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Abstract

Background: Transjugular intrahepatic portosystemic shunt (TIPS) may be used as a

salvage treatment in patients with cirrhosis and refractory variceal bleeding.

Aim: To synthesize the available evidence on the efficacy of TIPS in patients with

cirrhosis and refractory variceal bleeding.

Methods: Meta‐analysis of trials evaluating TIPS in patients with cirrhosis and re-
fractory variceal bleeding, including subgroup analysis to assess the impact of

recent changes in the management of variceal bleeding (i.e., the use of

Polytetrafluoroethylene‐covered TIPS and the availability of pre‐emptive TIPS as a
first‐line treatment for acute variceal bleeding).
Results: Twenty‐three studies with 1430 patients were included. The pooled esti-
mate rates were 0.33 (95% CI = 0.29–0.37) for death at 1 month–6 weeks, 0.46

(95% CI = 0.40–0.52) for death at 1 year, and 0.09 (95% CI = 0.06–0.11) for death

due to rebleeding in the follow‐up. The pooled estimate rates for death at 1 month
or 6 weeks were similar in subgroup analyses including studies that did not use

covered TIPS or that did not include patients after the pre‐emptive TIPS area
compared to the ones that did (pooled estimate rate 0.33 [95% CI = 0.28–0.38] and

0.32 [95% CI = 0.25–0.39], respectively). The pooled estimate rates were 0.16 (95%

CI = 0.13–0.18) for rebleeding, 0.25 (95% CI = 0.17–0.36) for occurrence of hepatic

encephalopathy, and 0.08 (95% CI = 0.05–0.13) for access to liver transplantation

after TIPS insertion.

Conclusions: One third of patients with cirrhosis and refractory variceal bleeding

treated with salvage TIPS died within the first 6 weeks. Recent improvements in the

management of variceal bleeding did not improve the survival of patients presenting

with refractory variceal bleeding.
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INTRODUCTION

Acute variceal bleeding is one of the most common life‐threatening
complications in patients with cirrhosis. Current standard‐of‐care
treatment includes the combination of vasoactive drugs, band liga-

tion and antibiotics.1 During the last 2 decades, this combination

therapy has markedly improved patient outcome. However, 6‐week
mortality is still estimated at around 20%.2 Several therapeutic al-

ternatives have been proposed to further reduce mortality. The most

promising approach is the placement of a pre‐emptive transjugular
intrahepatic portosystemic shunt (TIPS) which has proven effective

when placed within 72 h of acute variceal bleeding in patients with

high portal pressure as well as in those with Child–Pugh class C up to

13 points or with class B and active bleeding at initial endoscopy.3–5

However, the pre‐emptive use of TIPS faces several challenges. First,
although a recent study suggested that the use of a modified model

for end‐stage liver disease (MELD) score may help to evaluate the
prognosis of patients with variceal bleeding,2 accurate predictive

models able to precisely assess the prognosis of patients with acute

variceal bleeding are lacking. Second, even if the use of pre‐emptive
TIPS is effective at reducing mortality of patients with acute‐on‐
chronic liver failure,6 pre‐emptive TIPS can be harmful in patients
with severe liver failure and should be considered with caution in

those patients.7 Third, only a minority of eligible patients with acute

variceal bleeding actually receive pre‐emptive TIPS in real‐life set-
tings.8,9 As a consequence, a significant proportion of patients do not

have access to pre‐emptive TIPS and, if standard‐of‐care treatment
fails to control bleeding, TIPS may be considered as a salvage ther-

apeutic option.10

In the last 2 decades, many studies reported the outcomes of

salvage TIPS for patients with cirrhosis and refractory variceal

bleeding. Meta‐analysis is a quantitative technique that allows to
pool data from multiple trials in order to decrease random errors. It

also allows to evaluate the magnitude of impact of a given factor.11,12

In this study, we perform a meta‐analysis of studies evaluating TIPS
as a salvage therapy in patients with cirrhosis and refractory variceal

bleeding. Our aim is to assess the efficacy and safety of this treat-

ment in this context.

