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G-CSF Therapy in Liver Disease

• Previous study showed a survival benefit in Alcoholic Hepatitis

• Hematopoeitic cell therapy with G-CSF may help liver regeneration

• Unclear if single versus multiple cycles of therapy should be used

• Previous studies have also been underpowered

• The goal of this study was to examine G-CSF in decompensated cirrhosis

• Non-blinded study of 100 patients given:

• Either four cycles of five days of G-CSF (5 µg/kg subcutaneously every 12 hours) at 

three monthly intervals with standard medical therapy (SMT) (Group A, n=50) 

• or SMT alone (Group B, n=50). 



G-CSF therapy in decompensated cirrhosis
• The primary outcome was 12-month 

transplant-free survival (TFS). 
• Secondary outcomes:

• mobilization of CD34+ cells at day 
6; improvement in clinical scores 
(Child Turcotte Pugh (CTP) and 
model for end stage liver disease 
(MELD)),
• control of ascites, episodes of 

infection, liver stiffness, nutrition, 
hospitalization rates, quality of life 
(QOL) scores, 
• need for liver transplant (LT) and
• adverse events at 12 months.

• Twelve-month TFS was significantly better in Group A 
than in Group B (74% vs 42%, p<0.001). 

• There was a significant increase in CD34+ cells at day 
6 of therapy in Group A as compared to baseline 
(p<0.001).

• Median change in MELD scores from baseline to 12 
months was significantly better in Group A than 
Group B (-3 (-9 to 5) vs 1 (-7 to 5), p<0.01). 

• CTP scores also showed significant improvement in 
Group A as compared to Group B (-2 (-1 to -4) vs 1 (0 
to 4), p<0.001). 

• Significant improvement in control of ascites, 
reduced episodes of infection, hospitalization rates, 
better QOL scores and a decreased liver stiffness and 
need for LT was also observed in Group A (p<0.05). 

• There was no improvement in nutrition in either 
group. G-CSF therapy was safe and well tolerated in 
DC.
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Portopulmonary HTN
TTDE in all patients prior to transplant surgery, systolic PAP ≥ 30 mmHg

RHC in selected cases, confirmation and grading of PoPHT
Mild PoPHT: mPAP > 25 mmHg, PVR > 240 dynes/s per cm-5, PCWP ≤ 15 mmHg, 
allow LT

Moderate PoPHT: mPAP 35-45 mmHg, PVR > 240 dynes/s per cm-5, PCWP ≤ 15 
mmHg if responder to vasodilator therapy, allow LT

Severe PoPHT: mPAP > 45 mmHg, PVR > 240 dynes/s per cm-5, PCWP ≤ 15 mmHg, 
medical therapy

PoPHT: Portopulmonary hypertension; TTDE: Transthoracic Doppler echocardiography; 
PAP: Pulmonary artery pressure; RHC: Right heart catheterization; PVR: Pulmonary vascular resistance; 
LT: Liver transplantation.

World J Gastroenterol. 2016 

https://www.ncbi.nlm.nih.gov/pubmed/26877607


Treatment of Portopulmonary HTN
• Porto-pulmonary HTN (PPH) occurs in a subset with cirrhosis
• There are limited therapeutic options for pulmonary HTN
• Post-transplant morbidity and mortality are high
• Endothelin receptor antagonist macitentan has demonstrated long-term 

efficacy in PAH and displays a good hepatic safety profile
• Management requires control of pulmonary HTN
• The 12-week, randomized, double-blind PORTICO trial evaluated efficacy and 

safety of macitentan in PoPH
• The PORTICO study examined macitentan in patients with PPH
• Patients with MELD <19 and CPT A/B were enrolled
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Macitentan for Portopulmonary HTN

• Patients aged ≥18 years with a 
diagnosis of PoPH (pulmonary 
vascular resistance [PVR] >320 
dynes/sec/cm-5; mean pulmonary 
arterial pressure [PAP] >25 mmHg) 
and without severe hepatic 
impairment, defined as Child-Pugh 
class C or model for end-stage liver 
disease score ≥19, 
• Randomized 1:1 to macitentan 10 mg 

or placebo. Primary endpoint was 
change in PVR at Week 12, expressed 
as ratio of baseline. Safety and 
tolerability were assessed 
throughout.
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Treatment of Portopulmonary HTN in 
Cirrhosis
• Macitentan reduced PVR by 35% vs placebo
• Macitentan significantly improved PAP and cardiac index vs placebo
• Macitentan did not affect mean HVPG or mean systolic blood pressure
• Most common adverse events (AEs; macitentan vs placebo) were peripheral 

edema (25.6 vs 11.9%) and headache (16.3 vs 16.7%)
• Four patients (macitentan) discontinued due to AEs, all unrelated to the liver. No 

patients died. 
• One macitentan patient experienced alanine aminotransferase and/or aspartate 

aminotransferase ≥3x upper limit of normal (ULN) with total bilirubin ≥2x ULN.
• Macitentan led to significant improvement in PVR and other hemodynamic 

parameters in PoPH. Safety was consistent with previous clinical trials; there were 
no hepatic safety concerns in this population
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Dialysis in the Patient with Cirrhosis

