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Renal 

cystatin C - a small plasma protein 
of ∼13 kDa that inhibits cysteine 

proteases . produced by all 
nucleated cells and filtered at the 

glomerulus.  

NGAL – Neutrophil gelatinase-
associated lipocalin Major 

upregulated protein in response to 
ischemic or nephrotoxic injury 



89: Plasma Cystatin C is a predictor of renal failure, hepatorenal 
syndrome, ACLF and mortality in patients with acutely 

decompensated liver cirrhosis Markwardt, et al 

• Aim: To investigate whether NGAL and Cystatin C, two novel markers of renal 
function, can predict development of renal failure, HRS and ACLF before onset, 
and whether they have prognostic power regarding mortality. 

• 429 patients hospitalized for acute decompensation of cirrhosis in the Canonic 
study (EASL-CLIF Acute-on-Chronic Liver Failure in Cirrhosis (CANONIC) 1343 
hospitalized patients with cirrhosis and Acute Decompensation, at 29 liver units in 
8 European countries ) 

• Results: 
– Baseline: NGAL and Cystatin C higher in patient with renal failure or would develop renal 

failure 
– Cystatin C, but not NGAL was found to be predictive of  

• renal failure (OR 9.40 [1.78; 49.65]) 
• HRS (OR 4.2 [1.2; 12.8])  
• ACLF (OR 5.9 [1.3; 6.0]) development. 

– HR mortality 28D and 90D: Cystatin C – 3.9 and 2.6, NGAL 1.9 and 1.6 
– Cystatin C improved prediction capacity of MELD 

• Conclusion: Cystatin C predicts renal failure in patients with acute decompensation 
and predicts mortality 



90: Incidence, Predictors And Outcomes Of Transition 
Of Acute Kidney Injury To Chronic Kidney Disease In 
Cirrhosis - A Prospective Cohort Study Maiwall, et al 

• Studies have suggested an increased incidence of transition from functional to structural kidney damage after an episode of AKI secondary to 
nephron loss and hyperfiltration, vascular insufficiency and maladaptive repair mechanisms which cause incomplete recovery and transition to 
chronic kidney disease(CKD) 

• Structural AKI – non-resolution of elevated creatinine 
• Methods:  

– 709 cirrhotics followed up for a year for the development of new AKI and observed for resolution and progression of AKI. 

• Results:  
– mean age 51±11.4 yrs, 76% males with baseline serum creatinine (SCr) of 1.14±0.42 mg/l and CysC of 1.63±0.91, 236(33%) had AKI at enrolment, 113(16%) 

had AKI in the last 3 months. 
– 348(49%) developed new episodes of AKI at a median follow up 170 (IQR 30-278) days.  
– Of these 113(47.8%) developed more than one episode of AKI.  
– Structural AKI developed in 157 (44.9%) at a median follow up of 126 (IQR 9-235) days. 
– Patients who developed structural AKI 

• more frequently had AKI in the past (p=0.05), multiple AKI episodes (p=0.04), severe AKI requiring dialysis (p<0.001), 
• higher peak sCr (p<0.001) and prolonged duration of AKI (p=0.02).  
• Further, these patients had a significant worsening in sCr (P<0.001) and decline in GFR (P=0.001) from baseline till last follow up.  

– Significant predictors of structural AKI on multivariate analysis included  
• sCysC  (P=0.016, HR 1.19, 95% CI 1.03-1.37),  
• severity of the AKI episode;  Stage 3 (P<0.001, HR 3.06,95%CI 1.78-5.27) versus Stage 2 (p<0.001,HR 2.35,95%CI1.35-4.07) versus Stage 1 (HR 1)  
• MELD score (p<0.001, HR 1.03,95%CI 1.018-1.044).  

– A cut-off of CystC≥1.9 predicted structural AKI with fair accuracy (AUROC 0.75).  
–  Mortality: Development of structural AKI was also an independent predictor of mortality (HR 3.37,95%CI 2.28-4.96)  
– MELD score (HR 1.02,95%CI 1.008-1.03), 
– leucocyte counts (HR 1.03, 95%CI 1.01-1.04), 
– sCysC(HR 1.35, 1.18-1.54)  
– hepatic encephalopathy (HR 1.5, 95% CI 1.11-2.04). 

