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BACKGROUND & AIMS 

• Early TIPS improves survival in high-risk patients*
with cirrhosis and acute variceal bleeding (AVB)

• Whether the same can be achieved in a broader 
population remains to be assessed

METHODS

• Consecutive patients with advanced cirrhosis 
(Child−Pugh B or C) and AVB treated with vasoactive 
drugs + endoscopic treatment (ET) were randomized 
2:1 to early TIPS† or continuation of vasoactive 
drugs to Day 5, followed by propranolol + long-term 
endoscopic band ligation (ET+ Drug group)‡

Primary endpoint: transplant-free survival

Early TIPS with covered stent vs. standard treatment for acute variceal 
bleeding in patients with advanced cirrhosis: A randomized controlled trial

*García-Pagán JC, et al. NEJMed 2010. Child−Pugh B + active bleeding at endoscopy/Child−Pugh C10−13;
†Performed within 72 hours after initial endoscopy;
‡TIPS placement as rescue therapy when needed. 

.

Lv Y, et al. ILC 2019; PS-024

RESULTS 

• 129 patients were randomized (early TIPS, n=84; 

ET+ Drug group, n=45; Jun 2011−Sep 2017)

• Transplant-free survival was higher with early TIPS vs. 

ET+ Drug

Log-rank test: p=0.039

86% 79%

73%
64%



García-Pagán JC, et al. NEJM 2010;362:2370

Early use of TIPS in patients with cirrhosis and 
variceal bleeding

N= 63

Patients with cirrhosis and acute variceal bleeding CP B + active bleeding and CP C 10-13 randomized to ET+Drugs

or TIPS within 72h

Early use of TIPS was associated with significant  reductions in treatment failure and in mortality

N=32

N=31



Transplantation

Non-liver related mortality

Liver-related mortality

Early TIPS ET +Drug

*García-Pagán JC, et al. NEJMed 2010. Child−Pugh B + active bleeding at endoscopy/Child−Pugh C10−13;
†Performed within 72 hours after initial endoscopy;
‡TIPS placement as rescue therapy when needed. 

.

Lv Y, et al. ILC 2019; PS-024

Early TIPS was associated with a lesser probability of events 
compared with performing ET +Drug

post-hoc competing risk sensitivity analysis



Early TIPS with covered stent vs. standard treatment for acute variceal 
bleeding in patients with advanced cirrhosis: A randomized controlled trial

*Adjusted for the severity of liver disease in the Cox regression analysis.

Lv Y, et al. ILC 2019; PS-024

RESULTS (Cont.) 

• Early TIPS associated with 56% RRR in mortality 

or transplantation at 2 years*

– Early TIPS was beneficial in most subgroups

– Early TIPS was associated with:

– Decreased risk of failure to control bleeding/rebleeding

– New/worsening ascites

• No increase in frequency/severity of overt 

hepatic encephalopathy and other AEs

CONCLUSIONS Early TIPS is superior to ET+ Drug in improving transplant-free survival, reducing failure to control 

bleeding and new/worsening ascites without increasing the risk of overt hepatic encephalopathy. Our results favor the 

early use of TIPS in patients with advanced cirrhosis and AVB

Early TIPS was associated with a lesser probability of 
death or transplantation compared with ET +Drug



Caraceni P, et al. Lancet 2018;391:2417–29

Long-term albumin administration in decompensated
cirrhosis (ANSWER): an open-label randomized trial

N= 440 patients with cirrhosis and persistent uncomplicated ascites despite ongoing diuretic treatment

Standard medical treatment (SMT)
Human Albumin (HA)

Long-term HA administration (40 g twice weekly for 2 weeks, and then 40 g weekly, for up to 18 months); prolongs overall 
18-month survival and reduced the incidence of disease-related complications in patients with decompensated cirrhosis



BACKGROUND & AIMS

• Post-hoc analysis to investigate whether baseline (BL) and on-treatment (OT) serum albumin concentration

(SA) predict clinical outcomes and can be used to guide long-term HA administration

METHODS

• The ANSWER study ITT population (n=431, randomized to 
SMT or SMT+HA) was analyzed

– KM survival probability estimates according to BL-SA
and OT-SA in both groups of patients

– Survival analysis (KM estimation and Cox regression)
was performed on SMT+HA patients according to 1-
month OT-SA

