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Abstract

Background: Transjugular intrahepatic portosystemic shunt (TIPS)
is a procedure typically utilized to treat refractory ascites and variceal
bleeding. However, TIPS can lead to significant complications, most
commonly hepatic encephalopathy (HE). Advanced age has been de-
scribed as a risk factor for HE, as the elderly population tends to have
decreased cognitive reserve and increased sarcopenia. We conducted
a systematic review and meta-analysis of the available literature to
summarize the association between advanced age and risk of adverse
events after undergoing TIPS.

Methods: A comprehensive search strategy to identify reports of spe-
cific outcomes (HE, 30-day and 90-day mortality, and 30-day read-
mission due to HE) in elderly patients after undergoing TIPS was de-
veloped in Embase (Embase.com, Elsevier). We compared outcomes
and performed separate data analyses for patients aged < 70 vs. > 70
years and patients aged < 65 vs. > 65 years.

Results: Six studies with a total of 1,591 patients met our inclusion
criteria and were included in the final meta-analysis. Three studies
divided patients by age < 65 vs. > 65 years, with a total of 816 patients
who were 54% male. The remaining three studies divided patients by
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age < 70 vs. > 70 years, with a total of 775 patients who were 63%
male. Results demonstrated a significantly lower risk of post-TIPS
HE (risk ratio (RR): 0.42, confidence interval (CI): 0.185 - 0.953, P
=0.03, I> = 49%), 30-day mortality (RR: 0.37, CI: 0.188 - 0.74, P =
0.005, I> = 0%), and 90-day mortality (RR: 0.35, CI: 0.24 - 0.49, P =
0.001, 12 = 0%) in patients aged > 70 vs. < 70 years, as well as a trend
towards lower risk of 30-day readmission due to HE. There was no
significant difference in post-TIPS HE, 30-day or 90-day mortality,
or 30-day readmission due to HE between patients aged < 65 vs. >
65 years.

Conclusion: Age > 70 years is associated with significantly higher
rates of HE and 30-day and 90-day mortality rates in patients after
undergoing TIPS, as well as a trend towards higher 30-day readmis-
sion due to HE.

Keywords: Transjugular intrahepatic portosystemic shunt; Variceal
bleeding; Refractory ascites; Mortality; Morbidity; Hepatic encepha-
lopathy; Elderly age

Introduction

Liver cirrhosis (LC) is a complex, dynamic disease that pro-
gresses through various prognostic stages, which are broadly
classified as compensated or decompensated [1]. In 2017, LC
was the 11th leading cause of mortality in the United States,
accounting for 44,478 deaths [2]. Complications including
variceal bleeding (VB) and ascites indicate the presence of
decompensated cirrhosis [3]. VB is associated with a 30-day
mortality of 20% in patients with LC [4].

Hemodynamic stabilization, prophylactic antibiotics, vas-
oactive medications including vasopressin and somatostatin
analogs, and endoscopic therapy are standard treatments for
VB [5]. Endoscopic variceal ligation (EVL) and endoscopic
sclerotherapy (EST) are typically used after resuscitation [6].
EVL is generally preferred over EST, as the average number of
sessions necessary to achieve variceal obliteration in patients
undergoing EVL is 3.6 compared to 5.4 in those undergoing
EST. Overall, EVL has a lower rate of adverse effects than
EST, including esophageal laceration or perforation, transient
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dysphagia, retrosternal pain, and esophageal strictures [7,
8]. Gastric fundal varices are primarily treated with glue or
thrombin injections [9]. Advances in medical and endoscopic
treatment have lowered mortality in patients with VB from ap-
proximately 50% in the 1980s to 20% in the early 2000s [10].
Medical treatment for ascites includes salt restriction, diuret-
ics, and therapeutic paracentesis [11]. Definitive long-term
treatment of refractory ascites and VB usually involves liver
transplantation or TIPS creation [12]. Refractory VB refers to
active bleeding nonresponsive to pharmacological or endo-
scopic therapy [13]. Refractory ascites describes ascites that
fails to resolve with therapeutic paracentesis combined with
sodium restriction and diuretic therapy [14].