• Conclusion:  
– Almost 50% of cirrhotics develop new AKI episodes  of which one-half progress to structural kidney damage which is  associated with impaired renal  

functions and poor outcome.  
– Presence and severity of AKI, serum Cystatin C and severity of liver failure predict transition from functional to chronic kidney damage in patients with 

cirrhosis. 

 



2064: Oral Rifaximin Soluble Solid Dispersion Immediate-Release  (SER) 
40 mg Prevents Development of Cirrhosis-Related 

Complications: a Phase 2, Randomized, Multicenter, Double-Blind, Placebo-
Controlled Trial  Bajaj, etal 

• 518 with cirrhosis and well-controlled ascites 
–  no history of esophageal VB or SBP  
– randomized to rifaximin once nightly for 24 weeks. 

SSD groups  
• IR 40 mg, IR 80 mg,  
• SER 40 mg, SER 80 mg 
• IR 80 mg+SER 80 mg)   
• placebo 

         - Endpoint: all-cause mortality or hospitalization in 6M 
• Results:  

– 518 patients were treated (78-94 patients per group).  
– 57.1 years, mean MELD 11.5, and 80.6% of patients were 

Child-Pugh B 
– A 52% reduction in risk of mortality or cirrhosis 

complication–related hospitalizations was observed with 
rifaximin SSD IR 40 mg vs placebo (hazard ratio: 0.48; 95% CI 
[0.24–0.94] 

– Significantly fewer patients treated with rifaximin SSD IR 40 
mg vs placebo had a hepatic encephalopathy (HE) episode 
(2.6% vs 12.8%; P=0.01). No significant differences in all-
cause mortality or He related hospitalizations were 
observed in other groups. 

• More patients receiving IR 40 mg than placebo experienced adverse 
events (AEs) of insomnia (12.8% vs 7.4%) and headache (10.3% vs 
6.4%).  

• AEs lower with IR 40 mg vs placebo included pruritus (1.3% vs 9.6%) 
and fatigue (1.3% vs 11.7%). 

• Conclusions: Rifaximin SSD IR 40 mg was well tolerated and 
prevented the development of further decompensation in 
patients with cirrhosis and well-controlled ascites. 

 

 

 



86: Impact of Baseline Chronic Liver Disease Characteristics on the Efficacy of 
Oral Rifaximin Soluble Solid Dispersion Tablets for the Prevention of Further 

Decompensation or All-Cause Mortality in Patients With Cirrhosis and 
Ascites    Arun Sanyal 

• Conclusions: Rifaximin SSD IR 40 mg daily for 24 weeks was superior to 
placebo for reducing hospitalizations related to complications of cirrhosis 
and all-cause mortality.  

• Subgroups greater with significantly beneficial response to rifaximin SSD IR 
40 mg. 

– alcohol as the etiologic factor for cirrhosis  

– more compensated disease 



247 A Randomized Controlled Trial Comparing Lactulose plus 
Albumin versus Lactulose alone for Treatment of 

Hepatic Encephalopathy     Barjesh Sharma New Delhi 
 

• AIM: Efficacy and safety of albumin plus lactulose versus lactulose alone for treatment of overt HE.  
• Methods: In prospective randomized controlled trial, 120 patients with overt HE were randomized 

in 2 groups;  
– group A lactulose plus albumin 1.5 gm/kg/day (n=60)  
– group B, lactulose alone (n=60). 

•  Primary end point: complete reversal of HE and secondary end points: mortality and hospital stay. 
• Results:  

– 120 patients (mean age 40.4 ± 9.3 years; M:F 100:20)  
• 36 (30%) patients CTP class B and 84 (70%) were in CTP Class C. Mean CTP score was 9.8 ± 2.1 and MELD score 26.1 ± 5.3.  
• HE on admission: 27 (22.5%) grade 2, 57 (47.5%) grade 3 and 36 (30%) grade 4 

 

– Complete Reversal of HE: Forty five (75%) group A vs thirty two (53.3%) group B (p=0.03).  
– Mortality significantly lower in lactulose plus albumin group [11 (18.3%) ] versus lactulose alone [19 (31.6%), 

(p<0.05)]. There were significantly more deaths in group-B due to sepsis (Group-A Vs Group-B: 6:14, p=0.01).  
– Blood tests:  

• significant (p<0.04) decrease in levels of arterial ammonia, IL-6, IL-18, TNF-alpha and endotoxins after treatment in both 
groups.  