– Factors influencing the achievement of 1-month OT-SA
pre-defined thresholds (3.7g/dl) were determined by
logistic regression

Serum albumin as a guide to long-term albumin treatment in patients with 
cirrhosis and uncomplicated ascites: Lessons from the ANSWER study

.
Caraceni P, et al. ILC 2019; PS-083

RESULTS

• BL-SA ranged from 2.1 to 4.1 g/dL in both arms

• According to the BL-SA, 18-month survival was:
– 40–98% in the SMT arm
– 72–98% in the SMT+HA arm

• In the SMT+HA arm, an 18-month survival advantage 
was seen for BL-SA up to 4 g/dL, which was significant 
up to 3.2 g/dL

• A significant reduction in the incidence of 
complications of cirrhosis was also
seen for BL-SA up to 4.0 g/dL

Standard medical treatment (SMT)
Human Albumin (HA)



RESULTS (Cont.) 

• In the SMT+HA group, 1-month OT-SA of 3.7 and 4.2 g/dL were associated with 84% and 94% 18-month survival, 
respectively, VS. 66% and 50% respectively in the SMT group  

• BL-SA (OR: 6.93; 95% CI: 3.10−15.50; p<0.001) and BL MELD (OR: 0.87; 95% CI: 0.78−0.96; p=0.004) were 
independent predictors of reaching the 1-month OT-SA threshold of 3.7 g/dl

baseline (BL),on-treatment (OT), serum albumin (SA)

CONCLUSIONS 

Long-term HA treatment in patients with cirrhosis and 
uncomplicated ascites is associated with significantly better
clinical outcomes, even in presence of low−normal BL-SA 

1-month OT-SA of about 4 g/dL is associated with a very
high 18-month survival

BL-SA and BL MELD predict the achievement of 1-month
OT-SA target levels 

These data can be used to guide dosage and
timing of long-term HA treatment

TABLE 

1-month 

OT-SA

(g/dL)

Patients

(n)

Survival

(%)

p-value

≥ 3.7 111 84
0.018

< 3.7 70 66

≥ 4.2 53 94
0.002

< 4.2 128 70

Serum albumin as a guide to long-term albumin treatment in patients with 
cirrhosis and uncomplicated ascites: Lessons from the ANSWER study

.
Caraceni P, et al. ILC 2019; PS-083

SMT+HA arm

Standard medical treatment (SMT)
Human Albumin (HA)



Patients with recurrent HE compared to placebo in a phase 1, 
placebo-controlled, randomized trial

Fecal microbiota transplant (FMT) is safe and effective 
in patients with recurrent hepatic encephalopathy: 

A randomized, blinded, placebo-controlled trial

Bajaj JS, et al. ILC 2019; PS-087



Methods

• Using one donor with highest relative abundance of Lachnospiraceae and
Ruminococcaceae

• 15 Placebo (n=10) or FMT capsules (N=10) administered once and patients followed for 
5 months 

• Patients with cirrhosis and recurrent HE (≥ 2 episodes) on lactulose and rifaximin

• Prominent exclusion criteria 

– MELD>17

– On current absorbable antibiotics

– Autoimmune diseases

Bajaj JS, et al. ILC 2019; PS-087
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Bajaj JS, et al. ILC 2019; PS-087

Total SAEs and number of patients with SAEs tended to be higher in the placebo compared to 
FMT group Infection/HE episodes were similar between groups



Mean±SD Pre-FMT Post-FMT Pre-Placebo Post-Placebo

EncephalApp (lower
time is better)

OffTime
(seconds)

120.0±47.3 103.6±20.5 120.5±45.6 136.3±72.9

OnTime
(seconds)

157.9±78.7 124.1±36.2* 198.5±143.0 183.6±98.3

OffTime+OnTime
(seconds)

277.8±123.5 226.7±56.1* 318.9±181.0 308.9±169.5

PHES (lower score is 
better)

PHES score total -6.8±6.3 -5.7±5.4 -8.4±5.2 -8.9±4.7

EncephalApp Improved post-FMT but not PHES
No change in Placebo group

Bajaj JS, et al. ILC 2019; PS-087

cognitive testing (Psychometric Hepatic Encephalopathy score (PHES) and EncephalApp Stroop



Duodenal microbial diversity but not others improved post-FMT

Bajaj JS, et al. ILC 2019; PS-087

FMT

Placebo



Duodenal Microbial Changes Pre vs Post FMT

Bajaj JS, et al. ILC 2019; PS-087

Post-FMT, duodenal 
microbiome: higher
Ruminococcaceae, 
Bifidobacteriaceae and 
lower Streptococcaceae and 
Veillonellaceae.