TIPS is typically utilized for treatment of refractory VB or
refractory ascites [15], and it reduces the portal pressure gradi-
ent by more than 50% in most patients. Stent diameter deter-
mines the amount decrease in portal pressure [16, 17]. TIPS is
a relatively effective, safer, and less invasive option than liver
transplant in high-risk patient groups [18-20]. However, TIPS
can lead to significant complications, most commonly hepatic
encephalopathy (HE). HE develops in 5-35% of patients fol-
lowing TIPS creation [21, 22]. Advanced age has been de-
scribed as a risk factor for HE, as the elderly population tends
to have decreased cognitive reserve and increased sarcopenia
[23]. Prior single-center studies have also reported that age is
associated with negative outcomes after TIPS, including mor-
bidity, mortality, and overall survival [24-26]. Therefore, we
conducted a systematic review and meta-analysis of the avail-
able literature to summarize the association between advanced
age and risk of adverse events after undergoing TIPS.

Materials and Methods

Systematic review

A comprehensive search strategy to identify reports of three spe-
cific outcomes (HE, 30- and 90-day mortality, and readmission
due to HE) in elderly patients after undergoing TIPS was de-
veloped in Embase (Embase.com, Elsevier) by an experienced
health sciences librarian (WLS) using truncated keywords,
phrases, and subject headings. This strategy was translated to
MEDLINE (PubMed platform, NCBI), Cochrane Central Reg-
ister of Controlled Trials (CochraneLibrary.com, Wiley), and
the Web of Science Core Collection (Web of Science platform,
Clarivate) with all searches performed from January 1960 till
25 January 2022 (Supplementary Material 1, www.gastrores.
org). No publication date or language limits were used. Results
were uploaded to the citation management software EndNote
20 (Clarivate, Philadelphia, PA, USA), and duplicates were
removed by EndNote algorithms and manual inspection. No
human or animal subjects were utilized in this study and meta-
analysis. Institutional Review Board approval was not required.

Inclusion/exclusion criteria

We employed the following criteria for study inclusion: 1) pa-
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tients with a history of liver cirrhosis who underwent TIPS; 2)
studies reporting adverse events in patients aged < 65 vs. > 65
and < 70 vs. > 70; and 3) studies reporting outcomes includ-
ing overall 30-day and 90-day mortality, post-TIPS hepatic en-
cephalopathy, and 30-day all-cause readmission. All available
retrospective and prospective studies that reported the above
outcomes were included. We excluded all other study designs,
including case reports, review articles, case series, and editor
letters.

Screening and data collection

Studies were screened by two independent reviewers (ZA and
AN). Titles and abstracts were used for the initial screening,
then complete texts of pertinent publications were examined.
Next, the data were extracted by two reviewers (ZA and AN).
Discrepancies in study selection and data extraction were set-
tled by mutual conversation. Finally, data on demographics
(age and sex), procedure indications, Model for End-Stage
Liver Disease (MELD) and Child-Pugh scores, and outcomes
were collected and summarized using Microsoft Excel.

Data synthesis and statistical analysis

The random-effects model and DerSimonian-Laird technique
were employed as a priori to pool and compare results due to
the presumption of study heterogeneity. The risk ratios (RRs),
95% confidence intervals (Cls), and P-values for binary prod-
ucts were calculated. The I? statistic from the Cochrane hand-
book for systematic reviews was used to gauge the degree
of study heterogeneity. An 12 of more than 50% was used to
define significant heterogeneity. For each measured outcome,
a P-value of < 0.05 was deemed statistically significant. The
outcomes were calculated using comprehensive meta-analysis
software, Open Meta Analyst (CEBM, University of Oxford,
Oxford, United Kingdom).

Bias assessment

The risk of bias within each study was determined by the Meth-
odological Index for Non-Randomized Studies (MINORS) for
cohort studies [27].

Quality assessment

MINORS was used to assess the quality of the studies (Ta-
ble 1) [28-33]. Non-comparative studies were graded on eight
MINORS criteria, with each item ranging from 0 to 2 (0 if
not reported; 1 if reported but inadequate; 2 if reported and
adequate), and a global score of 16 for non-comparative stud-
ies and 24 for comparative analyses considered ideal. Two
authors (ZA and UF) independently completed the quality as-
sessment, and discrepancies were handled by a third reviewer
(AN).

www.gastrores.org
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Table 1. Quality Assessment of Studies via the MINORS Scale
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MINORS: Methodological Index for Non-Randomized Studies.