• Mean fall in arterial ammonia levels were not significantly different (p=NS) 
• significantly greater (p<0.04) decrease in levels of IL-6, IL-18, TNF-alpha and endotoxins  in group A compared to group B 

after treatment.  
• Patients in lactulose plus albumin group had shorter hospital stay (6.4 ± 3.4 vs 8.6 ± 4.3 days, p=0.01). 

• Conclusions: 
Combination of lactulose plus albumin is more effective than lactulose alone in treatment of overt HE. 



2070: Chronic Outpatient Intravenous Albumin Decreases 
Hospitalization and Mortality in Patients with Cirrhosis and 
Refractory Ascites or Anasarca. Osborne et al, Baylor Dallas 

Background:  
Chronic albumin therapy has been associated with improved diuresis in patients with refractory ascites who are not 
candidates for TIPS. 
 
• Hypothesis:  
 Chronic albumin given on an outpatient basis independently from albumin provided during 
 paracentesis may also reduce the need for hospitalization and reduce mortality in this population. 
• Methods:  

– Refract ascites or anasarca not eligible for TIPS  
– Consecutive patients, retrospective 
– SPA 50 gms (25% SPA) up to once a week in addition to SPA at paracentesis, discretion of attending 
– Laboratory and clinical data during 3 months before and after initiation of albumin therapy were assessed. 
– Endpoints: 1. Hospitalization due to complications CLD 2. Mortality 

• Results: 97 patients received at least one outpatient albumin infusion:  
– age 62, male 64%, W 86%, median meld 15, 51 %  hosp in 3 M prior 
– Median infusions 5, 73% > 3 infusions 
– Group > 3 infusions:  decreased mortality independent of age, HCC, AKI, BMI, MELD, # hosp  before or after albumin, 
– HR .24 p=.01 no deaths  > 12 infusions 

• Conclusions: 

– Albumin therapy may improve outcomes through enhanced volume management and reduced 
incidence of complications. 
 



2085: Bacterascites is associated with poor clinical outcome in 
decompensated cirrhosis.  Oey, et al, Netherlands 

• 304 patients, retrospective consecutive: 31 
BA, 85 SBP, 188 controls 

• ascitic cultures and analysis obtained 
between in 2003 to 2006 and 2013 to 2015 

• in patients with decompensated liver 
cirrhosis. 

• Endpoint: transplantation or death within 1 
year. 

• Results: Multivariate analysis for risk factors, 
increasing the probability of liver 
transplantation or death within 1 year. :  
– MELD score (HR 1.066; CI 1.048-1.084; 

P<0.001),  
– albumin <11 g/L in ascites (HR 1.714; CI 

1.074-2.736; P=0.024),  
– bacterascites (HR 1.990; CI 1.226-3.232; 

P=0.005),  
– SBP (HR 1.486; CI 1.040-2.122; P=0.029) 1 

• Conclusions:  
Bacterascites is an independent prognostic factor 
for survival in patients with decompensated 
cirrhosis. 

 



85: Validating and refining non-invasive Baveno criteria 
for ruling out high-risk varices Turco, et al (Yale, Italy) 

• High risk varices (HRV) (medium/large varices) requiring primary 
prophylaxis. Per recent Baveno consensus, EGD can be avoided by 
using noninvasive criteria, specifically liver stiffness (LS) by transient 
elastography (TE) <20 kPa and platelets >150,000/mm3. 

• Objectives:  
– 1) Validate Baveno criteria in two cohorts (U.S. and Italy);  

– 2) investigate sensitivity and negative predictive value (NPV) including data from 
from the literature 

– 3) refine Baveno criteria so that more EGD could be avoided. 

• Methods:  
– Patients with compensated cirrhosis (never had ascites, encephalopathy or 

variceal hemorrhage) 

–  LS> 10 kPa who had endoscopy within 1 year of TE were included in the study.  