MATERIALS AND METHODS

This systematic review is reported in accordance with the Preferred

Reporting Items for Systematic Reviews and Meta‐Analyses
statement.13

Literature search

Medline (PubMed), Cochrane library and manual searches were

combined and last performed on 11 February 2022. Key search

terms were “transjugular intrahepatic portosystemic shunt”, “TIPS”,

“refractory variceal bleeding”, “variceal bleeding”, “emergency TIPS”,

“salvage TIPS” and “hemorrhage”. Terms were combined within each

database. General reviews and references from published trials were

also used. The exact search term combinations can be found in Ap-

pendix S1. Duplicate publications were excluded. Only articles pub-

lished in English were considered. Two observers (L.W. and A.L.) also

screened all abstracts presented between 2018 and 2021 at the Liver

Meeting of the American Association for the Study of Liver Diseases

and the International Liver Congress of the European Association for

the Study of the Liver.

Criteria for inclusion and exclusion of studies

Randomized controlled trials and single arm observational studies

were included. In order to reduce risks of bias, strict inclusion and

exclusion criteria were defined prior to the literature search. To be

considered, a study had to: a) include patients with cirrhosis; b) include

patients with refractory variceal bleeding from esophageal or gastric

varices. Refractory variceal bleeding was defined as failure to achieve

hemostasis despite adequate pharmacological and endoscopic

Key summary

� Despite recent advances in the management of variceal

bleeding, number of patients still present with refractory

variceal bleeding. The efficacy of salvage Transjugular

intrahepatic portosystemic shunt (TIPS) in these patients

has currently not been assessed in a meta‐analysis.
� A meta‐analysis of 23 studies shows that mortality after
TIPS placement as a salvage therapy for refractory var-

iceal bleeding is associated with a high mortality of 33%

at 6 weeks and 46% at 1 year.

� Only 9% of these deaths were due to rebleeding.

� Advances such as the use of PTFE‐covered TIPS and
recommendations to place TIPS pre‐emptively in

selected patients did not improve these outcomes.
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therapy.5 A study that included patients with and without refractory

variceal bleeding was included in the present meta‐analysis if more
than 50% of patients received TIPS for refractory bleeding and if this

information was clearly stated; c) use salvage TIPS to control variceal

bleeding in at least 50% of the cases. When several publications

existed covering the same study population, only the most recent was

included. Studies were excluded when the manuscript or a summary

was not available (NA) and when useful data could not be retrieved.

Endpoints and criteria for combinability

Endpoints were defined prior to the beginning of the meta‐analysis.
Primary endpointsweredeathoccurring1month or 6weeks after TIPS

insertion, death occurring 1 year after TIPS insertion and death from

rebleeding. Secondary endpoints were occurrence of rebleeding at

6 weeks, the successful placement of TIPS, occurrence of hepatic en-

cephalopathy after TIPS insertion and access to liver transplantation.

Data extraction

Data extraction was performed independently by two investigators (L.

W. and A.L.) using standardized data collection forms. Discrepancies in

data interpretation were resolved by discussion, re‐review of the

studies and consultation with one other author (P.D.) when necessary.

Quality score

The methodological quality of the studies was assessed using the

National Institute of Clinical Excellence checklist.14

Statistical analysis

We used a random effects model to obtain a summary estimate of

primary outcomes (using the inverse variance method) among pa-

tients treated with TIPS.15 The random model was chosen because it

takes into account the possibility of heterogeneity between studies.16

Data on all patients were extracted to allow intention‐to‐treat ana-
lyses. The overall treatment effect was expressed as event rate, a

measure of how often a particular statistical event occurs within a

group of patients, with 95% confidence intervals (95% CI), or as mean

difference with 95% CI.

As a first step, an overall meta‐analysis was performed. This
analysis included studies that followed different guidelines over

time for the management of variceal bleeding. More specifically,

these differences concern the use of Polytetrafluoroethylene‐
covered TIPS and the availability of pre‐emptive TIPS as a first‐
line treatment for acute variceal bleeding.1 Therefore, subgroup

analyses were run to account for the fact that the use of PTFE‐
covered TIPS could influence outcomes such as survival,17 or

that the use of pre‐emptive TIPS might lead to differences within
the populations exposed to the risk of refractory variceal

bleeding.18 Two additional subgroup analyses were also performed.

The first was done in studies that exclusively used covered stents

and the second was done among studies published before and

after 2010.