Results

Six studies with a total of 1,591 patients met our inclusion
criteria and were included in the final meta-analysis [28-33].
Three studies divided patients by age < 65 vs. > 65 years,
with a total of 816 patients who were 54% male. The remain-
ing three studies divided patients by age < 70 vs. > 70 years,
with a total of 775 patients who were 63% male. The PRIS-
MA flow diagram (Fig. 1) elaborates our systematic literature
search process. Baseline characteristics, including patient de-
mographics and indications for TIPS, are reported in Tables
2 and 3 [28-33]. Publication bias was not assessed due to the
low number of studies.

Age <70 vs.> 70 years
Post-TIPS HE

There was a significantly lower risk of post-TIPS HE in pa-
tients aged < 70 vs. > 70 years (RR: 0.42, CI: 0.185 - 0.953, P
=0.03, I = 49%) (Fig. 2a, Table 4).

The 30-day mortality

There was a significantly lower risk of 30-day mortality in pa-
tients aged <70 vs. > 70 years (RR: 0.37, CI: 0.188 - 0.74, P =
0.005, 17 = 0%) (Fig. 2b).

The 90-day mortality

There was a significantly lower risk of 90-day mortality in pa-
tients aged < 70 vs. > 70 years (RR: 0.35, CI: 0.24 - 0.49, P =
0.001, I> = 0%) (Fig. 2c).

The 30-day readmission due to HE

There was a non-significant trend towards lower risk of 30-day
readmission due to HE in patients aged < 70 vs. > 70 years
(RR: 0.538, CI: 0.269 - 1.078, P = 0.08, I* = 45%) (Fig. 2d).

Age < 65 vs. > 65 years
Post-TIPS HE

There was no significant difference in post-TIPS HE in pa-
tients aged < 65 vs. > 65 years (RR: 0.923, CI: 0.632 - 1.43, P
=0.680, I? = 34%) (Table 5).

The 30-day mortality

There was no significant difference in 30-day mortality in pa-
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Studies identified from databases
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Embase (n=241)
MEDLINE (n=161)
Cochrane (n=34)
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(n=300)
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Screening

— | excluded on further screening

(n=50)
'
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Studies included in systematic
review and final meta-analysis
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Duplicate studies removed
(n=118)

Studies excluded due to not

(n=250)

Studies not retrieved and

(n=20)

Studies excluded due to not

(n=24)

Figure 1. PRISMA flow diagram of the literature review process.

tients aged < 65 vs. > 65 years (RR: 0.87, CI: 0.35-2.1, P =
0.76, I> = 81%).

The 90-day mortality

There was no significant difference in 90 day-mortality in pa-
tients aged < 65 vs. > 65 years (RR: 0.67, CI: 0.413 - 1.1, P =
0.115, 1> = 63%).

The 30-day readmission due to HE

There was no significant difference in 30-day readmission due
to HE in patients aged < 65 vs. > 65 years (RR: 0.907, CI: 0.75
- 1.095, P=0.308, I> = 0%).

Discussion

This is the first systematic review and meta-analysis con-

ducted to summarize the risk of post-TIPS adverse events in
the elderly. We found that patients aged > 70 years had a sig-
nificantly increased risk of developing post-TIPS HE, as well
as 30-day and 90-day mortality, compared to those aged < 70
years. There was a trend towards increased risk of 30-day re-
admission due to HE in patients aged > 70 years compared to
<70 years, although this did not reach statistical significance.
There was no significant difference in risk of post-TIPS ad-
verse events in patients < 65 vs. > 65 years.

Published literature regarding outcomes of TIPS in the el-
derly population is scarce. The pooled results from the analysis
in our study revealed that 30-day and 90-day mortality was sig-
nificantly higher in patients aged > 70 years. Additionally, dif-
ferent investigators have reached different conclusions about
the impact of age on post-TIPS outcomes. Syed et al reported
TIPS was a successful treatment for refractory complications
of portal hypertension in elderly patients [34]. Adlakha and
Russo reported a higher 30-day mortality rate in patients aged
> 70 vs. < 70 years (24% vs. 12%), although the finding did
not achieve statistical significance (P =0.19) [32]. Similarly, in
a retrospective review, Suraweera et al reported trends towards