– Sensitivity and NPV were assessed in the U.S and Italian cohorts  

• Results:  
– HRV in patients with Baveno criteria,  no HRV thereby validating criteria 

• 61/205, 30%, in the U.S. cohort, no HRV 

• 14/111, 13% in the Italian cohort, no HRV  
– adding data from 7 not fully published studies, 22% (530/2453) fulfilled Baveno 

criteria but nine (1.7%) patients with HRV would have been missed. Sensitivity 
was 94% [95% CI 89-97%]; NPV 97% [95-99%],  

– up to 11% of patients with HRV could be misclassified.  

– With modified criteria  (using MELD) as depicted in the Figure (U.S. cohort) we 
could avoid 56 % endoscopies. (figure to right). 

– This strategy validated in the Italian cohort with a higher prevalence of HRV 
where 41% EGD could have been avoided, with a sensitivity 100% [81-100%], 
NPV 100% [90-100%].  

• Conclusions: Baveno criteria correctly identify patients without HRV 
with only 22% of endoscopies avoided.  

• Refining criteria with MELD can allow the avoidance of up to 50% of 
endoscopies while maintaining a high sensitivity. 

 

 



87: Early-TIPS improves survival in high-risk variceal 
bleeders. Results of a Multicenter Variceal Bleeding 

Observational Study  Hernandez-Gea, et al Italy, Spain 
Background: 20% of patients with acute variceal bleeding (AVB) die during the first 6 weeks. Assess role of early TIPS in 
a large number of CP-C and CPB-AB patients with AVB admitted to referral centers 

 
• Methods: Multicenter, international, observational study including 2168 patients from 34 centers between April 

2013 and April 2015. Placement of early-TIPS was based on individual center policy. Patients were followed up to 1 
year, death or liver transplantation. 
 

• Results:  
– Patients: 671/2168 patients (30.9%) were high-risk  
– exclusion criteria (HCC beyond Milan, age >75, creatinine ≥3mg/dl, PVT or Child>13) 
– 434 (65%) CP-C <14 points and 237 (35%) CPB-AB.  
– Treatment:  

• 589 patients were treated with pharmacological + endoscopic therapy (Drug+Endo)  
• 82 with Early-TIPS.  

– There were no major differences among groups at baseline.  
– The 6-week and 1-year actuarial probabilities of remaining free of rebleeding were significantly higher in the Early-TIPS than in 

the Drug+Endo group: 93% vs 81%, and 87% vs 68%; P=0.002).  

 
• The benefit of early-TIPS was observed in CPB-AB and CPC.  

– Survival was Higher in the early-TIPS group: 6w-survival: 87% vs 77%; 1-y: 70% vs 62%; P=0.08).  
– survival benefit was only observed in CP-C:  6w: 85% vs 69%; 1y: 66% vs 53%; P=0.034) 

 

• Conclusions: The present study confirms in a large group of high-risk patients that the use of early-TIPS reduces 
rebleeding risk. Early-TIPS also improves survival in Child C patients. 
 



136: Hemodynamic Effects Of Carvedilol Plus Simvastatin In 
Cirrhosis With Portal Hypertension And No-Response 

To β-Blockers: A Double-Blind Randomized Trial. Alvarado-Tapias, 
Barcelona 

. 
• RATIONAL:  

– Carvedilol (Cv) is more effective than traditional non-selective β-blockers (NSBB) to reduce the hepatic venous pressure gradient (HVPG). 
Statins also improve portal hypertension by reducing the intrahepatic vascular resistance. 

• METHODS:  
– cirrhosis, CSPH (> 10 mmHg) and high-risk esophageal varices without previous bleeding  for primary prophylaxis 
– Baseline: HVPG was measured before and after i.v. propranolol (0.15 mg / kg). Acute responders (defined by HVPG decrease ≥20% from 

baseline) were treated with nadolol (Nd) and non-responders with Cv. Groups randomized to simvistatin (Sv) (40 mg QD) or placebo. Repeat 
HVPG 1 month. Post-prandial increase. 

• Results:  
– NSBB: 87 patients, 70 treated with Cv: 44 NSBB+Pb and 43 NSBB+Sv 
– 1 month: The HVPG decrease significantly at in both groups  and decrease was greater with  

• % decrease HVPG: NSBB+Sv vs NSBB+Pb   (15.2±13% vs 10.4±9%, P= 0.05);  
• HVPG decrease ≥20%:   37% vs 18%, P= 0.05).  

