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hepatica;

Ascitis refractaria;
Hemorragia variceal

Resultados clinicos a largo plazo y predictores de la supervivencia de pacientes con
cirrosis hepatica tras insercion de protesis recubierta transyugular intrahepatica
porto-sistémica dilatadas a 10 mm

Resumen

Introduccion: Los shunt intrahepatico porto-sistémicos (TIPS) son utilizados con éxito en el
tratamiento de las complicaciones de la hipertension portal (HTP). Existe cierta controversia
referente al diametro dilatado. Los objetivos fueron analizar los resultados y las complicaciones
derivadas de los TIPS en cirroticos, y determinar los factores predictores de la supervivencia.
Métodos: Se trata de un estudio retrospectivo unicéntrico que incluy6d pacientes cirrdticos
que recibieron un TIPS por HTP desde 2009 a octubre-2018. Se recogieron variables clinicas,
demograficas y radiologicas. Se determiné la supervivencia mediante el método Kaplan-Meier
y se identificaron los predictores de supervivencia con el modelo de regresion de Cox.
Resultados: Se incluyeron 98 pacientes (78,6% varones). La media de edad fue de 58,5 anos (DE
+9,9) y mediana de MELD 13,3 (RIC 9,5-16). Las indicaciones fueron ascitis refractaria (AR),
hemorragia varicosa (HV) e hidrotorax hepatico (HH). La mediana de supervivencia fue de 72
meses (AR 46,4; HV 68,5 y HH 64,7 meses) y la supervivencia libre de trasplante fue de 26
meses. El éxito técnico y clinico fue del 92,9 y 70,5%, respectivamente. La edad (HR 1,05), el
éxito clinico (HR 0,33), el sodio (HR 0,92), la disfuncion renal (HR 2,46) y la albimina (HR 0,35)
fueron factores predictivos de supervivencia. El 28,6% desarrollo encefalopatia hepatica y un
16,3% presento disfuncion del TIPS.

Conclusiones: Los TIPS con protesis recubiertas dilatadas a 10 mm son un tratamiento efectivo
y seguro de las complicaciones derivadas de HTP en pacientes cirroticos. La edad, la disfuncion
renal, el sodio, la albumina y el éxito clinico son factores independientes predictivos de la
supervivencia a largo plazo.

© 2020 Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Liver cirrhosis may lead to the development of complications
of portal hypertension (PH)" including variceal bleeding (VB)
from esophageal or gastric varices and refractory ascites
(RA). They represent the main causes of hospital admission
in cirrhotic patients.

Transjugular intrahepatic portosystemic shunt (TIPS) has
been used for more than 30 years as alternative option to
medical and surgical therapy for these PH complications.?
Most clinicians agree that TIPS is an effective option to
control refractory VB*>* and more recently, studies have
evaluated the use of early TIPS in high risk patients.>-® Due
to the circulatory mechanism of the PH, TIPS is an interesting
option in the management of the RA%'° and Type 2 hepator-
renal syndrome. On the other hand, TIPS insertion has been
used to decompress the portal circulation in patients with
vascular disease.

Currently, the indications of TIPS are well established and
therefore, the American Association for the Study of Liver
Diseases and European Association for the Study of the Liver
guidelines, give definitive recommendations about in whom
and when TIPS should be inserted.?""

Since 2004, Polytetrafluoroethylene (PTFE)-covered
stent has become the preferred option for TIPS,'®"" due
to a lower rate of stent dysfunction than bare stent.?0%!
The elective diameter of the endoprosthesis remains
controversial.?>23

In a retrospective single centre study, we evaluated the
technical success, efficacy, dysfunction rate and safety of

10-mm covered TIPS in the treatment of portal hypertension
related complications in cirrhotic patients. The secondary
objectives were to perform subgroup analyses of the survival
according to TIPS indications, to determine the predictors
of survival and the transplant-free survival (TFS) rate.

Patients and methods

Patients and study design

This retrospective single-center study was conducted at a
tertiary-care center. The study was performed according to
the Strengthening the Reporting of Observational studies in
Epidemiology (STROBE) statement.?

