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Two societies have endorsed (AGA,
Baveno) elastography to identify CSPG
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* Marks the transition from low to high risk of decompensation / death
* Traditionally identified through hepatic venous pressure gradient (HVPG) 210 mmHg
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AASLD expected to release the Non-
Invasive Liver Disease Assessment
(NILDA) Practice Guidance in 2021

Mandorfer. Semin Liver Dis 2020;40:240




Objectives Prophylaxis of variceal bleeding
——— T
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Other benefits of beta-blockers Beta-blockade therapeutic window

* Can beta blockers help prevent decompensation and death? * When should we stop beta-blockers?
* 201 patients: all with HYPG 210 mmHg and NSBB acute response in 66%

Responders = propranolol €160 mg/d vs. pbo Non-responders = carvedilol <25 mg/d vs. pbo
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Villanueva. Lancet 2019;393:1597 Ge. J Hepatol 2014;60:643



Beta-blockade therapeutic window

* Negative effects of beta blockers
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Sertse. Hepatology 2010;52:1007

Beta-blockade therapeutic window

* When should we stop beta-blockers?

| > |Cardiac reserve l‘

Sympathetic Nervous System activity

Renin-Angiotensin-Aldosterone System achvityi
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Transplant-free survival rate

Disease progression
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Mandorfer. Gastroenterology 2014;146:1680
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Ge. J Hepatol 2014;60:643

* Negative effects of beta blockers

@ Beta-blockade therapeutic window

* Increased mortality in alcohol-related cirrhosis if MELD 212

Survival probability
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Cales. Liver Int 2020;in press

Facciorusso. Dig Dis Sci 2018;63:1737

Onali. Liver Int2017;37:1334

Scheiner. Scand J Gastroenterol 2017;52:1008

* Beta blockers affects cardiac systolic function and renal perfusion pressure
* Diuretic-responsive ascites (n=18) vs. refractory ascites (n=20) after 4 weeks of NSBB

A 129 Diuretic-responsive ascites Refractory ascites B 120+ iuretic-responsive ascites Refractory ascites
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Tellez. J Hepatol 2020;73:1404
Thomas. Circulation 2005;112:1684



* Beta blockers affects cardiac systolic function and renal perfusion pressure * Cardiopulmonary hemodynamics and worse clinical outcomes in cirrhosis
* Diuretic-responsive ascites (n=18) vs. refractory ascites (n=20) after 4 weeks of NSBB * 238 patients with “per protocol” catheterization
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Tellez. J Hepatol 2020;73:1404 Turcot. J Hepatol 2018;73:1404
* Impact of beta blockers on survival following a hospital admission * When should we stop beta-blockers?
* Decompensated cirrhosis w/ascites (n=647), endpoint 28-day mortality
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Tergast. Aliment Pharmacol Ther 2019;50:696 Tellez. J Hepatol 2020;73:1404



@ Preemptive TIPS - acute variceal bleeding
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Post-TIPS HE

* Develops in 20-50% of cases and it is refractory in =10%

| Riskactos | Adjusted Hazards Ratio

Age

Prior OHE
Minimal HE

CTPB
CTPC

Bilirubin (each 0.6 1)
Creatinine (each 0.1 1)
Albumin (each 0.5 {)
Sodium (each 5 1)
Portocaval gradient (1 mmHg {)
Diabetes
Other

1.05 (1.02-1.08)

2.45 (1.66-3.58)
1.79 (1.21-2.65)

2.57 (0.61-10.8)
4.32 (0.96-19.3)

1.06 (1.03-1.08)
1.09 (1.05-1.13)
0.68 (0.56-0.83)
0.63 (0.53-0.74)
1.16 (OR)
1.86 (1.20-2.87)

>60%

@ Post-TIPS HE

Only if desperate with

30 p=0.112

[ 8 mm stents
a MELD >20 a7{ 220 3 10mm stents
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Probably not a good % 1
idea if MELD >15 ﬁ 154 p=0397
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Be certain about 6
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TI PS Baseline Immediate Short -term
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Schindler. J Clin Med 2020;9:3784
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Cumulative Survival

* 1-year mortality for TIPS within 72 hrs vs. EGD EBL + NSBB in CTP <14
e CTP B + active bleeding and CTP B — meta-analysis of 7 studies with 1327 patients

