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What patients benefit from TIPS?
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WHAT patients benefit from TIPS?

Complications of portal

hypertension



Complications of portal hypertension

Gastrointestinal Renal dysfunction
Bleeding with ascites




WHY benefit patients from TIPS?



Pathophysiology of portal hypertension
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TIPS for portal hypertension
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WHEN benefit patients from TIPS?



Acute variceal bleeding

5% in 10 years in patients
with cirrhosis

Ca. 10% In 2 years under
primary prophylaxis

Sanyal et al. Ann Intern Med 1997;
Sauer et al Endoscopy 2002;
Vilanueva et al. NEJM 2001

De la Pena et al. Hepatology 2005
Benvegnu et al. Gut 2004

Shah et al. J Hepatol 2013



Early TIPS for variceal bleeding

Within 72 h in patients with Child C (<14) or
Child B and active bleeding at endoscopy

Rebleeding Survival
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yEarly TIPS in real life

International Variceal Bleeding Observational Study Group

Hernandez-Gea et al. AASLD 2016



Early (preemptive) TIPS in real life

International Variceal Bleeding Observational Study Group
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Early TIPS is not associated with more HE

Hepatic Encephalopathy
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Rebleeding prophylaxis is mandatory

without therapy 60-70% rebleeding and 40% mortality

Band Firstline

NSBB
40-50% rebleeding

20-35% mortality

ligation

Second line
TIPS evtl. embolisation .
10-20% rebleeding

W + ‘\ | 20-30% mortality
i o BUT,

BAVENO VLI. J Hepatol 2015



NSBB might be dangerous in ...
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NSBB in refractory ascites, when to TIPS?
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WHY not use TIPS as first line

always after bleeding?



8mm TIPS vs. NSBB or EVL
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10mm TIPS vs. NSBB + Endo

Early HE (one year)

TIPS: 35%

VS.

N S B B + EVI— 14% 1 Holster et al. Hepatology 2016



What TIPS? 8 mm vs 10mm

— Overt HE . Spontaneous overt
HE
225 27%
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What TIPS? 8 mm vs 10mm

Cum Survival

Survival after covered TIPS
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Trebicka, Sauerbruch, Réssle. unpublished



TIPS for bleeding




Emergency TIPS in ascites?




Therapy of ascites

Max. 5g NaCl/d Aldosteron antagonists
Max. fluids 1,5l/d (€.g. Spironolacton)

% max. 300mg/d

If urine-Na < 20mmol/d
or serum-Na < 125mmol/I
no effect of diuretics Is expected!

Loop diuretics
e.g. Furosemid
max. 160mg/d

Refractory ascites!
Then ,emergency” TIPS!

Why should we treat it without loosing time?

Gines & Guevara Hepatology 2008; Moore et al Hepatology 2003



Bacterial translocation increased in refractory ascites

Riordan et al. Hepatology 2003
Kitamura et al. Lab invest 2002
Tarrats et al. Hepatology 2011
Wiest et al. JCI 1999
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Hepatorenal Syndrome (HRS)

b | Portal hypertension Compensatory 100
- encroachment on
g of  Cardsc reserve.
vasodilators

System:c arterial vasodi_léfétlﬁﬁ';

Marked ~| f@
bas ot deterioration
t Sensitivity of o
renal circulation (e

to vasoconstrictors

/-\ TN
a4
o e
RO ¢

Altered renal
autoregulation

' Activation of RAAS, -
- SNSandAVP

Systolic
incompetence

A

Wong F, Nat Rev Gastroenterol Hepatol 2012



Hepatorenal Syndrome

Hepatorenal Syndrome post mortem




Refractory ascites

TIPS controlls ascites
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TIPS improves kidney function

_0_\./‘ |

[
804 * 80+
"7
T 0 i T 701
™M o
~ ~
— —
-~ ~
£ £
£ £
I 604 = 60
E £
o [+ 4
[ [T
[G] o
- )
504 50
40 v g T g 40
90 davsore-TIPS Pre-  Post- 90 days post-TIPS

TIPS TIPS

Bridging to LTX [rmemesconon

Saratified by
baseline eGFR <&0

[ TIPS Cahart
mifmin/1.73 m!