Duodenal Intestinal Changes Pre vs Post-FMT

Bajaj JS, et al. ILC 2019; PS-087

Duodenal E-cadherin (p=0.02) and 
Defensin A5 (p=0.05) increased while 
IL-6(p=0.02) reduced post-FMT

Intestinal barrier analysis 



Serum Lipopolysaccharide binding 
protein (LBP) levels
reduced after FMT 

but not after Placebo

Bajaj JS, et al. ILC 2019; PS-087



Summary and Conclusions

• In this Phase 1 placebo-controlled randomized clinical trial using oral 
capsular FMT from a rationally derived donor was

– Safe and well-tolerated in patients with cirrhosis and recurrent HE

– Associated with lower rate of overall hospitalizations

– Improvement in EncephalApp but not PHES or HE-related episodes

– Favorable changes in mucosal and stool microbial composition

– Enhancement of the small intestinal barrier

• Further studies focused on larger sample sizes comparing upper to 
lower gastrointestinal modes of delivery are needed in patients with 
recurrent HE

Bajaj JS, et al. ILC 2019; PS-087



Limitations

• Small sample size and focus on Phase 1 safety rather than 
being powered to detect efficacy

• Not performed repeat upper and lower endoscopies on the 
placebo-randomized patients



Effects of Albumin Treatment on Systemic 
and Portal Hemodynamics and Systemic Inflammation in 

Patients With Decompensated Cirrhosis

Fernández J, et al. Gastroenterology 2019 Mar 22.

18 patients



Effects of Albumin Treatment on Systemic 
and Portal Hemodynamics and Systemic Inflammation in Patients With 

Decompensated Cirrhosis

Fernández J, et al. Gastroenterology 2019 Mar 22.

18 patients

Conclusions: High doses of albumin, but not low doses of albumin, have significant immunomodulatory effects, circulatory 
dysfunction, improve LV function, and correct serum albumin levels without inducing albumin overdose

PRA- Plasma renin activity

Low albumin dose
High albumin dose



BACKGROUND & AIMS 

• Recurrent HE can cause major morbidity despite SOC (rifaximin/lactulose)

• FMT without prior antibiotics, particularly small intestinal barrier function, needs study 

• Aim: To determine the safety, tolerability and impact on brain function and mucosal/stool 

microbiota of capsular FMT vs. placebo in recurrent HE

METHODS 

• Cirrhotic outpatients with recurrent HE on SOC were 

randomized 1:1 to 15 FMT capsules* vs. placebo

• Endoscopies with duodenal/sigmoid Bx + stool 

analysis, cognitive function† + duodenal AMP mRNA 

were assessed pre-, 2/4 weeks post-treatment with 

5-month follow-up (SOC continued throughout)

• Patients assigned to FMT underwent repeat 

endoscopies 4 weeks post-FMT

Fecal microbiota capsules are safe and effective in patients with recurrent 
hepatic encephalopathy: A randomized, blinded, placebo-controlled trial

*From a single donor enriched in beneficial lachnospiraceae and ruminococcaceae;
†EncephalApp & psychometric hepatic encephalopathy score PHES.

Bajaj JS, et al. ILC 2019; PS-087

RESULTS 

• 20 subjects were randomized

• MELD was similar with FMT vs. placebo

– Baseline 9.6 vs. 10.2

– Study end 10.2 vs. 10.5 

• Hospitalizations/deaths

– 1 vs. 6 (p=0.05)

• Microbiota diversity, duodenal 

inflammation/AMP expression,

and brain function were

similar at BL



Fecal microbiota capsules are safe and effective in patients with recurrent 
hepatic encephalopathy: A randomized, blinded, placebo-controlled trial

Bajaj JS, et al. ILC 2019; PS-087

RESULTS (Cont.)