Lo
0.8 —

Drugs+Endo

TIPS is useful in Child B with
active bleeding

0.0] LogRank P=.008

0 100 200 300 400
Time to exitus (days)
D+E 464 331 293 270 240

p-TIPS 138 16 99 86 7

Proportion free of
spontaneous overt HE (%)

Nicoara-Farcau. Gastroenterology;in press
Hernandez-Gea. Hepatology 2019;69:282

* Smaller diameter TIPS are safer (without compromising efficacy)
* 127 patients randomized to 8 vs. 10 mm stents

8 mm stents
0 ——10 mm stents *p =0.030
0 6 12 18 24 30 36 42 48
Time (mo)

Wang. J Hepatol 2017;67:508



Post-TIPS HE Post-TIPS HE

* Treatment of refractory HE * Ornithine phenylacetate (OPA)
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Schindler. J Clin Med 2020;9:3784 Lee. Hepatology 2012;55:965

Post-TIPS HE Objectives
* L-ornithine-L-aspartate (LOLA) Histological oSl F4/ Cirthosis e
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> + Iy Liver stiffness ‘ ‘ ‘ ‘
o B R R
o \ o %o e >12-14 >20-25
g ] - "
2 3 LOLA presumably as effective as ‘ Hepatocellular carcinoma (5-year mortality >80%)
lactulose for OHE breakout 5-year Mortality 15%  10% 20% 30% 88%
1-year Mortality >60%

Dhiman. Clin Gastroenterol Hepatol;in press



Acute kidney injury (AKIl) in cirrhosis

* |CA — AKl criteria
* AKI-ICA: acute kidney injury, International Club of Ascites

I T

AKI * 4 sCr20.3 mg/dLin last 48 hours
* 4 sCr250% from baseline withinlast 7 days*
AKI Staging Stage 1 Stage 2 Stage 3
* sCr>0.3 mg/dLor ¢ >x2-3 baseline ¢ >x3 baseline
¢ x1.5-2 baseline e sCr24.0 or Dialysis

*sCr obtained up to 3 months before AKI admission could be used instead

All proportional changes, no fixed threshold
(i.e., 1.5 mg/dL)

Angeli. J Hepatol 2015;62:968

Volume responsiveness in AKI

* Patient with refractory ascites on diuretics admitted for AKI (Cr 3.9 and 1)

4 Dec 2020/ 13:32
e
Collapse  14.0%)
et UNa 11
* VoMo FEUrea 12.5%

3% IVCMinD
191cm

IV Albumin (48-h challenge)
Serum Alb 3.7 g/dL

Volume-expanded
Thus, stopped
albumin

SonoSite
P19xp/5-1 Cardiac
M 1.2 TIS: 09

Volume responsiveness in AKI

* No accurate method to detect fluid intravascular volume in cirrhosis

Volume status adjudication

Fluid-depleted
IVC diameter <1.3cm
IVC collapsibility >40%

Fluid-repleted
IVC diameter >1.3cm
IVC collapsibility >40%

 Peri-hepatic ascites Liver. -, «— Ascites

-

P "= Right atrium

7 Right atrium

Fluid-expanded
IVC diameter
IVC collapsibility

>2 cm
<40%

N Albumin Infusion

Intra-AB HTN

IVC diameter
IVC collapsibility

<1.3cm
<40%

Huggins. Am J Med Sci 2016;351:55
Velez. Am J Nephrol 2019;50:204

No improvement after raising legs
“Nipping sign”

Non-acute (chronic) kidney injury in cirrhosis

* Non-acute kidney injury (NAKI)

HRS-AKD defined as a percent increase in
sCr <50% or as an eGFR <60 min/ml per

|

|

|

|

|

|
_ | 1.73 m? for <3 months with the

HRS — AKD }

|

|

|

fulfilment of the ICA criteria for HRS 1

’ (eGFR <60) }
|

|

|

\ HRS-CKD defined as an eGFR <60 ml/min per 1.73 m? }
HRS — CKD for 23 months with the fulfilment of the ICA criteria 1

for HRS |

(eGFR <60) }

|

|

|

\

Fixed threshold (greatly affected by skeletal muscle mass loss)