All adult patients (age > 18 years) who underwent a TIPS
procedure between 2009 and October-2018 were analyzed.
Eligible patients had an established diagnosis of liver cirrho-
sis and received TIPS as treatment for refractory PH-related
complications: RA, refractory hepatic hydrothorax and sec-
ondary prophylaxis of VB (after failed combination therapy,
pharmacological and endoscopic therapy).

Clinical, laboratory findings and technical data of the
TIPS procedure and any re-interventions were collected
from the medical histories of the patients. The study proto-
col was approved by the local Ethic Committee.

Primary end point was to determine the indications,
clinical outcomes, rate of complications and clinical and
technical success. To identify predictors of survival after

621



J. Tejedor-Tejada, E. Fuentes-Valenzuela, F. Garcia-Pajares et al.

TIPS implantation and the TFS rate were considered as sec-
ondary end-points.

Definitions

According to Heinzow et al.,? the following definitions were
used:

Refractory ascites (RA): Ascites which cannot be
reduced by low-sodium diet and maximal doses of diuret-
ics (400 mg spironolactone and 160 mg furosemide per day)
or treatment-induced complications.

Recurrent VB: VB which did not respond to pharmaco-
logical and endoscopy therapy or rebleeding occurred five
days after the first VB.

Rescue TIPS: Stent implantation directly associated with
the refractory bleeding event (within 3 days) according Buc-
sics et al.*

Elective TIPS implantation: Stent Implantation occurred
after 3 days of bleeding.

Stent Dysfunction was defined as a reduction of diameter
of stent >50% or reoccurrence of complications of portal
hypertension.

Clinical success: Symptom control (Ascites which
responds to low doses of pharmacological treatment without
paracentesis and lack of VB).

Transjugular intrahepatic portosystemic stent
procedure

TIPS procedures were conducted by vascular and interven-
tional radiologists and were submitted by the Hepatology
unit. The TIPS procedure was performed under sedation
controlled by anesthetists. Through a transjugular venous
approach, the hepatic vein was punctured and shunt was
performed with e-PTFE-covered stents insertion (Viatorr
Controlled Expansion Endoprosthesis, Gore) and was dilated
to 10mm (Internal diameter was 8-10mm, graft lined
length was 4-8cm and graft unlined length was 2cm). In
Fig. 1, fluoroscopic image shows TIPS place procedure. Post-
intervention Doppler ultrasonography was carried out the
day after TIPS implantation to assess stent patency and rule
out any complications.

Platelets or plasma were administered when platelet
counts were below 50 x 10°/L and INR>1.5 (Prothrombin
time test < 50%) respectively.

All patients were followed up with Doppler ultrasonogra-
phy at the beginning and every 6 months after the procedure
until the OLT, death or the last clinical assistance or recur-
rence of symptoms of PH was presented (New episodes of
VB, moderate ascites or hepatic hydrothorax). If the Doppler
ultrasound identified TIPS dysfunction, angioplasty was per-
formed or another stent was inserted.

Figure 1

Transjugular intrahepatic portosystemic shunt (TIPS) procedure. (A) Portal venogram after successful puncture from the

hepatic vein. (B) Portal venogram after catheter has been advanced into the main portal vein shows normal portal vein bifurcation
and intrahepatic branches. (C) Fluoroscopic image demonstrates full deployment of the stent graft. (D) Fluoroscopic image shows

flow into the liver and through the stent graft.
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Primary prophylaxis to prevent the development of
hepatic encephalopathy (HE) was done by nonabsorbable
disaccharides such as lactulose.

Parameters

The medical records were reviewed by trained physicians.
Demographic characteristics included age, date and sex.
Comorbidities were recorded as ordinal (American Society
of Anesthesiologists physical status classification [ASA]), eti-
ology of liver disease (Alcohol, chronic viral hepatitis B/C,
non-alcoholic fibrosis liver disease [NAFLD], or others), hos-
pitalization and medication (Type and doses of diuretics)
were collected. TIPS indication included VB, RA and refrac-
tory hepatic hydrothorax.

