopic treatment is
efficient and what are the rebleeding and failure rates of endotherapy. Data on these
issues may stimulate future research, and assist clinicians in choosing the best

endoscopic modality to treat NVAGIB in cirrhotics.

earch methods
A systematic review using the PRISMA statement for reporting systematic reviews and
meta-analyses was conducted. The MEDLINE was searched through PubMed by two
authors (Demetiou G, Augoustaki A) independently for relevant studies from
01/01/1980 until 01/01/2021 using the following query: “Liver Cirrhosis” AND
“Gastrointestinal Hemorrhage/therapy”. After applying exclusion/inclusion criteria 23
studies out of 2002 were chosen to be analyzed.

Research results
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A total of 23 studies (15 retrospective and 8 prospective) included a total of 1288

patients with liver cirrhosis and NVAGIB of whom 958 underwent endoggopic
treatment. Causes of NVAGIB in a decreasing frequency order were as fgllows; peptic
ulcers, portal hypertensive gastropathy, gastric antral vascular ectasia, Mallory-Weiss
syndrome, Dieaulafoy lesions, portal hypertensive colopathy, and hemorrhoids. Failure
to control bleeding from all-causes of NVAGIB accounted for 3.5% of cirrhotic patients
who underwent endoscopic therapy while rebleeding and mortality rates varied among
studies (2%-25% and 3%-40% respectively). Endoscopic treatment related complications

were rare (n =1).

Research conglusions

NVAGIB is an important cause of morbidity and mortality in patients with cirrhosis
and prompt diagnosis and endoscopic management affect prognosis. Despite limited
data it seems that endoscopic management for upper-and lower-NVAGIB is safe and
efficacious. The relatively high rebleeding and mortality rates are probably due to study

heterogeneity but firm conclusions may not be drawn.

Research perspectives

The assumption that NVAGIB may be related to decompensation of liver cirrhosis and
poor prognosis still need to be addressed. Expectantly this review will motivate further
research on this subject and assist in administering optimal endoscopic therapy to

patients with liver cirrhosis.
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