Angeli. J Hepatol 2019;71:811



Creatinine overestimates GFR in cirrhosis Acute kidney injury (AKI) in cirrhosis

* GFR <60 mL/min using iothalamate clearance as reference

Arginine
Glycine De novo
creatine
l : More severe
kidney injul 1.00 === Pm————
| Ouenidinoscote thayn Clr 7 p=0.01 Cystatin C better predicts
estimates mortality (vs. Cr)
0.75
>
: l[ H 050 Cystatin C better predicts HD
rotnine 2 % or SLKT (vs. Cr)
creatine 5]
’ e = CystatinC AUROC=0.96 (0.92-0.99)
Creatinine AUROC=0.81 (0.70-0.93) Useful for both females and
— ool n=137 males (unlike Cr)
- N T
ADP ATP ==
/ 1-Specificity
Francoz. J Hepatol 2010;52:605 Personal communication. Dr. Stevan Gonzalez

Simultaneous Liver Kidney Transplantation Objectives
* Change in UNOS Policy since August 10, 2017 iz Commmm e R4/ Crrhosis pemesmiERRRRE

Clinical Non- Comp ed Decomp ed
inica cirrhotic <77 (c-AdveLD) (D-AdvCLD)
At least one ) Bleeding +
1. Regular dialysis for ESRD Complications N Esophageal Variceal ‘oo Ascites, (L.
CKD ’ . . SIS one e Varices Bleeding B '; dice HE, or Sepsis
(€GFR <60 for >90 d) 2. At KT registration, eGFR <30 L undice  © 0
(<] < or > X . >
3. POSt'reg|Strat'0nl eGFR <30 Staging Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 ACLF I
HVPG
At least one (mmHg) 26 210 -212-16
i i Liver stiffness
Sustained AKI :> 1. On dialysis (q/week) for last 6 weeks e ‘ >12.14‘ ‘ >20-25 ‘ P——
2. eGFR <25 (q/week) for last 6 weeks Y Y
‘ Hepatocellular carcinoma (5-year mortality >80%)
5-year Mortality 1.5% 10% 20% 30% 88%
1-year Mortality >60%

UNOS Policy 9.7



Frailty in inpatients

* Value of liver frailty index prior to discharge from hospital
¢ 211 patients from 3 centers (UPMC, UPenn, UCSF)

_ Non-home discharge All-cause mortalit
Model 1 Model 2 Model 1 Model 2
(LFI >4.5 vs <4.5) (LFI per 1-point 1) (LFI >4.5 vs <4.5)  (LFI per 1-point 1*)
aOR (95% Cl) aOR (95% Cl) sHR (95% Cl) sHR (95% Cl)

1.03 (1.00-1.06)
1.52(1.09-2.14) %
1.03 (0.99-1.06)

1.04 (1.00-1.08)
1.88(0.74-4.78)
1.05 (1.00-1.09)F

1.02 (0.98-1.07)
1.92(1.22-3.01) %
1.04 (0.99-1.09)

1.03 (1.00-1.07)
2.20(1.03-4.70)t
1.03 (1.00-1.06)

NSBB associated with
worse frailty metrics

Serper & Tao. Submitted for publication

Frailty in inpatients

* Value of liver frailty index prior to discharge from hospital
* Closer follow-up in clinic
* Referral to a rehabilitation program

“Leaderboard”
showing a frail
cirrhotic with

Average tep.
| A0z S

Do not know how
to do an exercise

5 Cosen3

prescription Lo MELD score of
Do not know how - Rty 16 leading with
to work with ” >12,500
steps/day for
transplant " more than 14
candidates T 5‘ days

www.el-fit.pitt.edu

Duarte-Rojo. Liver Transpl;in press

Frailty in inpatients

* Value of liver frailty index prior to discharge from hospital

Increased HE readmission rate

Clear risk trend for readmission

1.00 Hepatic
—— Frail Encephalopathys|
Non-frail
Volume Overioad
0.75-
AKlfelectrolyte
0.507 Infection
Gl bleeding
0.25+
Other 453
p=0.06
i . . . . .
o001, ; . . 0 10 20 30 40 50
0 200 400 600 Percent by Readmission Category

Time (days) Non-Frail NN Frail

Serper & Tao. Submitted for publication

Value of rehabilitation in frailty with cirrhosis

* Improvement in LFI and 6MWT mainly in adherent patients (n=517)