328 Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™ www.gastrores.org



Gastroenterol Res. 2022;15(6):325-333

‘sijyedayojea)s oljoyoole
-uou :HSVN ‘ebuel ajiuenbiaiul :HO| ‘sniiA O sieday ADH ‘lunys olwaisAsouod onedayeliul Jeinbnfsuel) :Sd|l ‘uoneirap plepuels :ds ‘asessiq JoAl abeys-pu3 Joj |opoly :d13an

329

www.gastrores.org

Ahmed et al

(L0'8 s1edk (G F) 0L = dnoid

(ors  F 6Ll s1eak 69 < ur ((S) 93k uesjy
XRIOYJOIPAH (93108 F)791= =(as) ‘s1eak (6 F) €6 = dnoa3 [oc]1e
HSVN ‘snneday [e1ip ooy Gurpag[q andy  (S) UBdN UBQIN 701 00€ 0r  s1eak g9 > ur(gS) o3e uedly  2andadsonay 12 ysig

(%10 TT=

(%L vI = sPPO (%9) (9761 s1eak (SL - 89) 0L =

S1YO (%I1) 9 9 =HSVN (6s1- -T10D) dnoi3 sreak g9 < ur (YOI)

= HSVN (%6t) (%99) 1L = 800)9CI  LTI= o3e ueIpoJA ‘s1edk (66 -
9T =10Y0d[y  [OYOITY (%1 1) =onD  (4OD 6%) §§ = dnois s1eak g9 [1€]1e 39
(%ET) L =TeNIA Tl = [eTIA sayose K10joeyoy UBIDO]N  UBIPOIN €5 LOT 091 > ul (YOI) 95e UBIPIJN  9A10dSONY  JFOUO0IS

(%1'LD) s€  (%S'1¢) 0F
= Suipag[q = Suipog[q

[B90LIBA [eooLIBA S6'¥ s1eak (86°S F) 90°7L = dnoi3

(9L se= (%98¢) 6v = (%t'19) (%t'LS) (I6v¥)  F)spsl SIe0A G9 < Ul ((IS) o5k UBdN
ADH ((%¥'19)  ADH (%TS) 8L =saose ¢/ = sajose L8FT = =(as) 8180k (16'9 F) §L°LS = dnoid [6T]Te 19
8/ = [OYOI[Y 99 =OY0d[y  AIojoRIoy Aopeeay  (OS) ueaN UBIN 121 121 ST s1eak g9 >ur (gS) oSe uealy  eAnoadsonay  oypew

SIBIA SIBIA SIBIA
SIBIL G9 < SIBIA GO > SIBIA GO <  SIBIAGO > SIBIL G9 < Jaq
59> mwamuzuwe Z  -wnu soydeadowdq usisaq Apmy§
SISOYL.LII) JIIAT] JO AS0[0nH SdLL 10j suonedpuy 31098 (U THIA I ._oa_.E__Z =01,

SIBBA GO < "SA G > paby sjusned Joj sonsusioeiey) Apnis °¢ ajqeL

‘sniedayolea)s oljoyode
-uou :HSVN ‘ebuel ajiuenbiaiul ;O] ‘sniiA O sieday AQH ‘unys olwaisAsouod onedayeliul Jeinbnfsuel) :Sd|l ‘uoneirap plepuels :qs ‘aseasiq Jaal] abeig-pug Joy |opoy :dT13IN