The methodological section of each study was reviewed to

determine whether any discrepancies could be identified. When a

discrepant study was identified, sensitivity analyses excluding this

study were performed. Heterogeneity was assessed using

Cochran's Q test19 and the I2 statistic. More specifically, the I2

statistic was used to estimate inconsistency in meta‐analyses,
representing the percentage of the between‐study variability due

F I G U R E 1 Flow chart of the selection of studies for inclusion in the meta‐analysis
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to heterogeneity rather than chance.20 A significant Cochran's Q‐
statistic (below 0.10) was chosen as a threshold for significant

heterogeneity across studies. The following cut‐offs were used to
quantify heterogeneity with the I2 statistic: 0%–25%, low; 25%–

50%, moderate; >50%, high heterogeneity.20 To assess the extent
of publication bias, the Egger test and the Begg and Mazumdar

test were used. A p‐value <0.05 was considered statistically sig-
nificant. All statistical analyses were performed using Compre-

hensive Meta‐analysis (Biostat, Englewood, NJ).

RESULTS

Study population

Figure 1 summarizes the flow chart of the selection of studies to be

included in this meta‐analysis. We screened 1835 references; 121
were selected for full‐text retrieval. Of these, 23 were included in
the analysis.21–43 Of note, the Lemoine study44 was not included

because only 4 patients out of 24 were treated with a TIPS

emergently, the Orloff study45 was not included because the study

did not meet our inclusion criteria of variceal bleeding refractory to

standard‐of‐care treatment since all patients with variceal bleeding
were randomized to TIPS versus surgical shunt before assessing

their response to endoscopic treatment, and the Choudhury

and Singh studies46,47 were not included because no relevant in-

formation regarding our chosen outcomes could be retrieved. All

studies were published as full‐text articles. Twenty‐one studies

were case series, two studies did not specify the study design

(Table 1).

A total of 1430 patients with refractory variceal bleeding were

included in the meta‐analysis. Follow‐up of each study ranged be-
tween 4 and 31 months. Fifty‐six percent of the patients had alco-
holic cirrhosis. Percentage of patients with Child‐Pugh stage C

ranged between 29% and 100% (Table 1).

Study quality

All studies were observational. Table S1 summarizes the quality of

the studies included in the analysis.

Assessment of differences in baseline study
characteristics that may influence outcomes

The methodological analysis of each study identified discrep-

ancies in 1 study37 in which salvage TIPS was performed only in

patients with a Child‐Pugh score ≥14 (Table 1). As Child‐Pugh
score might influence the rate of adverse events related to the

procedure, sensitivity analyses excluding the Rudler study37 were

performed.

Outcomes

Primary endpoints–Death 1 month to 6 weeks after
Transjugular intrahepatic portosystemic shunt
insertion

Data on short‐term mortality were available for 1398 patients. The

pooled estimate rate for death 1 month or 6 weeks after TIPS

insertion was 0.33 (95% CI = 0.29–0.37, Figure 2a and Table 2).

There was high heterogeneity between studies (p < 0.01, I2 = 52%).

No publication bias was detected by the Egger test (p = 0.8) or by the
Begg and Mazumdar test (p = 0.9).

In sensitivity analysis excluding the Rudler study,37 the pooled

estimate rate for death 1 month or 6 weeks after TIPS insertion was

0.32 (95% CI = 0.29–0.36). There was moderate heterogeneity be-

tween studies (p = 0.01, I2 = 49%).

Rates for death 1 month or 6 weeks after TIPS insertion were

not quantitatively different in subgroup analyses based on the type of

TIPS or the recommendation to use pre‐emptive TIPS in eligible
patients (Table 3).

Primary endpoints–Death 1 year after Transjugular
intrahepatic portosystemic shunt insertion

Data on 1‐year mortality were available for 1207 patients. The

pooled estimate rate for death 1 year after TIPS insertion was 0.46

(95% CI = 0.40–0.52, Figure 2b and Table 2). There was high het-

erogeneity between studies (p < 0.01, I2 = 71%). No publication bias

was detected by the Egger test (p = 0.8) or by the Begg and

Mazumdar test (p = 0.9).