Clinical variables (Grade of ascites and HE according
to West Haven criteria), laboratory findings (Creatinine,
platelet count, international normalized ratio [INR] and
levels of transaminases [AST and ALT], albumin, serum
sodium and bilirubin) before TIPS implantation were
recorded. Model of End Stage Liver Disease (MELD) and
Child-Pugh score evaluated the severity of liver disease. Any
complications as cardiac heart failure or HE post-TIPS and
new episodes of VB during the follow-up time were docu-
mented.

Statistical analysis

Descriptive statistics were used to report characteristics
of patients. Normally distributed values were shown as
mean =+ standard deviation (SD), otherwise as median and
interquartile range (IQR). Quantitative variables were com-
pared using Student’s t-test and qualitative variables were
compared using the X? test. All possible independent pre-
dictive factors of survival were analyzed using univariate
and multivariate analysis with a Cox proportional hazards
regression model.

Overall survival after TIPS implantation, transplant-free
survival (TFS) rate and development of complications were
analyzed using Kaplan-Meier method. Statistical analy-
ses were performed using IBM SPSS Statistic for Windows,

(Version 24.0. IBM Corp, NY, USA). P-values <0.05 was con-
sidered statistical significance.

Results
Patient characteristics

During the study period, a total of 116 adult patients were
initially scheduled for TIPS implantation. Finally, 98 patients
were enrolled from 2009 until October-2018 with a mean age
of 58.5 + 9.9 years (range 32-82 years), 78.6% men. Eighteen
patients were excluded of the analysis (Fig. 2).

Since 2009, PTFE-covered stents were implanted and
dilated using 10mm diameter balloons. The most fre-
quent etiology of cirrhosis was alcoholic liver disease (ALD)
(66.3%), followed by chronic viral hepatitis (VHC and VHB)
in 13.3% and NAFLD in 14.3%. Overall, 23.4% of the patients
were Child A, 65.3% and 11.2% were Child B and C, respec-
tively. The median MELD score was 13.3 (IQR 9.5-16).
The most common indications for TIPS implantation were
RA (46.9%), VB (45.9%) and refractory hepatic hydrothorax
(7.1%). The baseline characteristics of the study popula-
tion (total and subgroups according to TIPS indication) are
summarized in Table 1.

Elective TIPS implantation was performed in 85 patients
(86.7%) and 13 patients (13.3%) underwent rescue TIPS
implantation due to refractory VB. Portal vein thrombosis
was presented in 10 (10.2%) patients before TIPS implanta-
tion.

Platelets or fresh frozen plasma were transfused previous
or during the TIPS procedure in 35 (34.3%; platelets 17.7%
and red cell concentrates or fresh frozen plasma 32.3%)
patients. Median hospitalization time after TIPS implanta-
tion was 2 days (IQR 1-7 days).

Outcome, mortality and transplant-free survival

The median follow-up was 510 days (IQR 90-1575 days).
During this period, 34 patients (34.7%) died, 4 patients
(3.8%) were lost and 18 patients (18.4%) underwent OLT.
The technical success was achieved in 92.9%; 88 patients

N= 116 All patients admitted.
Evaluated for TIPS

N: 18 Excluded

2 Alternative treatment

* 1Endoscopy

* 1Livertransplantation

1Secondary Alteration in Coagulation to Acenocoumarol
9 Non cirrhotic patients.

* 2 Patients with a life expectancy less than 3 months

* 7Vascular diseases

6 Others: Technical problems pre-implantation

N= 98 Patients receiving TIPS implantation.
Included in study

First attempt 88 patients
Second attempt 2 pats.
Third attempt 1 pats

Figure 2

Variceal Bleeding Refractory Ascites Refractory Hepatic Hydrothorax
45 patients 46 patients 7 patients
45.9% 46.9% 7.2%
l [ ]
Rescue TIPS / \‘
12 patients Technical Success Failure
27% 91 patients (92.9 %) 7 Patients (7.1%)