• Hospitalization rate was significantly lower vs. placebo at

5 months (Figure A)

• At 4 weeks post-treatment:

– Duodenal mucosal diversity increased (2.1 vs. 2.6, p=0.01)

• Relative abundance of Ruminococcaceae and Bifidobacteriaceae

• Decrease in Streptococcaceae and Veillonellaceae (Figure B) 

– Improved barrier function

• Increase in E-cadherin protein (p=0.03)

• Reduced IL-6 (p=0.02)

• Increased defensin A5 (p=0.03)

– Improved cognitive function

• EncephalApp scores improved with FMT (p=0.02)

CONCLUSIONS Oral FMT was safely tolerated and associated 

with lower hospitalizations, improved duodenal mucosal diversity, 

dysbiosis and barrier function, and enhanced EncephalApp

performance in cirrhosis and recurrent HE vs. placebo



BACKGROUND & AIMS 

• HRS in end-stage liver disease is associated with poor outcomes; early predictors may enable 

timely intervention

• Small preliminary studies suggest a potential role of myocardial dysfunction in HRS pathogenesis

• Hypothesis: could diminished cardiac contractile reserve be associated with HRS development?

METHODS

• Consecutive patients without known cardiac 

disease who underwent DSE for pre-LT workup 

(2010–2017) were recruited

• HRS was diagnosed based on guidelines

• CO* was prospectively recorded at baseline and 

low-dose (10 μg/kg/min) dobutamine

• A low cardiac reserve was determined by ROC 

curve estimation

Impaired cardiac contractile reserve on dobutamine stress echocardiography 
predicts development of hepatorenal syndrome

*Stroke volume by LV outflow tract velocity time integral x HR.

Koshy A, et al. ILC 2019; PS-088

RESULTS

• 560 patients underwent DSE

– 72 were excluded (inducible ischaemia

n=22, beta-blocker use n=6, 

arrhythmias n=7, other n=37)

• Overall, 85 (15.9%) patients developed 

HRS (mean follow-up 1.8 ± 2.4 years)



Impaired cardiac contractile reserve on dobutamine stress echocardiography 
predicts development of hepatorenal syndrome

*<25% increase in CO with low-dose dobutamine; derived from ROC curve estimation and Youden index.

Koshy A, et al. ILC 2019; PS-088

RESULTS (Cont.) 

• HRS cohort had a higher baseline CO but a 

significantly blunted response to dobutamine 

(8.0 vs. 6.8 L/min, p<0.001; ΔCO 29.2% vs. 

44%, p<0.001)

• This was primarily driven by an impaired SV 

response in the HRS cohort 

• A significantly higher proportion of patients with 

impaired contractile reserve (ICR)* developed 

HRS (55 vs. 11%, p<0.001)

• ICR was the strongest predictor for 

development of HRS (HR 3.9, 95% CI 2.2–7.0, 

p=0.001)

– Multivariable Cox regression, adjusted for age, 

sex, MELD, alcoholic cirrhosis, encephalopathy

CONCLUSIONS Patients who developed 

HRS demonstrated an attenuated rise in CO 

with low-dose dobutamine, driven primarily by 

an impaired inotropic response. ICR identified 

on DSE was the strongest predictor for HRS 

and may offer a novel non-invasive method for 

early identification of patients at risk for HRS

FIGURE 

ICR seen to predict HRS on follow-up



2. ACLF and critical illness



Handgrip strength adds more prognostic value to the MELD score than 
imaging-based measures of muscle mass in men awaiting LT

Sinclair M, et al. ILC 2019; PS-165

BACKGROUND & AIMS 

• Sarcopenia is associated with mortality in 

cirrhosis

– Little known about utility of diagnostic tests in 

predicting mortality

• Aim: To compare the prognostic impact of 

measures of sarcopenia in men awaiting LT

METHODS 

• Single centre, observational cohort study in 

men referred for LT evaluation between 

2005–2012

– Muscle mass estimated by handgrip strength, 

DEXA lean mass and muscle area on single 

slice CT scan at the 4th lumbar vertebra

– Outcomes included time to death or LT

RESULTS 

• 145 men evaluated

• Baseline demographics

– Median age 54 years [47; 59]

– Median MELD score 17 [14; 23]

• Outcomes:

– 56/145 (38.6%) died

• Median time to death 7.44 months

[3.48, 14.16] 

– 79/145 (54.5%) underwent LT

• Median time to transplant 7.2 months

[3.96, 12.84]



Handgrip strength adds more prognostic value to the MELD score than 
imaging-based measures of muscle mass in men awaiting LT

Sinclair M, et al. ILC 2019; PS-165

RESULTS (Cont.)