Allegretti et al. Am J Kidney Disease 2016

Day 0 Day 90 Day 180

Time (LVP Cohort)

Serial WP Cohort
n=62




TIPS improves renal function in HRS!
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TIPS for HRS

B
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Brensing, et al. Gut 2000

contraindications for TIPS:
-bilirubin >5 mg/dl
-diastolic dysfunction
-ongoing bacterial infection

-severe hepatic encephalopathy



Platelets and bilirubin

Bureau et al. Journal of Hepatology 2011



How to TIPS?

cTIPS is better than bTIPS

cTIPS
*Senaas DPTIPS

Probability of survival (%)

Months
No. at risk
Bare 104 81 66 64 56
PTFE 32 23 19 15 8

Tan et al. J Gastroenterology and Hepatology 2015



Refractory ascites

Probability

No at risk

TIPS group
VP +A
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BUT,...



High volume shunting might deteriorate clinics
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TIPS increases cardiac output and flow

Variable Before TIPS Change from Baseline  Change from Baseline

at Day 1 at 1 Month
Cardiac output, L/min 683 (5.31108.16) +1.61 (+0.74to +249)t +4.03 (+2.03 1o +6.03)¢
Right pulmonary vascular volume, mL/m’ 181 (9810264)  +20(-3to +43) +35 (+1610 +53)
Left pulmonary vascular volume, mL/m’ 183 (11710249)  +27 (=710 +60) +33 (-1 to +68)

Cardiac and central vascular volume, mL/m’ 886 (58210 1191)  +49(-4110 +139) +260 (+96 1o +423)

* Values are expressed as mean (95% CI). TIPS = transjugular intrahepatic poriosystemic shunt.
t P <005 compared with baseline using analysis of variance,
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Wong et al. Ann Int Med 1995, Rossle J Hepatol 2013



Cardiac function worsens after TIPS
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Post TIPS gradient is prognostic important
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But the gradient decreases after TIPS?

Immediate early PPG (range 1-6 days)

12+4 10.5+4 mmHg p=0.010

Why?

Silva-Junior et al. Gastroenterology 2017



Passive expansion of the stent
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GORE®VIATORR® Controlled Expansion
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Baseline characteristics

sex (male/female) 17/13 20/14 19/17
age

56(29-72) 59(30-78) 58(27-74)
etiology of cirrhosis

(alcohol / non-alcohol) 16/14 17/16 8/6
Indication for TIPS
(bleeding/ascites) 10/20 9/25 7

No difference

Praktiknjo et al. EASL 2017



Controlled expansion Viatorr controls PSPG!

Immediate later PSPG
Silva-Junioretal. 12=+4 10.5+4 mmHg p=0.010

Praktiknjoetal. 10.4%1 10.6x1 mmHg P=0.805

Silva-Junior et al. Gastroenterology 2017



Controlled expansion Viatorr controls shunting and HE!

nominal @ dilated g rate of OHE
Sauerbruch et al. 8 mm 8 mm 18%
Holster et al. 10 mm 8 mm 38%
Wang et al. 10 mm 10 mm 37%
8 mm 8 mm 22%
Praktiknjo et al. 10 mm (VTS) 8 mm 38%
10 mm (VTX) 8 mm 23%

Controlled Expansion Stent improves HE!

Sauerbruch et al. Gastroenterology 2015
Holster et al. Hepatology 2016
Wang et al. J Hepatology in press



Hospital readmission at follow up

readmissions for ascites

— VTX reduces readmissions for ascites
§ 0__+—

readmissions for sepsis

: VTX reduces readmissions for sepsis
e < «© @ * p<0.05
© *+% 0 < 0.001

Praktiknjo et al. EASL 2017



Hospital readmission at follow up

readmissions for any reason

**
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VTX reduces readmissions overall

Praktiknjo et al. EASL 2017



Summary

What to TIPS?
Complications of portal hypertension.