– In acute non-responders,  
• HVPG decreased significantly both with Cv+Pb (from 19.5±3 to 17.4±3 mmHg, P<0.001) and with Cv+Sv (from 20.0±3 mmHg to 16.8±4 mmHg, P< 

0.001)  
• decrease was slightly greater with Cv+Sv than with Cv+Pb (16.0±12% vs 10.3±9%, P= 0.06).  

– Postprandial increase of HVPG was markedly attenuated with Sv:  
• mean increase of 11.4±14% with Cv+Sv vs 22.9±18% with Cv+Pb (P= 0.03).  
• HVPG increased by ≥10% after meal was 79% with Cv+Pb vs 46% with Cv+SV (P= 0.03). 

 

• CONCLUSIONS:  
– In high-risk patients with no-response to traditional NSBB, Cv achieve a significant reduction in HVPG and such a reduction is 

significantly increased with the addition of Sv.  
– combined treatment with Cv+Sv achieve a marked and significant attenuation of the postprandial HVPG increase.  
– addition of Sv may improve the clinical efficacy of Cv alone. 

 



251: The impact of statins on mortality in patients with 
compensated or decompensated alcoholic cirrhosis in a 

nationwide retrospective study. 
 Ulrich Bang  Denmark 

 • AIM: assess the clinical impact of the use of statins in patients with various degrees of alcoholic cirrhosis. 

• METHODS: Danish Nationwide databases from 1995 through 2010 to identify patients with alcoholic cirrhosis (ICD-10 code K70.3) 
together with co-morbidity and use of statins in relation to mortality.  

• Patients:  

– decompensated alcoholic cirrhosis (DAC): history of variceal bleeding, banding procedure or paracentesis ;entered the cohort at 
the time of diagnosis of DAC.  

– The rest of the cohort were classified with compensated alcoholic cirrhosis (CAC) for whom cohort-entry was the time of 
cirrhosis diagnosis.  

– a propensity score for dispensing of statins, which we used in a matched analysis with a user:nonuser of statins ratio of 1:4. We 
included age, year of cohort-entry, gender, socio-economic status, Charlson comorbidity score, use of diuretics, and use of non-
specific beta-blockers in the propensity score. 

• Results:  

– 17,424 patients with cirrhosis, we found 10,339 with CAC and 7,085 with DAC, and statins were used by 7.1% of the patients 
with CAC and 5.7% of the patients with DAC.  

– After the matching process we included 2,305 patients with CAC and 1,225 patients with DAC in the propensity score matched 
analysis.  

– Mean age at cohort entry was 56 years (SD 9). During follow-up, 48% patients with CAC and 50% patients with DAC died with 
mortality rates of 172 (95%CI 162–183) and 218 (95%CI 201–236) deaths per 1,000 person-years, respectively.  

– CAC : using statins mortality-rate of 88 (95%CI 74–103) compared to 200 (95%CI 188–214) not using statins;                          
hazard-ratio of 0.45 (95%CI 0.37–0.53, p<0.0001).  

– DAC we found mortality rates of 142 (116–175) and 240 (221–262) for statin versus non-statin patients, respectively, a       
hazard-ratio of 0.60 (95%CI 0.48–0.75, p<0.0001). 

• Conclusion The use of statins was associated with a significantly decreased risk of death among patients 
with CAC or DAC in this retrospective study. 
 



88: Intrahepatic venous obstructions: a primary event in the 
development of hepatopulmonary syndrome ? 

 

• Background and aims: Hepatopulmonary syndrome (HPS) is characterized by hypoxemia and intrapulmonary vascular dilatations in patients with liver disease. The 
pathogenesis of HPS is poorly understood. Liver changes associated with HPS have not been studied. The aim of this study was to describe imaging and pathology 
changes associated with HPS. 