LF1 EMWT GST
3 : - _—_—
.§ . - ‘o LFI decreases by 0.3 to
- L
£ §, i §M 0.4 by second visit
; 100
B o
- T 6MWT increases by
S St | 80 [ = st 45 m by third visit
. ) I = et | 010 = Fehn
AE 5. 3o
A £ 2 000 NSBB associated with
7|0 o 2
g * o8 1 worse frailty metrics
° o 0.4
£ *pusue <005 LG R g <005 ’ T RS S v
= IS E SO E

Visina & Lin. Manuscript in preparation



Frailty as an expression of decreased reserve

‘ Cirrhosis

Physical Fitness

‘ Physical Activity + Exercise ‘

Cardiopulmonary
Fitness (low)

Functional deterioratio

Nutritional Status

Catabolic Status
[ [
Sarcopenia
(quantity/quality)

‘ Diet, Malabsorption, ‘

Declining activity
counts

Declining phase

angle

<

Cirrhotic cardiomyopathy

* New diagnostic criteria

a.World Congress of Gastroenterology Criteria (2005)

Systolic Dysfunction Diastolic Dysfunctfion

Suiuonpuodaq |edsAy
<omunu|ew anissalSoud

Duarte-Rojo. Liver Transpl 2018;24:122

Supportive Criteria

Any of the following

* Deceleration fime >200 milliseconds

« Isovolumetric relaxation time >80
milliseconds

- EA<l

Any of the following
:> « Blunted contractile response on stress festing
* LV ejection fraction <65%

b. Proposed criferia by the Cirrhotic Cardiomyopathy Consortium (2019)

Systolic Dysfunction Advanced Diastolic Dysfunction®

* Electrophysiological abnormalities
« Abnormal chronotropic response
« Electromechanical uncoupling

« Prolonged QTc inferval

« Enlarged left atrium

« Increased myocardial mass

* Increased BNP

* Increased proBNP

« Increased troponin |

Areas for Future Research Which Require
Further Validation

Any of the following

=3 of the following
LV ejection fraction <50%

= Sepfal ¢ velocity <7

- Abnormal chronotropic or inotropic response® <:
. : °

+ Absolute* GLS <18% or >22% - E/e’ ratio 315

+ LAVI>34 mU/m’
= TR velocity > 2.8 m/second*

- H phic changes
= Electromechanical uncoupling
= Myocardial mass change

= Serum biomarkers

« Chamber enlargement

- omril

1zzy. Hepatology 2020;71:334

' Frailty and cardiomyopathy

* Cardiopulmonary exercise testing and impedance cardiography

LFI: 4.09

Cirrhotic cardiomyopathy

* TIPS and cirrhotic cardiomyopathy
* Female 67 yo with decompensated cirrhosis, presents with severe SOB post-TIPS

TTE 11/09/2020

TTE 10/09/2020

EF
RVSP

LAVI
RA area
e
E/e’

Diastolic Dysf.

68%

26 mmHg
(2.8 m/s)

42 mL/m?
normal
7
18
Grade 2

8 mm TIPS
Pre-PPG: 15 mmHg
Pre-PPG 6 mmHg

B

6MWT: 276

EF
RVSP

LAVI
RA area
&
E/e’

Diastolic Dysf.

Gait speed: 0.66

55-60%

56 mmHg
(3.2m/s)

35 mL/m?
dilated
7
20
Grade 3

1zzy. Hepatology 2020;71:334



Apart from COVID, some other new things... &l Thanks...

* Use NILDA to risk-stratify patients with clinically significant portal hypertension
* NSBB are still key in the management of cirrhosis (bleeding, ascites, mortality)
* Beware of therapeutic window for NSBB decompensated patients (MAP?)

* Preemptive TIPS in acute variceal bleeding if CTP B + active bleeding or CTP C

* Mind the risk for post-TIPS HE and try to prevent it by using 8 mm TIPS

* For HE, OPA has not made it to market, but for now can use LOLA (supplement)
* In AKI, volume responsiveness is key and IVC US is an emerging resource

* Cystatin C is a better marker of kidney function than creatinine (SLKT)

* Frailty assessment in inpatients can help better triage care transitions
duarterojoa@upmc.edu

* Cardiomyopathy is an uncommon yet overlooked condition, use novel criteria

Managing post-TIPS refractory HE

Spontaneous shunts & HE
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