WHY to TIPS?
TIPS stops bleeding, prevents rebleeding, improves kidney function,
treats refractory ascites and improves survival

When to TIPS:
Within 72 hours in Child B and active bleeding, or Child C <14p
for secondary prophylaxis, if NSBB unappropriate;
when refractory ascites or HRS establishes

How to TIPS?
Covered, smaller (8mm) TIPS might improve survival.
The control expansion stents might prevent decompensation.
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Summary




Ascites and hepatic encephalopathy at follow up

presence of ascites

40 -

@ °0 - VTX

i =.: Ascitesin VTX is reduced

l compared to VTS and BMS
overt hepatic encephalopathy

sl Episodes of overt HE in VTX are

l reduced compared to VTS and BMS

0- *p < 0.05

Xy X N *p<0.01
Praktiknjo et al. EASL 2017



What patients to TIPS for refractory
ascites?



Rebleeding prophylaxis is mandatory

without therapy 60-70% rebleeding and 40% mortality

Band Firstline

ligation

40-50% rebleeding
20-35% mortality

BUT,

BAVENO VLI. J Hepatol 2015



»,Early TIPS” in real life (France)

21,5

12,9

Thabut et al. AASLD 2014



Age, bilirubin and sodium

Age 60 years
1.0 bilirubin 3 mg %
Na130 mEg/L
0.9
0.8 Age 55 years
' bilirubin 2 mg %
Na1 Eg/L
0.7 a135 mEg/
0.6
0.5
0.4
0.3 I_l—H
0.2 Age 50 years
bilirubin 1 mg %
0.1 MNa140 mEg/L
0. e ———————— gy
0 6 12 18 24 30 36
Months
n=305

Salerno et al. Gastroenterology 2007



Child-Pugh-Score and MELD-score

A p=0.0001 n=475

1.08

Survival distribution function
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CPS > 11 or MELD > 14 ; g:?-_ ------ MELD >18 Lo
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Angermayr et al. Gut 2003



Biomarker

A B Long-term survival of patients stratified by
CXCLE lewels: hepatic vein betore TIPS low and high levels of ELM in hepatic vein
1.0 Cut-off: 10.99 ng/ml, 50th percentile
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Berres, [...], Trebicka. J Hepatol 2015,
Berres, [...], Trebicka. Liver International 2016
Nielsen, [...], Trebicka. Dig Dis Sci 2015



Variceal embolisation

Study

Kochar 2008

Vidal 2005

Haskal 1554

TIPS

Vangeli 2004

Cwerall (l-squarsd = 8.4%, p=0.381)
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+ [ 4
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Trebicka et al. ) Hepatol in press



Why to TIPS in refractory ascites?

TIPS improves survival

1.04
0.9
0.8+
0.71

0.6+
0.5 TIPS

0.4 | LL"l_ ]_I_‘—l

0.31 _-L|
PARACENTESIS (TP)

Survival

P =035 by Log-Rank

0.2+

0.11

0.01
Patients under 0 5 12 18 24 30 36 42 Months
observation
TIPS 149 98 50 39 27 23 16
TP 156 81 38 24 20 15 13
Salerno et al. Gastroenterology 2007




Refractory ascites

cTIPS improves survival
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Gaba et al. Clinical Radiology 2015



Follow up after TIPS is very
important, since the evolution of the
patients might be different!
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Cardiac function

la¥a

Before TIPS

After TIPS

14 patients with normal

12 patients with normal
diastolic function (E/A>1)

Y

diastolic function (E/A>1) |

2 patients with diastolic
dysfunction (E/A<1)

L — — —

18 patients with diastolic
dysfunction (E/A<1)

10 patients with normal
diastolic function (E/A>1)

2 dead (none within first year)

2 dead (1 within first year)

8 patients with diastolic |

dysfunction (E/A<1)

Y

4 dead (none within first year)

7 dead (5 within first year)

Cazzaniga et al. Gut 2007




Follow up of Biomarker

cumulative survival
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Refractory ascites

Bai et al. WJG 2015

TIPS improves survival



Clinical Follow up

TIPS decreases liver and spleen stiffness (Aixplorer)