• Muscle mass measurements correlated only modestly 

using different methods 

• For each method, reduced muscle mass was 

associated with increased mortality (Table)

– Results retained significance independent of the

MELD score  

• Handgrip strength-MELD bivariable Cox model was 

superior to a MELD-CT Cox muscle model in predicting 

mortality (p<0.001)

CONCLUSIONS 

In a bivariable model incorporating MELD score + CT scan, DEXA or handgrip strength had similar 

prognostic value. Handgrip strength is a simple alternative with comparable utility to CT and DEXA 

scans and is associated with fewer issues. Serial handgrip strength measurement allows 

identification of deteriorating muscle strength in patients awaiting LT

Association between reduced muscle mass 

and mortality for different methods

CT HR 0.94 [0.90; 0.98] 

p=0.002

APLM HR 0.99 [0.99; 0.99] 

p=0.003

Handgrip strength HR 0.94 [0.91; 0.98] 

p=0.002

TABLE 



Liver transplantation in patients with grade 3 acute-on-chronic liver failure: 
Pre-transplant risk factors of post-transplant mortality

*Between 2007–2017 in 5 transplant centres.

Artzner T, et al. ILC 2019; PS-212

BACKGROUND & AIMS 

• LT in patients with cirrhosis and multiple organ failure has shown benefits in terms of 

individual survival

• However, diverging results concerning post-LT outcomes lead to uncertainty in terms of 

the collective utility of allocating organs to these patients

• Aim: To report the post-LT results of a multicentre cohort and identify pre-LT criteria to 

help predict post-LT outcome

METHODS 

• Retrospective analysis of 152 patients with grade 3 ACLF who underwent LT*

• Patients divided into two cohorts

– Determination cohort (Strasbourg; n=76)

– Validation cohort (Beaujon, Mondor, Tours and King’s College; n=76)

• Immediate pre-LT 1-year mortality risk factors were screened; a multivariate logistic 

regression analysis was conducted

– Predictive model derived from risk factors and evaluated in both cohorts using AUROC curves



Liver transplantation in patients with grade 3 acute-on-chronic liver failure: 
Pre-transplant risk factors of post-transplant mortality

*Not intubated vs. intubated vs. intubated with PaO2/FiO2<200 mmHg
†Variables were dichotomized using Youden’s index. Risk factors were as follows: age ≥53 years; intubation with PaO2/FiO2 <200 mmHg; lactate levels >4 mmol/L; leucocyte count ≤10G/l 

Artzner T, et al. ILC 2019; PS-212

RESULTS

• 1-year survival was 67.1%

• 4 independent risk factors of 1-year mortality identified 

in the determination cohort (Table)

• Predictive model derived from these factors was tested

– Determination cohort: AUROC 0.87

– Validation cohort: AUROC 0.80

• Survival differed according to risk factors at LT† (Figure) 

CONCLUSIONS Four simple, clinically relevant factors can estimate post-LT outcome of critically ill 

cirrhotic patients and assist with decisions on the allocation of livers to patients with ACLF-3

Independent risk factors of 1-year mortality

Older age OR 1.092 [95% CI 1.003–1.19]; p=0.0416

Respiratory failure* OR 4.34 [95% CI 1.02–18.49]; p=0.047

Lactate >4 mmol/L OR 8.04 [95% CI 1.56–41.51]; p=0.0128

Lower leucocyte count prior to LT OR 0.86 [95% CI 0.76–0.97]; p=0.014

TABLE 

p=0.296

FIGURE 



BACKGROUND & AIMS 

• CysC is an early biomarker of renal dysfunction 

• Aim: To assess the predictive capacity of CysC for survival and ACLF development in patients 

with cirrhosis on the WL for liver transplantation (LT)

METHODS

• Retrospective cohort with cirrhosis on LT WL, Hospital Italiano, Buenos Aires (Jan 2014−Dec 2017)* 

• CysC was measured at pre-LT evaluation

– Capacity of liver-, kidney- and global status-related variables at WL inclusion to predict WL mortality 

and ACLF development† was evaluated with competing risk regression analysis‡

Cystatin C as a predictive biomarker of acute-on-chronic liver failure 
development and mortality on the liver transplant waiting list

*Data were collected from LT listing to death, LT or last date of follow-up; 
†According to CLIF-SOFA definition; 
‡With LT as the competing risk of mortality in WL and LT or death as the competing risk of development of ACLF.