In sensitivity analysis excluding the Rudler study,37 the pooled

estimate rate for death 1 year after TIPS insertion was 0.45 (95%

CI = 0.39–0.51). There was high heterogeneity between studies

(p < 0.01, I2 = 71%).

Rates for death 1 year after TIPS insertion were not quantita-

tively different in subgroup analyses based on the type of TIPS or the

recommendation to use pre‐emptive TIPS in eligible patients

(Table 3).

Primary endpoints–Death from rebleeding in follow‐up

Data on mortality from rebleeding were available for 890 patients.

The pooled estimate rate for death from rebleeding in the follow‐up
after TIPS insertion was 0.09 (95% CI = 0.06–0.11, Figure 3a and

Table 2). There was moderated heterogeneity between studies

(p = 0.14, I2 = 28%). No publication bias was detected by the Begg

and Mazumdar test (p = 0.3) but a publication bias was detected by

the Egger test (p = 0.03).

In sensitivity analysis excluding the Rudler study,37 the pooled

estimate rate for death from rebleeding in the follow‐up after TIPS
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insertion was 0.08 (95% CI = 0.06–0.12). There was moderate het-

erogeneity between studies (p = 0.1, I2 = 33%).

Rates of death from rebleeding in follow‐up were not quantita-
tively different in subgroup analyses based on the type of TIPS or the

recommendation to use pre‐emptive TIPS in eligible patients (Table 3).

Secondary endpoints–Occurrence of rebleeding at
6 weeks

Data on occurrence of rebleeding at 6 weeks were available for 1149

patients. The pooled estimate rate for rebleeding at 6 weeks was

(a)

(b)

F I G U R E 2 Death after transjugular intrahepatic portosystemic shunt (TIPS) insertion: Pooled estimate rate for death 1 month–
6 weeks (a) or 1 year (b) after TIPS insertion in patients with cirrhosis and refractory variceal bleeding. Studies before (group A) or

after (group B) the use of PTFE‐covered TIPS and the pre‐emptive TIPS recommendation. TIPS, transjugular intrahepatic portosystemic
shunt
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T A B L E 2 Endpoints among the 23 included studies

Authors N

Technical

Success
(n
patients)

Follow‐up
(mean,

months)

Deaths at

1 month–
6 weeks

(n patients)

Deaths
at 1 year

(n patients)

Deaths due

to
rebleeding

(n patients)

Rebleeding
at 6 weeks

(n patients)

Occurrence of

hepatic
encephalopathy

(n patients)

Access to liver
transplantation

(n patients)

McCormick

199421
20 20 8a 11 (30 days)–

12 (6w)

14 NA 7 NA 1

Rubin 199522 49 48 8.4 19 34f 7 8 3 4

Jalan 199523 19 17 “Up to 20” 8 9 0 3 2 1

Sanyal 199624 30 29 31a 12 16 0 6g 8 3

Tyburski

199725
33 NA “Up to 18” 9 14 5 6 NA NA

Patch 199826 54 54 5.7a 24 NA 2 11 NA 8

Banares 199827 56 55 NA 15 NA 3 8h NA NA

Gerbes 199828 11 11 18.3 3 3 1 3 2 NA

Chau 199829 112 112 7a 40 43i 5 15j 7 NA

Williams

199830
67 65 12a 14 21 3 14g 28 1

Barange 199931 32 32 17a NA 16 6 NA 5 1

Bizollon 200132 28 26 24 7 7 1 2g 4 8

Azoulay 200133 58 58 16a 17 29 4 2 2 6

Abujudeh

200534
16 14 NA 5 NA NA NA NA NA

Tzeng 200935 107 NA “Up to 12” 30 53 NA NA NA NA

Gazzera 201236 82 77 NA 21 NA NA NA NA NA

Rudler 201337 5 5 NA 5 5 0 NA NA 0

Casadaban

201538
101 NA NA 31 57 NA 16h 33 NA

Zhu 201939 58 57 17.3a 6 10 5 6 19 3

Maimone

201940
144 137 3.9a 52 61 NA 23 22 NA

Bouzbib 202141 106 106 NA 42 43b 11b 14c 61d 10

Walter 202142 164 164 NA 64 90 16 26 74e 4

Kumar 202143 78 78 NA 23 30 1 7 NA NA

Abbreviations: NA, not available; TIPS, transjugular intrahepatic portosystemic shunt.
aExpressed as median.
bAvailable in 91 patients.
cAvailable in 84 patients.
dAvailable in 104 patients.
eAvailable in 161 patients.
fAt 8.4 months.
gAt 2 weeks.
hAt 1 month.
iAt 6 months.
jAt 7 days.
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0.16 (95% CI = 0.13–0.18, Figure 3b and Table 2). There was low

heterogeneity between studies (p = 0.2, I2 = 21%). No publication

bias was detected by the Egger test (p = 0.3) or by the Begg and

Mazumdar test (p = 0.4).