L-SWE and S-SWE Y
of all patients
=
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\\I_ —————
20— , :
Before D7 Follow up

Jansen, [...], Trebicka. In preparation



Clinical Follow up

L-SWE and S-SWE of patients L-SWE and S-SWE of patients
with decreasing L-SWE with rising L-SWE
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Bakterielle Translokation fiihrt zu Varizenblutung

Proportion free of variceal bleeding
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Nach einer SBP Betablocker absetzten

S e
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Mandorfer et al, Gastroenterology 2014

% of patients with HRS/AKI after SBP
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Hepatorenales Syndrom

Midodrin (Gutron) 3 X 7.5-12.5 mg/d
HRS Typ 2

(1,5 < Krea < 2,5 mg/dl)< + Albumin 20-40 g/d i.v.
+ Octreotid (Sandostatin) 3 X 200ug

Therapieversagen oder Terlipressin (2-12 mg/d)

HRS Typ 1 .
(Krea > Z,geng/dl) + Albumin 20-40 g/d

! !

LTX/TIPS-Evaluation evtl. Midodrin als Erhaltung

Gerbes et al. Z Gastroenterol 2011



Cardiac function might deteriorate after TIPS
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Shunt viability

PSPG
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Bl vTX
VTS
I swvs

PSPG is not different
Immediately after TIPS

VTX and VTS much less
thrombosis compared to BMS

*[#/+ p<0.05; **/##/++ p<0.01; ***/###/+++ p<0.001



3 months follow up

Parameter
MELD-Na

Sodium mmol/l

Creatinine mg/dl

gGT Ul
Albumin g/l
MELD

Child-Pugh-Score

Bilirubin mg/dl
INR
CRP mg/I

Praktiknjo et al. EASL 2017

VTX VTS BMS
11(5-22)** 12(6-27) 15(5-40)
140(136-151)***  138(127-145) 136(124-144)
0.8(0.5-2.3)*" 0.8(0.6-4.0) 1.1(0.7-3.7)
108(9-484)* 126(28-2063) 276(36-1696)
36.2(21.4-44.7)*  32.9(18.6-43) 30.9(21.8-45.3)
11(6-20) 11(6-21) 13(7-40)
6(5-10) 7(5-11) 7(5-10)
1.5(0.5-4.2) 1.3(0.4-7.9) 1.5(0.3-24.1)
1.1(1-2.5) 1.2(1-1.6) 1.2(1-5.4)
3.9(0.6-107)3 6.3(0.9-50.5) 7.8(0.9-55.8)

* P < 0.05 all groups
#P<0.05 VTX vs. BMS

§ p<0.05 after 6w



AD and ACLF at follow up

CLIF-C-AD score

60

Bl VX
I T = =s \/TX group has lower risk of acute
decompensation and ACLF
. 459 _kkk [ YRR
?:40_ T T [ ] ;;SS
VTX group has lower risk of
C developing severe ACLF and death

Q
Praktiknjo et al. EASL 2017



Cardiac reserve decreases after TIPS

Variable Before TIPS~ Change from Baseline  Change from Baseline
at Day 1 at 1 Month
Cardiac output, L/min 6.83 (5.31108.16) +1.61(+0.74 10 +249)t +4.03 (+2.03 1o +6.03)f
Right pulmonary vascular volum =~ S S +35(+1610 +53)
Left pulmonary vascular volume maw +33 (=1 to +68)
Cardiac and central vascular vol B — +260 (+96 to +423)
=

* Values are expressed as mean (
t P < 0.05 compared with baselin B0 — *

Wong et al. Ann Int Med 1995, Wahnhoff et al. AP&T 2016



Cardiac reserve is needed!
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Wong F, Nat Rev Gastroenterol Hepatol 2012



Controlled expansion Viatorr might save
cardiac reserve and prevent further
decompensation.



TIPS 8 mm vs 10mm for variceal bleeding

Shunt dysfunction
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No. at risk Months
8-mm 64 60 57 52 48 25 14 3 0
10-mm 63 57 53 50 46 27 14 1 0

Wang et al. J Hepatology in press
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