Flowchart of patient inclusion.
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Table 1 Baseline patient characteristics.
Baseline characteristics Total Variceal bleeding Refractory ascites Hepatic hydrothorax
Patients (N) 98 45 46 7
Age
Mean £ SD 58.5+9.9 58.7+9.5 58.9+11.0 57.4
Range 32-82 47-80 43-80 50-64
Sex (male/female) 77/21 39/6 32/14 6/1
Admission time period
2009-2013 36 (36.7%) 14 (31.1%) 17 (36.9%) 5 (71.4%)
2014-2018 62 (63.3%) 31 (68.9%) 29 (63.1) 2 (28.6%)
Rescue TIPS 13 (19.4%) 9 (20%) 4 (8.7%) 0
Child-Pugh score
A 23 (23.4%) 17 (37.8%) 3 (6.5%) 3 (42.9%)
B 64 (65.3%) 24 (53.3%) 37 (80.5%) 3 (42.9%)
C 11 (11.2%) 4 (8.9%) 6 (13%) 1 (14.2%)

MELD? score

Etiology of cirrhosis
Alcohol
Chronic viral hepatitis B/C
NAFLDP
Others

Ascites
No
Grade |
Grade Il
Grade Il

Hepatic encephalopathy
No
Grade -1l

ASAT (U/L)¢

ALAT (U/L)*

Serum albumin (g/1)
INR (mg/dL)?

Platelets x 103/ uL
Serum bilirubin (mg/dL)
Creatinine (mg/dL)

ASA score
ASA Il
ASA Il
ASA IV

13 (IQR 10-16)

65 (66.3%)
13 (13.3%)
14 (14.3%)
6 (6.1%)

26 (26.5%)
6 (6.1%)

20 (20.4%)
46 (46.1%)

77 (78.6%)
21 (21.4%)

51.8+41.2
39.8+36.7
3.3+0.6
1.3+£0.2
112.9+90.4
1.9+1.9
1.1+£0.5

7 (6.7%)
73 (69.5%)
25 (23.8%)

12.5 (IQR 10-15)

13.2 (IQR 9-17)

15 (IQR 11-20)

31 (68.9%) 29 (63%) 5 (71.4%)
4 (8.9%) 7 (15.2%) 2 (28.6%)

6 (1.3%) 8 (17.4%) =

4 (8.9%) 2 (4.3%) -

25 (55.6%) - 1(14.2%)

4 (8.9%) - 2 (28.6%)
12 (26.7%) 6 (13%) 2 (28.6%)
4 (8.9%) 40 (87%) 2 (28.6%)
39 (86.7%) 32 (69.6%) 6 (85.8%)
6 (13.3%) 14 (30.4%) 1 (14.2%)
55.3 +46.3 49.2+39.8 52.4+35.8
43.4+37.2 37.2+20 31.4+23.3
3.1+0.6 3.2+0.4 3.840.9
1.3£0.2 1.240.2 1.4+0.4
92+49.2 109.1+7.7 160+ 163
1.8+£1.2 1.5+£1.6 1.8+0.7
0.9+0.3 1.18+0.6 1.1+£0.4
3 (6.8%) 2 (4.3%) 1(14.2%)
31 (70.5%) 35 (74.4%) 3 (42.9%)
10 (22.7%) 10 (21.3%) 3 (42.9%)

ASA score: American Society of Anesthesiologists score.
@ MELD score: Model for End-Stage Liver Disease score.

b NAFLD: Non-alcoholic Fatty Liver Disease.
€ ASAT and ALAT: Aspartate aminotransferase and alanine aminotransferase.
4 INR: International Normalized Ratio.

reached technical success on first attempt, and 2 and
1 patients on second and third attempt, respectively;
due to difficulty to access the portal vein. The most
frequent technical failures were portal vein thrombosis
(n=5).

During the follow up, TIPS dysfunction occurred in 12
patients (11.4%). The overall clinical success was achieved
in 70.5% and the re-bleeding rate was 10.2% in the group of

patients who received TIPS for VB. Ascites was moderate in
27.6% of the patients.