Rates for occurrence of rebleeding 6 weeks after TIPS insertion

were not quantitatively different in subgroup analyses based on the

type of TIPS or the recommendation to use pre‐emptive TIPS in
eligible patients (Table 3).

Secondary endpoints–Occurrence of hepatic
encephalopathy after Transjugular intrahepatic
portosystemic shunt

Data on occurrence of hepatic encephalopathy were available for

958 patients. The pooled estimate rate for hepatic encephalopathy

after TIPS insertion was 0.25 (95% CI = 0.17–0.36, Figure 4 and

Table 2). There was high heterogeneity between studies (p < 0.01,

I2 = 89%). No publication bias was detected by the Begg and

Mazumdar test (p = 0.1) but a publication bias was detected by the

Egger test (p = 0.005).

Rates for occurrence of hepatic encephalopathy after TIPS were

quantitatively lower in studies that did not use covered TIPS or that

included patients without considering pre‐emptive TIPS in the man-
agement of acute variceal bleeding (Table 3).

Secondary endpoints–Successful placement of
Transjugular intrahepatic portosystemic shunt

Data on TIPS feasibility were available for 1183 patients. The pooled

estimate rate for successful placement of TIPS was 0.96 (95%

CI = 0.94–0.98, Figure S1 and Table 2). There was low heterogeneity
between studies (p = 0.2, I2 = 18%). No publication bias was detected
by the Begg and Mazumdar test (p = 0.2) but a publication bias was

detected by the Egger test (p = 0.001).

Rates of successful placement of TIPS were not quantitatively

different in subgroup analyses based on the type of TIPS or the

recommendation to use pre‐emptive TIPS in eligible patients (Table 3).

Secondary endpoints–Access to liver transplantation

Data on access to liver transplantation were available for 670 pa-

tients. The pooled estimate rate for access to liver transplantation

after TIPS insertion was 0.08 (95% CI = 0.05–0.13, Figure S2 and

Table 2). There was high heterogeneity between studies (p < 0.01,

I2 = 69%). No publication bias was detected by the Egger test

(p = 0.1) or by the Begg and Mazumdar test (p = 0.2).

In sensitivity analysis excluding the Rudler study,37 the pooled

estimate rate for access to liver transplantation after TIPS insertion

was 0.08 (95% CI = 0.05–0.13). There was high heterogeneity be-

tween studies (p < 0.01, I2 = 63%).

Rates of access to liver transplantation after TIPS insertion were

not quantitatively different in subgroup analyses based on the type of

TIPS or the recommendation to use pre‐emptive TIPS in eligible
patients (Table 3).

Results of additional subgroup analyses among studies that

exclusively used covered stents and among those published before

and after 2010 are reported in Supplementary information (Supp 1

and 2).

DISCUSSION

In patients with cirrhosis and variceal bleeding, TIPS may be used in

three different circumstances: immediately in case of acute variceal

bleeding as a pre‐emptive treatment in patients at high risk of

rebleeding; as a secondary prophylaxis in patients who stopped

bleeding after a first episode of acute variceal bleeding and then

rebled; or as a salvage therapy in patients with refractory variceal

bleeding. The first 2 situations have already been largely studied

T A B L E 3 Subgroup analyses according to the use of covered Transjugular intrahepatic portosystemic shunt (TIPS) and to the
recommendation of using pre‐emptive TIPS in the management of acute variceal bleeding