Mauro E, et al. ILC 2019; THU-044

RESULTS 

• 180 patients were included: 40% female; median age 59 years; main aetiologies: alcohol, HCV 

and NASH; indication for LT in 88% was decompensated cirrhosis

• Non-categorical outcomes are shown in the table on next slide



Cystatin C as a predictive biomarker of acute-on-chronic liver failure 
development and mortality on the liver transplant waiting list

*Adjusted for confounders: MELD-Na, albumin, encephalopathy, sex and subjective global nutritional assessment.

Mauro E, et al. ILC 2019; THU-044

RESULTS (Cont.) 

• During follow-up, 56 (31%) developed ACLF, 

54 (30%) underwent LT and 35 (19%) died

• CysC ≥1.5 mg/L was independent predictor* of:

– [A] ACLF (sHR 2.68; 95% CI, 1.43–5.00; p=0.002)

– [B] WL mortality (sHR 3.58; 95% CI, 1.47–8.73; p=0.005)

CONCLUSIONS Higher levels of CysC

are associated strongly with the 

development of ACLF and mortality in 

WL, regardless of MELD-Na, albumin or 

history of ACLF. CysC may help to 

identify patients at high risk of short-term 

mortality on the LT WL

Parameter Median Range

Median MELD-Na 16 13–21

Creatinine, mg/dL 0.8 0.6–1.07

CysC, mg/L 1.46 1.13–2.05

Follow-up mortality, mo 12.8 6.59–24.55

ACLF, mo 11.7 4.45–22.62

TABLE 

FIGURE 

A B



BACKGROUND & AIMS 

• Diagnosis of ACLF uses serum creatinine as an indicator of kidney failure

• General consensus that acute kidney impairment in cirrhosis should be based on AKI criteria instead

– Relationship between kidney failure defined using AKI criteria and ACLF is not known

• Aim: To investigate AKI in patients with and without ACLF and relationship with outcomes

METHODS 

• Prospective, single centre study in 518 patients* with decompensated cirrhosis 

• Patients were classified into 4 groups: 

– No AKI−No ACLF (265 episodes)

– No AKI−ACLF (18 episodes)

– AKI−No ACLF (142 episodes)

– AKI−ACLF (214 episodes)

• Demographic, clinical and analytical data were assessed

– As well as urinary biomarkers (NGAL, IL-18 and albumin)

Implementation of AKI criteria to patients with ACLF: 
Characteristics of effect on outcomes

*639 consecutive admissions/episodes.

Napoleone L, et al. ILC 2019; THU-046

AKI occurred in 356 (55.7%) admissions

ACLF occurred in 232 (36.3%) admissions



Implementation of AKI criteria to patients with ACLF: 
Characteristics of effect on outcomes

†Multivariate analysis.

Study funded by FIS PI16 / 00043 and H20/20 731875 (LIVERHOPE).

Napoleone L, et al. ILC 2019; THU-046

RESULTS 

• Differences between the AKI−No ACLF and 

AKI−ACLF groups are shown in the table

• ATN as a cause of AKI was more common 

with ACLF vs. without

– 13% vs. 0%, p<0.001

• Mortality in AKI−No ACLF was higher than 

in No AKI−No ACLF

– 14% vs. 7%, p=0.04

• Mortality strongly associated with NGAL

– ACLF and urinary NGAL at Day 3 were 

independent predictors of 3-month survival†

CONCLUSIONS Characteristics and outcomes of AKI are strongly dependent on associated 

ACLF. AKI with associated ACLF results in worse kidney and survival outcomes. Presence of ACLF

and increased urinary levels of NGAL are associated with poor outcomes

TABLE 

Parameter AKI−No ACLF

%

AKI−ACLF

%

AKI stage 1A 53 12

AKI stage 3 1 16

Hepatorenal syndrome 32 25

Resolution of AKI 89 54

Progression of AKI (≥1 stage) 4 28

Mortality 

During hospitalization

At 3 months

4

14

38

49

p<0.001 for all AKI−No ACLF vs. AKI−ACLF comparisons
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Figure 1B: CONSORT Flow Diagram 
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Bajaj JS, et al. ILC 2019; PS-087