The mean overall survival was 72 months (SD +5.65)
(Fig. 3), according to the TIPS indications: 46.4 months
(SD+5.78) for RA, 68.5 months (SD+8.1) for VB and 64.7
months (SD+14.82) for refractory hydrothorax (Fig. 4).
When patients who underwent OLT were excluded, the
median survival rate according to indication was as
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Overall Survival after TIPS

Survival probability

° 2 P )
No. at Risk Follow-up (months)
% 45 £ 18 9 2

100 120

Figure 3  Overall survival after TIPS implantation.
. . o . TIPS !ndlf!llnnl
Wi Survival according to TIPS iy R
Variceal bleeding (VB)
RA-cens
Log-rank P=0.368 sll;;::m“
z
3
No. at Risk ® rnlhw-u:(mnnlns) =
- 6« v w1 2 o o
Figure 4  Subgroups survival according to TIPS indications.

following: 16 months (IQR 1.5-51) for RA, 18 months (IQR
6-48.5) for VB [16 months (IQR 2-21) for rescue TIPS],
and 70 months (IQR 50.4-89) for refractory hydrothorax.
The median of TFS rate was 26 months. Furthermore, the
median survival rate was longer in patients with VB and
refractory hepatic hydrothorax than patients with RA.
However, this difference was not statistically significant
(68.5mo, 64.7mo and 46.4mo, P=0.368).

Age, clinical success, serum sodium (>130 mg/dL), serum
albumin (>3.5g/L) and renal failure (Creatinine > 1.5mg/dL)
were significantly associated with overall survival in univari-
able and multivariable analysis (Table 2).

Hepatic encephalopathy and other
procedure-related complications

The incidence of new episodes or worsening of HE at six
months after TIPS implantation was 28.6%. Most of patients
who presented HE were grade 1 or 2 and improved with
administration of oral lactulose; although, less than 5%
patients underwent TIPS reduction to 8-mm in diameter due
to refractory or grade > 3 HE. No patients developed symp-
tomatic heart failure after TIPS. Other procedure-related
complications were less frequent: Mild intraperitoneal
bleeding 8.6%, Technical complications (Portal vein dis-
section) 1.9%, infection of TIPS 2%, stent migration or
placement into inferior vena cava or portal vein 1.8%,

acute-on-chronic liver failure 1.8%, hemobilia < 1% and oth-
ers 14.4%.

Thrombosis and TIPS dysfunction. Angioplasty

During follow up, 16 patients (16.3%) developed TIPS
dysfunction due to partial thrombosis or TIPS occlu-
sion/stenosis. The management of these adverse events
were anticoagulation therapy in 7 patients, angioplasty or
coaxial stent in 3 patients, thrombectomy in 6 patients.
Finally, resolution of TIPS dysfunction was reported in 9
(56%) cases.

Discussion

This is a large study with a real-life cohort of a consecutive
series of cirrhotic patients with PH related complications,
which evaluates the role of 10-mm ePTFE-covered TIPS in
the clinical practice. The baseline characteristics show a
heterogeneous population with a typical distribution for
western countries, where the most frequent TIPS indications
were VB and RA. Nowadays, in the era of self-expanding
or controlled expansion covered stents, the TIPS dysfunc-
tion is not a big issue. Current challenge aim at further
improving the long-term clinical outcomes, at preventing
variceal rebleeding/refractory ascites, with low incidence
of encephalopathy and liver failure. However, the selection
of the stent diameter to correct complications of PH and to
avoid HE is controversial. The available evidence is limited.