• Patients and methods: monocentric, retrospective, case-control study.  
– all patients having undergone a liver transplantation assessment between 1997 and 2015  
– pretransplantation diagnosis of alcoholic, viral or cryptogenetic cirrhosis associated with HPS, defined as PaO2 ≤ 70 mm Hg and a “positive” contrast enhanced 

echocardiography. 
– 3/1 controls and matched age, sex, CLD,  
– Blinded liver histologic, blood tests, scans 

• Results:  
– 21 CT-scans and 19 explanted livers from patients with HPS were compared to 63 CT-scans and 57 livers from cirrhotic patients without HPS 
–  Age, cause and severity of cirrhosis were similar between both groups.  
– At imaging, compared with controls, patients with HPS: 

•  more frequently had abnormal intrahepatic portal vein branches (i.e.reduced in caliber and/or not visible) (24% vs. 60%; p=0.03),  
• stagnant or hepatofugal portal blood flow (27% vs. 57%; p=0.05)  
• large portosystemic collaterals (25% vs. 65%; p=0.01), including larger paraumbilical vein diameter (2.0 vs. 4.5 mm; p=0.01).  
• Hepatic artery diameter was also larger (5.6 vs. 7.0 mm; p=0.001).  

– At pathology, compared with controls, patients with HPS more frequently had:  

» liver parenchymal extinction (28% vs. 53%; p=0.05),  
» incomplete septal cirrhosis (2% vs. 16%; p=0.046),  
» intrahepatic portal vein thrombosis (12% vs. 47%; p=0.001),  
» thickening or obstruction of centrilobular veins (40% vs. 63%; p=0.025),  
» sinusoidal dilatation (44% vs. 74%; p=0.048) and  
» vascular proliferation in fibrous bands (72% vs. 95%; p=0.001). 

• Conclusion:  
– HPS is associated with imaging and pathology evidence of small portal vein obstructions, increased portosystemic shunting and larger 

hepatic artery.  
– This results suggest that intrahepatic portal vein obstructions lead to the release by the ischemic liver of pro-angiogenic/vasodilatatory 

mediators responsible for the intrapulmonary vascular dilatations characteristic for HPS.  
– Anticoagulation might thus be useful in HPS patients. 

 



Prothrombin time is insensitive for 
natural anticoagulants (AT, TFPI, PC/PS) 
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No protein C activation during TF-induced  coagulation in  plasma due to 
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Hypercoagulable features in cirrhosis 

• Increase protein C system in cirrhosis – highest 
Child C 

• Dysfunctional protein S/TFPI system  

• Enhanced thrombin generation (j thromb 
Haemost 2014: 12: 1647) 

• Decreased fibrin clot permeability 

• Platelet hyperfunction 

• Increased intravascular tissue factor 



Hypercoagulability in Cirrhosis 

• Coagulation in CLD is an abnormal balance slightly favoring coagulation 
– Not auto anti-coagulated 
– INR alone not a good measure coagulation or bleeding tendency 
– Intra-hepatic coagulation may promote clinical disease 
– Giving FFP prior to procedures does not reduce bleeding risk  
      Exp Rev Gasto Hepat 2015 

• PVT-  
– Classification: location vs clinical presentation – Sarin, etal Gastro 2016 
– Natural history: comes and goes without intervention 
– Transplant: effects LT Anticoagulation (oral agents) reduces thrombosis and 

not associated with increased bleeding.  

• Progression of liver disease 
– Intra-hepatic part of the progression in many patients 
– Anticoagulation improves survival in patients with cirrhosis: trials underway 

and preliminary results are favorable 



Anticoagulation in Cirrhosis 

• Animal studies: reduce fibrosis and prolong survival 

• Human:  
– Villa, et al anoxaparin Gastro 2012 Enoxa study 

• 396 consecutive cirrhotic patients 

• 70 patients randomized to control or Rx – evenly matched 
exclusion primarily 150 with HCC 

• Results: prevented PVT and reduced liver decompensation 

• Cerini, Hepatology 2015 LMWH 
• 156 patients  no increase in bleeding on anticoagulation 

• Fewer clinical outcomes on Treatment 
• Chilbenox study France 

• Survival Free of transplant and decompensation   Spain 

 

 
 

 

 



Thank you for your attention. 



Hypercoagulable features in cirrhosis 

• Increase protein C system in cirrhosis – highest 
Child C 

• Dysfunctional protein S/TFPI system  

• Enhanced thrombin generation (j thromb 
Haemost 2014: 12: 1647) 

• Decreased fibrin clot permeability 

• Platelet hyperfunction 

• Increased intravascular tissue factor 



Hemostasis Normal 

• Normal hemostasis 

• Fragile 

• Bleeding varices not related to hemostasis 

• Liver transplantation can be done with 
minimal blood products 

• Patients with cirrhosis are not auto-
anticoagulated. 