SAEs and AEs Placebo (n=10) FMT (n=10)

Number of SAEs (median, range) 11 (1.0, 0-6) 1 (0, 0-1)**

Number of Patients with SAEs 6 1*

Hepatic Encephalopathy

HE episodes (number of total episodes) 6 1

HE episodes requiring hospitalization/ER visits 6 1

HE episodes managed as an outpatient 0 0

Number of Patients with HE 3 1

Infections

Infections (number of total infections; all 
needing hospitalization/ER visits)

3 (Pneumonia, n=1, 
Cellulitis n=1, Fever +diarrhea  n=1)

2 (Pneumonia, n=1, UTI, n=1)

Number of patients with infections 3 2

Deaths 1 0

Patients with Self-limited AEs

Constipation (number) 1 2

Diarrhea (number) 1 1

Bloating (number) 0 1

Nausea/vomiting (number) 1 0
Bajaj JS, et al. ILC 2019; PS-087



Baseline Microbial Diversity was Similar Between Groups



Stool Microbial Changes Between and Within Groups

Post-FMT vs Post-placebo at Day 30: ↑Proteobacteria in Post-placebo

Pre-FMT vs Post-FMT: ↑Lachnospiraceae in Post-FMT

Bajaj JS, et al. ILC 2019; PS-087



Background-II

• Fecal microbial transplant (FMT) is used most often in C.difficile to improve outcomes 

• In a prior study, we randomized patients with recurrent HE to SOC or to broad-spectrum 
antibiotics followed by FMT from a donor enriched in beneficial microbial taxa via enema 
in an open-label fashion

• FMT was safe, with improvement in cognition and HE episodes at 5 months and 1 year 
post-therapy. 

• However, 
– Patients preferred a potential oral route to enema

– Placebo-controlled studies are needed

– Need to study FMT without pre-procedure antibiotics

Bajaj JS, et al. ILC 2019; PS-087
Kelly et al Gastro 2014, Bajaj et al Hepatol 2017, Bajaj et al Gastro 2019



Methods-II

• Baseline stool collection, cognitive testing (Psychometric Hepatic 
Encephalopathy score (PHES*) and EncephalApp Stroop

• Upper endoscopy and duodenal biopsies and sigmoidoscopy with 
biopsies were performed

• 15 Placebo or FMT capsules administered once and patients followed for 
5 months.

• Repeat EGD and sigmoidoscopy were performed only for the FMT-
assigned patients 

Bajaj JS, et al. ILC 2019; PS-087

*Psychometric hepatic encephalopathy score (PHES) contains five paper–pencil tests



Methods-III

• Microbiota analysis
– 16s rRNA sequencing of stool, sigmoid and duodenal mucosa microbiota

– Specific focus on Lachnospiraceae and Ruminococcaceae constituents

• Intestinal barrier analysis 
– Duodenal defensin expression defA6 and defA5 (RT-PCR)

– Duodenal IL-6 expression (RT-PCR)

– Duodenal junctional protein E-cadherin encoded by CDH1 gene (RT-PCR)

– Serum Lipopolysaccharide binding protein (LBP) levels (ELISA)