Endpoints

Non‐covered TIPS and before pre‐emptive
TIPS recommendation

PTFE‐covered TIPS and after pre‐emptive
TIPS recommendation

Pooled estimate rate 95% CI Pooled estimate rate 95% CI

Death (1 month ‐ 6 weeks after TIPS) 0.33 0.28–0.38 0.32 0.26–0.39

Death (1 year after TIPS) 0.47 0.39–0.55 0.43 0.34–0.53

Death from rebleeding 0.08 0.05–0.12 0.09 0.06–0.14

Rebleeding (6 weeks after TIPS) 0.17 0.13–0.21 0.15 0.12–0.18

Hepatic encephalopathy after TIPS 0.14 0.07–0.26 0.36 0.23–0.52

Successful placement of TIPS 0.96 0.93–0.97 0.99 0.95–1.00

Access to liver transplantation 0.10 0.06–0.17 0.05 0.02–0.12

Abbreviation: CI, confidence interval.
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and evaluated in several meta‐analyses.7,48,49 Regarding refractory
variceal bleeding, a number of reports have provided results for

patients treated with salvage TIPS. These individual publications

often address only a limited number of patients. Hence, a meta‐
analysis was needed to synthesize the data available on the effi-

cacy of TIPS as a salvage therapy in this setting to assess the impact

of recent management changes given the dire outcome for those

patients.

The main result of the present meta‐analysis is that 33% of pa-

tients treated with salvage TIPS died 1 month to 6 weeks after TIPS

insertion. This percentage increases to 46% at 1 year. Of note, only

15% of patients rebled in the follow‐up after TIPS placement and 9%
died from uncontrolled rebleeding. We acknowledge that studies

included in this meta‐analysis were performed over a long period of
time within which the standard‐of‐care for acute variceal bleeding
has changed. More specifically, PTFE‐covered stents have been used
since the end of the 2000s after the publication of a first study

showing that PTFE‐covered TIPS were associated with reduced rates
of stent dysfunction and improved clinical outcomes in patients with

cirrhosis and uncontrolled bleeding, recurrent bleeding or refractory

ascites.17 Another important change in the management of patients

with cirrhosis and acute variceal bleeding is the recommendation to

(a)

(b)

F I G U R E 3 Rebleeding after transjugular intrahepatic portosystemic shunt (TIPS) insertion: Pooled estimate rate for death from rebleeding
(a) or occurrence of rebleeding at 6 weeks (b) in patients with cirrhosis and refractory variceal bleeding. Studies before (group A) or after
(group B) the use of PTFE‐covered TIPS and the pre‐emptive TIPS recommendation. TIPS, transjugular intrahepatic portosystemic shunt
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use pre‐emptive TIPS as a first‐line treatment in patients at high risk
of rebleeding. This followed the publication of a randomized

controlled trial showing a survival benefit for patients treated with

pre‐emptive TIPS compared to controls receiving standard‐of‐care.18

Hence, compared to recent studies, older studies may have included

patients with refractory variceal bleeding who would have been

eligible for pre‐emptive TIPS, which may result in different study
populations exposed to the risk of refractory variceal bleeding. To

overcome these limitations, we decided prior to the beginning of the

meta‐analysis to perform 2 subgroup analyses according to these two
important changes in patient management.

Of note, pooled estimate rates for early death (i.e., death

occurring within 1 month or 6 weeks), the most important endpoint

in this study population, were not different between older studies

(0.33, 95% CI: 0.28–0.38) and more recent ones (0.32, 95% CI: 0.26–

0.39). One possible explanation for this unexpected finding could be

that only a minority of eligible patients with acute variceal bleeding

actually receive pre‐emptive TIPS in real‐life settings.8,9 Thus, the
recommendation to use pre‐emptive TIPS in patients at high risk of
rebleeding is unlikely to have significantly changed the selection of

patients exposed to the risk of refractory variceal bleeding.

Furthermore, a recent prospective randomized trial showed that the

main benefit of PTFE‐covered stents is the reduced rate of long‐term
stent dysfunction, that is, 2 years after TIPS insertion.51 This delay is

much longer than the one during which patients with refractory

variceal bleeding are at risk of dying, which could at least partially

explain why using PTFE‐covered stents did not translate into lower
death rates. Of note, we also ran a subgroup analysis in studies that

only used covered stents41–43,50 and reached similar results for the

various outcomes we studied (Supp 2). Likewise, since the manage-

ment of patients with variceal bleeding and decompensated cirrhosis

or Acute‐on‐Chronic Liver Failure has significantly improved in

recent years, we performed subgroup analyses comparing studies

published before or after 2010 and the results reflected those

reached in the first subgroup analysis we did (Supp 3). Thus, the

management of patients with acute variceal bleeding has undoubt-

edly improved during the last decade and this may result in fewer

patients suffering from refractory variceal bleeding. Yet, once the

variceal bleeding becomes refractory, the outcomes for patients

requiring the placement of a TIPS as salvage therapy remains

unchanged.