• AKI important cause of morbidity and mortality in cirrhosis
• “Hepatorenal syndrome” only develops in patients with portal HTN
• Role of dialysis in patients with cirrhosis and AKI remains unclear
• Timing of RRT (renal replacement therapy) also unclear
• Patients first should be resuscitated and given colloid
• Critically ill patients with cirrhosis with AKI were studied:
• randomized to Early Group {SLED initiated within 6-12 hours of presentation}
• or LG {SLED initiated once the patient met absolute criteria; ie, refractory 

hyperkalemia, metabolic acidosis, fluid overload, uremia or anuria >24 hours}
• clinical outcomes and adverse events compared
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Early vs Late Dialysis in Cirrhosis with AKI
• Thirty-three CIC(aged 47±9.6 yr, 88% males, 87% alcohol-related) were randomized.
• Pneumonia (58%) and spontaneous bacterial peritonitis (18%) were common. 
• Baseline demographic and renal parameters were comparable including lactate(mg/dL)[3.1±2.1 vs 3.6±2.3], 

MELD[ 33.2±6.7 vs 33.6±7.6] and SOFA scores[12.1±1.2 vs 13.1±4.4]. 
• Median time to dialysis (hours) was 7(IQR 6-8) in EG and 24 (22-48) in LG (p<0.001). Patients in the EG at 24 

hours had higher serum bicarbonate [22.9±3.4 vs 18±3.6, p=0.002 ], lower potassium [4.3±0.66 vs 3.8±0.36, 
p=0.019 ], CVP (10.7±0.7 vs 12±2, p=0.04] and phosphate levels [3.45±0.64 vs 4.08±1.24] than LG 
respectively.

• Mortality at 28-days [53% vs 44%; p=0.6] was similar, however, fewer deaths occurred in EG due to renal 
failure[0% vs 36%; p=0.08]. A lower (p<0.05) incidence of intradialytic hypotension (IDH) [7% vs 50%], higher 
urea reduction ratio[78% vs 18%;], lactate clearance [P=0.04], improvement in SOFA scores(by 2 points) at 48 
hours[57% vs 8%] and reversal of shock [59% vs 18%] was noted in the EG than LG. 

• A greater frequency of recovery of renal functions [57% vs 7%; p=0.006] was noted in EG which also 
translated into improved 28-day survival [0.03, HR 0.31, 0.10-0.93] after adjusting for the baseline SOFA 
score.

• Dialysis within 12 hours can avert serious metabolic complications, decrease incidence of IDH and deaths due 
to renal failure. A higher frequency of recovery of renal functions and reduced AKI related mortality could be 
achieved by early initiation of SLED



Frailty in Patients with CLD

• Predicts survival independent of MELD-Na
• Relationship between frailty and complications of portal HTN unclear
• A study of adults listed for LT without HCC at 9 U.S. LT centers who 

underwent outpatient testing using the Liver Frailty Index (LFI; grip, chair 
stands, balance) was conducted
• “frail” was defined as a LFI ≥4.5. On the same day as frailty testing:

• ascites was ascertained by physical exam; 
• HE determined by a Numbers Connection Test score>45 sec. 
• Logistic regression assessed associations between frailty and ascites/HE.
• Competing risks regression (with LT as the competing risk) assessed the subhazard

(sHR) of waitlist mortality (=death/delisting for sickness).
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Frailty in CLD

• A total of 1,068 patients with cirrhosis listed for LT were included: 
• 42% female, 61% non-Hispanic White, median [interquartile range (IQR)] age 57 y (50-63), 

MELDNa 18 (15-23). 
• Ascites was present in 37%, HE in 41%; 25% were frail. 
• The odds of being frail were higher in patients with ascites (OR 1.9; 95% CI 1.5-2.6) or HE (OR 2.4; 

95% CI 1.8-3.2). 
• However, among those with ascites or HE, patients who were frail had significantly higher rates of 

waitlist mortality than those who were not frail (figure).
• In competing risks regression (adjusted for MELDNa), HE (sHR 1.8, 95% 1.3-2.4; p<0.01) and 

frailty (sHR 2.0, 95% CI 1.5-2.7; p<0.01) were associated with waitlist mortality; ascites was not 
(sHR 1.3; p=0.08). 