Bajaj JS, et al. ILC 2019; PS-087



Baseline Variables FMT  (n=10) Placebo (n=10) P value

Age 63.3±4.2 64.2±6.2 0.71

Gender (M/F) 8/2 8/2 1.0

Race (Caucasian/AA/Hispanic) 7/3/0 7/3/0 1.0

Etiology (HCV/Alc/HCV+Alc/NASH/Others) 2/1/3/2/2 3/1/2/2/1 0.78

PPI use 10 10 1.0

Lactulose 10 10 1.0

Rifaximin 10 10 1.0

MELD score 9.5±2.6 10.9±4.2 0.39

AST 48.4±13.8 40.9±20.8 0.36

ALT 39.0±16.4 21.9±15.5 0.33

Alkaline Phosphatase 144.8±66.7 126.9±40.7 0.48

INR 1.27±0.17 1.30±0.16 0.69

Bilirubin 1.26±0.80 1.46±0.80 0.53

Serum albumin 3.3±0.5 3.3±0.6 0.67

WBC (103/ml) 4.65±1.43 5.4±2.0 0.37

Hemoglobin (g/dl) 13.5±1.9 12.9±2.6 0.21

Platelet count(103/ml) 113.0±48.5 140.4±70.5 0.33

Groups were 
matched at 

baseline
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Lab value 

changes

Safety visit (1-2 weeks post 
endoscopy) P value 30-day visit P value

Placebo FMT Placebo FMT

MELD score 11.7±3.9 10.2±4.5 0.44 11.3±3.9 8.7±2.9 0.11

AST 41.0±21.4 49.4±11.1 0.29 43.4±26.0 50.2±16.3 0.50

ALT 30.9±12.4 39.0±13.2 0.18 35.1±14.6 40.4±13.6 0.42

Alk Phos 133.7±57.3 145.8±67.0 0.67 132.2±57.6 132.9±59.7 0.98

INR 1.32±0.22 1.29±0.16 0.73 1.31±0.23 1.23±0.14 0.40

Bilirubin 1.57±0.72 1.49±0.74 0.81 1.62±0.92 1.29±0.59 0.336

Serum albumin 3.17±0.57 3.33±0.48 0.51 3.32±0.67 3.52±0.49 0.46

WBC (103/ml) 5.1±2.2 4.9±1.5 0.83 5.1±2.0 5.0±1.3 0.93

Hemoglobin 

(g/dl)

11.7±2.8 13.4±1.8 0.13 12.5±2.9 13.9±1.5 0.20

Platelet 

count(103/ml)

146.4±85.6 108.4±31.8 0.22 142.9±76.5 116.0±53.3 0.38

Results
No safety signal 

or changes in 
MELD score over 

the study
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Background-I
• Recurrent hepatic encephalopathy (HE) is a major clinical, psycho-social and 

financial burden

• Standard of care (SOC), including lactulose and rifaximin, are effective but 
patients do recur despite these therapies

• Multiple HE episodes can lead to persistent cognitive impairment and 
burden on caregivers, which may not reverse even after liver transplant

• Patients with cirrhosis and HE have altered gut microbiota composition and 
function and an impaired intestinal barrier

Bajaj JS, et al. ILC 2019; PS-087
Vilstrup et al Hepatol 2014, Bass et al NEJM 2010, Bajaj et al Gastro 2010, Bajaj et al Nature 2015, Albillos et al Hepatol 2018

Fecal microbiota capsules are safe and effective in patients with recurrent 
hepatic encephalopathy: A randomized, blinded, placebo-controlled trial



Sigmoid Microbial Changes Pre vs Post-FMT

Bajaj JS, et al. ILC 2019; PS-087

Reduction in Veillonellaceae were seen post-FMT in sigmoid(p=0.04) and stool(p=0.05)



Long-term albumin administration in decompensated
cirrhosis (ANSWER) ): an open-label randomized trial

Caraceni P, et al. Lancet 2018;391:2417–29

The probability of first
paracentesis

Protect against other complications of cirrhosis

Long-term HA administration; 40 g twice weekly for 2 weeks, and then 40 g weekly, for up to 18 months



Advantages/Limitations

• An open label trial

• Long-term HA administration is an expensive treatment

• HA treatment was associated with a significant reduction in the number 
of hospital admissions, the total days spent in the hospital combined 
with fewer paracenteses, and lower expenditure to treat complications-
balancing the HA cost

• Gastro-esophageal variceal bleeding and related deaths were not 
increased by the HA dose (likely to be caused by blood volume 
expansion after the prolonged administration of huge amounts of HA)



Advantages/Limitations 

• A larger group of patients. Child B patients without active bleeding on initial 
endoscopy were included and constituted the major group of patients (n=73) 

• Both used covered stents; Both have demonstrated no increase in hepatic 
encephalopathy rate  & improved survival

• The decision to perform TIPS was based on the measurement of hepatic venous 
pressure gradients, a test that is not widely available, especially under 
emergency conditions

• Patients in Child C or B with active variceal bleeding, failure to initially control 
bleeding or early rebleeding contributes to worsen the prognosis and may 
preclude the use of rescue TIPS

• The risks of treatment failure and death were higher in patients with Child C than 
in those with class B in the García-Pagán study however, the beneficial effect 
with early TIPS was homogeneous across most of subgroups in Ly study 