Another important finding of this meta‐analysis is the occurrence
of hepatic encephalopathy in a significant proportion of patients (25%),

a percentage that needs to be balanced with the very high risk of dying

if TIPS is not offered as a salvage therapy. In line with these results, it

should be outlined that 8% of patients had access to liver trans-

plantation after emergency TIPS. As patients with refractory variceal

bleeding often have severe liver dysfunction, reducing the rate of

rebleeding (and consequently short‐term mortality) allows some pa-

tients with severe cirrhosis who were not identified earlier using

conventional criteria to be listed and transplanted within a short time.

Although randomized controlled trials are considered the best

way for assessing a treatment effect, this does not fully apply to

patients with cirrhosis and refractory variceal bleeding treated with

salvage TIPS for a number of reasons. First, blinding the therapeutic

intervention would not be possible. Second, there is no satisfactory

control group to compare to patients treated with salvage TIPS.

Third, it is likely that patients who could be enrolled in a randomized

trial would differ from the average patients seen in daily practice.

Hence, the results of observational studies appear to be more rele-

vant to clinical practice.52 Currently, self‐expanding metal stents are
the only alternative as an emergency treatment for refractory

F I G U R E 4 Occurrence of hepatic encephalopathy: Pooled estimate rate for hepatic encephalopathy after transjugular intrahepatic
portosystemic shunt (TIPS) insertion in patients with cirrhosis and refractory variceal bleeding. Studies before (group A) or after (group B) the
use of PTFE‐covered TIPS and the pre‐emptive TIPS recommendation. TIPS, transjugular intrahepatic portosystemic shunt
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variceal bleeding when patients have a quick prospect of liver

transplantation or as a bridge to TIPS in centers where salvage TIPS

placement is not an option.11 Overall, this meta‐analysis underlines
that further studies in this field could be useful for determining the

role of other treatments susceptible of improving the prognosis of

patients with refractory variceal bleeding, such as a prolonged use of

antibiotics for the prevention of septic complications.

This study has several limitations. A classical drawback of meta‐
analyses is related to the presence of heterogeneity that may prevent

making robust conclusions and recommendations. This reflects the

fact that a substantial proportion of the difference in the effect be-

tween studies may be explained not only by random sampling but

because of true differences between studies. In this meta‐analysis,
moderate to high heterogeneity was found for several analyses,

suggesting that other factors than those taken into account in these

analyses may have influenced the outcomes. On the other hand, low

heterogeneity was observed for several endpoints, suggesting a

robust and reproducible effect. Specific data according to Child‐Pugh
or MELD score would be of interest. However, this information was

NA for most studies. No publication bias was identified using the

Egger test and the Begg and Mazumdar test for most endpoints.

However, these tests do not guarantee the lack of publication bias.

Another limitation of this meta‐analysis is related to the limited
quality of the included studies.

In summary, this meta‐analysis indicates that one third of pa-
tients with cirrhosis and refractory variceal bleeding treated with

salvage TIPS died within the first 6 weeks, a result consistent in

subgroup analyses regrouping old or recent studies. These findings

suggest that the recent improvements made in the management of

patients with acute variceal bleeding do not translate into survival

benefits once patients present refractory variceal bleeding. New

public health strategies promoting the screening for cirrhosis in pa-

tients at risk and a close monitoring of cirrhotic patients with non‐
invasive methods such as transient elastography are required to

reduce the incidence of refractory variceal bleeding through allowing

early identification of patients at risk of bleeding.5 Additional studies

are also required to identify potential risk factors leading to a poor

prognosis after salvage TIPS in patients with refractory variceal

bleeding and to determine the impact of the degree of liver failure on

the patients' prognosis.
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