• In multivariable models adjusted for MELDNa, age, Hispanic race, and albumin, including 
ascites, HE, and frailty, only frailty (sHR 1.8, 95% CI 1.3-2.5; p<0.01) remained significantly 
associated with waitlist mortality; neither ascites (sHR 1.2; p=0.22) nor HE (sHR 1.2; p=0.26) 
remained predictive



Frailty in CLD and LT Candidates

• Frailty is common among cirrhotic 
patients with ascites and HE. 

• However, frailty is strongly associated 
with waitlist mortality regardless of the 
presence of ascites or HE. 

• Frailty should be recognized as an 
independent complication of cirrhosis.

• The Liver Frailty Index, consisting of 3 
simple tests measured in an ambulatory 
setting, can be used in clinical practice as 
a tool to identify those with ascites or HE 
who are most in need of intensive pre-
habilitation or an accelerated path to 
transplant (eg, living donor transplant) to 
prevent their waitlist mortality. 



Bariatric Surgery in Patients with Cirrhosis
• Patients with “Morbid” Obesity have high rates of NAFLD/NASH

• Bariatric surgery is an established procedure

• Safety in patients with cirrhosis remains a concern

• Outcomes and complication rates in the community unclear

• Goal of this study was to examine outcomes in community practice

• DFW Hospital Council collaborative data warehouse (95% of hospitals serving 
97% of Dallas-Fort Worth-Arlington Metroplex and surrounding communities in 
rural, urban and community settings with 84 hospitals, 17 counties, 5.5. million 
annual hospital visits); 

• A unique ID tracks any patient over time accessing any of the various hospital 
systems. Death data is linked to the Social Security Death Index and the Death 
Master Index. 

• Survival was evaluated with Kaplan Meier method and risk factors for mortality 
were determined by Cox PH regression analysis (MVA).
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Bariatric Surgery Outcomes in Cirrhosis
• Liver-related hospitalizations for patients with BarS

increased from 0.16% (2006) to 1.6% (2015). 292 unique 
patients with BarS+cirrhosis were compared with 29,987 
cirrhotics without BarS. 

• BarS+cirrhotics were more likely to be female (73% vs 
38%), have NASH cirrhosis (16.1% vs 3.2%) with similar 
prevalence of Alc cirrhosis (30.8% vs 31.4%) and 
decompensation (71%).

• 5-year survival was lower for BarS+cirrhosis (57.9 vs 
62.8%, 

• Survival for BarS+Compensated cirrhosis was the same 
as any cirrhotic with Decompensated cirrhosis (p=0.8). 

• BarS was not associated with a better survival in NASH vs 
Alc cirrhosis. 

• On MVA, BarS (HR 1.4, 1.2-1.7) was associated with 
decreased survival (<0.01) even after adjusting for age, 
gender, NASH and decompensation (HR 1.3, 1.2-1.4).
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Cardiac Surgery in Patients with Cirrhosis

• Frequent reason for consultation in the hospital
• Risks of abdominal surgery in patients with cirrhosis increased
• Previous studies have focused on “open-heart” surgery
• Risks with trans-catheter procedures less clear
• Risk has been mostly defined using the Society of Thoracic Surgeons (STS) 

score. 
• cirrhosis has been shown to negatively influence outcome after aortic valve 

replacement. 
• The goal of this study was to compare outcomes between TAVR and SAVR 

in patients with cirrhosis.
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Cardiac Valve Surgery in Patients with 
Cirrhosis
• The records were reviewed of 105 consecutive patients with aortic 

valve stenosis and cirrhosis who underwent TAVR (n=55) or SAVR 
(n=50) between 2008 and 2016. 

• Long-term survival was compared using Cox proportional hazards 
analysis. Propensity scores, calculated using age, gender, year of 
surgery, STS score, and Model for End-Stage Liver Disease (MELD) 
score, were included as a covariate in the multivariable models. 

• A control group included 17 cirrhotic patients with symptomatic 
severe aortic stenosis who received only medical therapy.



Transcatheter (TAVR) vs Surgical (SAVR) Valve

• The TAVR group had comparable in-hospital (1.8 vs 2.0%) and 30-day 

mortality (3.6 vs 4.2%) compared to the SAVR group. 

• However, in comparison with the SAVR group, TAVR patients had shorter 

length of hospital stay (5 vs 6 days, P<0.001) and less blood product 

transfusion (24 vs 66%, P<0.001).

• During the median follow up time of 3.8 (95% CI 3.0-6.9) years, there were 
63 (60%) deaths. MELD score (adjusted hazard ratio [AHR] 1.13, 95% CI 

1.05, 1.21, P=0.002) was an independent predictor of long-term mortality 

after adjusting for age, type of surgery, STS score, and propensity score.