TSI = 17 = SIedA §/ = dnoid sreak (L <
uvorsuoyadAy  eN-QTHN  BN-A TN u1 93e UBQJA (S1BAA GG = dnoid [8z]1e
parodar JoN [euod jo suoneordwo) UBOIA UBOIA S¢ 101 9¢1 s1eok 66 - 0G UI 9. UBJ[N  9A130adsS0NY 1o sny
LYo YO (%6)
(%I1) L= I¥=HSVN  (%¥e)tc= (%L 9Tl = s1eak 68 - 0L o5uel (¢'f
ADH “(%61) (%0€) TF1  P22[q [BQOLIBA  PI[Q [EAILIEA- F) 6L = dnouig sxeak o/ < ur
Tl =HSVN =104odly (%S9 th= (%IL) 8€€ = (CEIR (ds) 98e uesIN ‘s1eak 69 - £,
(%€0) S1 (%8¢)8L1  xeroyoipAy  xeroyoIpAy (¢ F) I = =(as) a3uer (6’8 F) 6'¢S = dnoid [eel e
= [0YyO9[y =ADH /SIS /Sdsy  (dS) uedN UBIIA g9 Ly 6€S  SIBAK (0L > ul (S) oSe U\ 2Anoadsonoy 319 pees
10 (%01) (%¥) T= (%T1) 9=
10710 S=1IVN XeloyjolpAH XBIOYJOIPAH
(%91) 8 (%90 €1 (%9L) 8€= (%06) St = s1e34 (9 F) €L = dnoid sieak [cel
=0yodry =[0YOd[y  PI9]q [BIOLIBA  PIJ]q [BIILIBA EHIr O 8 - 0L Ut (JOI) 938 ueIpo ossy
(%9¢9) 8T (%zs) 9T (%zs) 9T (%z9) 91 =(onp  =@oD 's183K (17 F) §§ = dnoig sieak pue
=dTdVN = ADH = SISV = SISy UBIPI]A UBIPIN 0S 0S 001  6S-0S ut (JOI) 95 URIPo]  2A1OdSONNY  EME[PY
SIBIL  saedk
SIBIA ()L < SIBIA ()L > SIBIA ()L < SIBIA ()L > SIBIA ()L < SABIA (L > 1q
cm:A.o_Emn ~ -wmnu soydeadowndq usisaq Apmy§
SISOULLIID JI9AT] Jo A30[onH SdLL 10} suonedpuy 3103s ' THIA JF— [ej0L,

slesp 0/ < "SA 0/ > peby syuaied Joj sonsusioeieyd Apnig °z ajqel

| Journal compilation © Gastroenterol Res and Elmer Press Inc™

Articles © The authors



TIPS Outcomes in Elderly Population

Gastroenterol Res. 2022;15(6):325-333

a
Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl
Adlakha et al. 2020 0.357 (0.139, 0.917) 5/50 14/50 .
Kus et al. 2021 0.693 (0.133, 3.621) 4/101 2/35 L
Overall (1*2=0 % , P=0.495) 0.420 (0.185, 0.953) 9/151 16/85 —_—
| T ; T T |
013 027 0.42 066 133 261
Relative Risk (log scale)
Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl :
Adlakha et al. 2020 0.500 (0.204, 1.228) &/50 12/50 n
Kus et al. 2021 0.248 (0.084, 0.730) 5/101 7/35 | :
Overall (1220 % , P=0.327) 0.375 (0.188, 0.749) 11/151 19/85 B e ——
l T ; 1 T |
008 047 0.380.42 084 123
Relative Risk (log scale)
C
Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl
Adlakha et al. 2020 0.500 (0.204, 1.228) 6/50 12/50 n
Kus et al. 2021 0.248 (0.084, 0.730) 5/101 7/35 L
Overall (1*2=0 % , P=0.327) 0.375 (0.188, 0.749) 11/151 19/85 e ———
| T ; T T |
008 017 0.380.42 084 123
d Relative Risk (log scale)
Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl
Adlakha et al. 2020 0.353 (0.152, 0.821) 6/50 17/50 ]
Kus et al. 2021 0.725 (0.395, 1.330) 23/101 11/35 .
Overall (1*2=45.61 % , P=0.175) 0.538 (0.269, 1.078) 29/151 28/85

015

T T T |
03 054 076
Relative Risk (log scale)

Figure 2. Forest plot of (a) post-TIPS HE in patients age < 70 vs. > 70, (b) 30-day mortality in patients age < 70 vs. > 70, (c) 90-
day mortality in patients age < 70 vs. > 70, and (d) 30-day readmission rates due to HE in patients age < 70 vs. > 70. HE: hepatic
encephalopathy; TIPS: transjugular intrahepatic portosystemic shunt.

a higher 90-day mortality rate (OR: 3.3, 95% CI: 0.78 - 14.01,
P =0.182) and a higher 90-day hospitalization rate (OR: 1.76,
95% CI: 0.52 - 5.95, P = 0.546) in the elderly aged > 65 years,
although these also did not reach statistical significance [26].
Pan et al found age > 70 years was significantly associated
with poor survival at 90 days and 1 year after TIPS creation
(P < 0.05) in their retrospective analysis [24]. Lee et al also
reported patients aged > 70 years have 1.28 times higher odds

of in-hospital mortality than their younger counterparts, based
on data from the National Inpatient Service, which included
83,884 patients who underwent TIPS creation and were admit-
ted to a United States hospital between 1998 and 2012 [35].
In contrast, other studies have shown that the effect of age is
statistically insignificant when compared to bilirubin and other
assessments of liver function, such as the Child-Pugh score
[36, 37]. A retrospective study by Parvinian et al found that