We confirmed a high technical and clinical success rate in
92.9% and 70.5%, respectively; after a median follow-up of
510 days. According to recent studies,?>?%?” complications
related to TIPS insertion were variable; TIPS dysfunction
(16.3%) and new or worse HE (28.6%) were the most fre-
quent adverse events. We show that 10-mm stent is not
associated with a high overt HE rate and low rate of TIPS
dysfunction. Another rare adverse events as hemobilia,
TIPS infection, intraperitoneal bleeding, acute-on-chronic
liver disease, renal failure and cerebral edema have been
reported but any patient did not develop symptomatic heart
failure after TIPS. On average, the number of TIPS proce-
dures is increasing in our hospital, between the period of
2009-2018, at 15-20 per year; so this might decrease the
risk for complications.?®

In contrast to Heinzow et al.?® and Membreno et al.,?’
non significant difference was observed in terms of mean
survival in patients with TIPS due to VB, refractory hepatic
hydrothorax or RA (68.5mo, 64.7mo and 46.7mo, P=0.368).
Probably, due to almost 50% of the patients with VB (44.4%)
also had ascites. The high survival rate for patients with
refractory hydrothorax might be explained by the small num-
ber of patients (7/98) in this group with basal MELD >14, so
patients with most advanced cirrhosis could have been trans-
planted. Besides, we detected that age, renal failure, serum
sodium, serum albumin and a clinical success were indepen-
dent predictors of survival in cirrhotic patients after TIPS
implantation, suggesting that younger patients with better
liver function may respond better to TIPS. This is consistent
with Kim et al.3°

Recently, Garcia-Pagan et al.° demonstrated that
patients with a high risk of VB had significantly improved
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Table 2 Risk factors for overall survival in patients with TIPS.

Univariate Multivariate
Variables HRP 95% CI° p value HR 95% Cl p value
Age (per year) 1.32 1.02-1.77 0.05 1.05 1.02-1.09 0.003
Serum albumin (>3.5g/l) 0.76 0.58-0.99 0.05 0.35 0.17-0.74 0.01
Renal failure (>1.5mg/dL) 1.68 1.04-2.91 0.02 2.46 1.22-4.95 0.04
Clinical success 0.52 0.33-0.83 0.003 0.33 0.14-0.79 0.02
Serum sodium (>130mg/dL) 0.69 0.54-0.89 0.05 0.92 0.84-0.99 0.04
MELD (per point)? 1.06 1.04-1.42 0.45 1.2 0.44-3.28 0.123
Gender, male 1.07 0.74-1.56 0.45
Bilirubin (>2mg/dL) 1.02 0.73-1.38 0.54
Necessity of transfusion 1.49 0.76-2.92 0.16
Child-Pugh score C vs A/B 1.37 0.72-2.58 0.21
Platelets (<100,000) 1.29 0.92-1.84 0.09
Prothrombin index (INR) 1.04 0.73-1.38 0.251
Alcoholic liver disease 1.13 0.85-1.52 0.29

@ MELD: Model for End-Stage Liver Disease score.
b HR: Hazards ratio.
¢ Cl: Confidence interval.

short-term and medium-term survival when TIPS was per-
formed early, highlighting the importance of timing in some
cases of VB.

This study has some limitations. The retrospective nature
of this study limits our data recording to the available
medical records and documentation. For instance, portal-
pressure gradient was not performed in the routine clinical
practice. Despite, database being thoroughly screened, we
cannot exclude some degree of underreporting due to inher-
ent limitations of non-standardized clinical documentations.
In order to avoid selection bias and represent clinical prac-
tice, all the patients who received TIPS were included.
Secondly, our study was conducted at a single OLT centre
with a short waiting list for OLT (average wait list is less
than 3 months) with a relatively small sample size; it should
be considered when extrapolating our results to other pop-
ulations. Thirdly, no patient with early-TIPS were included
because this strategy had not been standardized in our cen-
ter; Probably, these results would have been better if the
strategy of early-TIPS had been performed. Future com-
parative studies using 10-mm PTFE-covered stents may be
required to validate our long-term results using a larger
multicenter cohort.

In conclusion, the results of our retrospective study con-
firm the effectiveness and safety of 10-mm PTFE-covered
stents for the management of PH related complications of
PH, specially RA and variceal re-bleeding. Furthermore, the
multivariable analysis identified age, renal failure, serum
sodium, serum albumin and a clinical response as inde-
pendent predictors of survival in patients with cirrhosis
who underwent TIPS implantation with 10-mm covered
stent.
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