Table 4. Results Comparing Outcomes of Patients Aged < 70 vs. > 70 Years

Outcome Relative risk 95% confidence interval P-value I?
Post-TIPS HE 0.42 0.185-0.953 0.03 49%
30-day mortality 0.37 0.188 - 0.74 0.005 0%
90-day mortality 0.35 0.24 - 0.49 0.001 0%
30-day readmission due to HE 0.538 0.269 - 1.078 0.08 45%

HE: hepatic encephalopathy; TIPS: transjugular intrahepatic portosystemic shunt.
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Table 5. Results Comparing Outcomes of Patients Aged < 65 vs. > 65 Years

Outcome Relative risk 95% confidence interval P I?
Post-TIPS HE 0.923 0.632-1.43 0.680 34%
30-day mortality 0.87 0.35-2.1 0.76 81%
90-day mortality 0.67 0.413-1.1 0.115 63%
30-day readmission due to HE 0.907 0.75 - 1.095 0.308 0%

HE: hepatic encephalopathy; TIPS: transjugular intrahepatic portosystemic shunt.

age but not MELD score was related to a higher 90-day mor-
tality rate post-TIPS among patients with MELD scores of 18
- 25; however, this study did not account for comorbidities and
only included 23 participants aged > 54 years [38]. TIPS is an
effective alternative to frequent large-volume paracentesis for
refractory ascites; however, hospital readmission after TIPS
poses a significant burden on healthcare systems [39, 40].
Age represents an independent predictor for 30-day readmis-
sion for patients with liver cirrhosis irrespective of the severity
of the disease or MELD score [41]. The elderly population is
at increased risk for HE (a frequent cause of readmission in
decompensated cirrhosis) regardless of TIPS status, and TIPS
creation further enhances this risk [34].

A strength of our meta-analysis includes a systematic
search of all available comparative studies in the current litera-
ture, with well-defined inclusion criteria and careful exclusion
of redundant studies. However, our meta-analysis has several
limitations. First, our study is susceptible to selection bias, as
all the studies included in the final analysis were retrospec-
tive. Second, a few of the studies that met our inclusion criteria
could not be included in the final analysis due to the unavail-
ability of raw data. Third, the severity grading of encephalopa-
thy was not standardized, nor routinely documented across the
studies. Only a few studies reported HE using the West Haven
classification, and HE was more frequently documented as pre-
sent or absent. Fourth, there was inconsistent reporting across
studies regarding variables including rules for transplant allo-
cation in patients aged > 70 years, stent type (covered or bared,
new generation-controlled expansion versus old generation),
and stent graft diameters. Fifth, our study did not control for
existing comorbidities in patients aged > 70 years, which could
potentially confound morbidity and mortality outcomes.

The findings of this meta-analysis are important when
considering the individualized risks and benefits of TIPS, and
may be useful for providers and patients aged > 70 years when
discussing treatment options and informed consent for the pro-
cedure. Age may be a helpful prognosticator for post-TIPS ad-
verse events, whose clinical utility may be maximized if used
in combination with other potential indicators such as biliru-
bin, serum creatinine, and prothrombin time, which have been
used in calculating the MELD score and predicting the risk
of post-TIPS mortality [42, 43]. Our results suggest caution
should be used when considering TIPS in patients > 70 years,
although the applicability of our study results is limited by the
factors described above.

In conclusion, age > 70 years is associated with signifi-
cantly higher rates of HE and 30-day and 90-day mortality
rates, as well as a trend towards higher 30-day readmission
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due to HE, in patients after undergoing TIPS creation. No sig-
nificant differences in adverse event rates were found between
patients aged < 65 and > 65 years. Advanced age may be use-
ful for clinicians to consider when evaluating individualized
patient risk of adverse events after TIPS. However, further
studies investigating age and other risk factors for post-TIPS
adverse outcomes are warranted.

Supplementary Material

Suppl 1. Full search strategies (all searched performed Janu-
ary 25, 2022).
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