• In the subgroup of patients with MELD score less than 12, TAVR group had 

increased mortality compared to SAVR group (median survival of 2.8 vs 4.4 

years, P=0.047





Rising Healthcare Burden Due to ALD in Young
• Of 112,174 admissions with ACLF from 2006-2014, 

• 5772 (5.15%) patients were young, with 2.7% in 2006 and increasing to 4.9% in 2014. The most 
common etiology of chronic liver disease in young patients with ACLF was alcohol associated liver 
disease (19.8%), followed by non-alcoholic steatohepatitis (5.8%), and viral hepatitis (3.2%). 

• Compared to older patients with ACLF, younger patients (mean age 31 vs 56 years) were 
more likely to be female (35.3 vs 28.5%), obese (11.1 vs 7.6%), Hispanic (28.7 vs 17.9%), 
hospitalized in the southern U.S. (46.2 vs 32.6%) and admitted with alcoholic hepatitis 
(40.6 vs 16.5%) p<0.0001 for all. 

• ACLF severity was greater in young adults (26.8 vs 21.8% with ACLF-2 and 7.2 vs 3.4% 
with ACLF-3, respectively), whereas older adults were more likely to have ACLF-1 (74.6 vs 
65.9%). Despite similar frequency of esophageal varices, young adults were more likely 
to have variceal bleeding (11 vs 8%), hepatic encephalopathy (72.7 vs 68.3%) and 
hepatorenal syndrome (28.5 vs 19%), with increased use of mechanical ventilation (79 vs 
76%) and renal replacement therapy (31.9 vs 27.9%), p<0.001 for all. 

• Younger patients with ACLF had longer hospitalizations (16.6 vs 13.5 days) and higher 
hospital charges ($197,199 vs $154,816), p<0.0001 for both
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Nosocomial Infections in Cirrhosis
• NI were more likely to be respiratory, UTI, 

C.difficile and fungal, with more vancomycin 
resistant Enterococci (VRE).

• Age (OR 1.05), alcohol etiology (OR 1.45), 
admission MELD (OR 1.04), admission lactulose 
(OR 1.52), ACLF (OR 3.6), AKI (OR 2.3), ICU (OR 
1.89), and NI (OR 2.22) were associated while 
rifaximin (OR 0.61) was protective against 30-day 
mortality (all p<0.01)

• Nosocomial infections are prevalent in cirrhotic 
inpatients and are associated with poor 
outcomes regardless of whether they are the first 
or second infections. 

• They cannot be reliably predicted based on 
admission values alone, 

• All cirrhotic inpatients are at risk and should be 
monitored closely to prevent them. Abstract #283



C. Difficile Infections in Patients with Cirrhosis
• This study examined discharge data from 2009-2013 from Washington, Florida, 

and New York State Inpatient Databases (SID). 
• All patients with an ICD-9-CM code consistent with cirrhosis or its complications 

(ascites, esophageal varices, hepatic encephalopathy, hepatocellular carcinoma) 
were included. 
• Patients with prior liver transplant were excluded. CDI was defined by ICD-9-CM 

code. 
• The primary outcome was hospital readmission within 30 and 90-days. 
• Secondary outcomes included total inpatient mortality and multiple 

readmissions. 
• Multivariate logistic regression (controlling for age, gender, ascites, variceal bleed, 

bacterial infection, and encephalopathy) evaluated the association of index CDI 
with the primary and secondary outcomes.
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C. Difficile Infections in Patients with Cirrhosis
• 123,546 index admissions were included, 

• 1827 (1.5%) with CDI. 

• Significantly more cirrhotic patients with CDI at index admission died than those 
without CDI (17.9% vs 7.4%, p<0.001). 

• Of the patients who did not die or were transplanted on index admission, 
patients with CDI had more readmissions within 30 days (21.2% vs 19.3%, p=0.03) 
but not 90 days. 

• Patients with index CDI had significantly higher rates of readmissions with CDI 
within both 30 (17.2%) and 90-days (20.7%), both p<0.001, and inpatient death 
during readmission (5.8%, p<0.001).

• Patients with index admission with CDI had higher overall mortality (24.0% vs 
13.1%, p<0.001) but not higher overall readmission rates. 

• Multivariate logistic regression demonstrated that CDI was associated with a 
significant increase in overall mortality (OR 1.67, p<0.001) 
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Introduction

§ ACLF is a syndrome of acute hepatic decompensation with intra- and extra-
hepatic organ failures that include: liver failure, kidney failure, neurologic failure, 
respiratory failure, coagulopathies, and circulatory failure

§ According to CANONIC criteria, ACLF is categorized by grades 1, 2, and 3, 
depending on total number of organ failures

§ Liver transplantation (LT) for ACLF, especially ACLF-3, is controversial
§ Current MELD scoring system does not adequately capture extra-hepatic organ failures
§ Risk factors associated with post-LT mortality have not been well defined

§ Objectives: 
§ 1) To determine waitlist mortality across different grades of ACLF and MELD score categories
§ 2) To define characteristics associated with mortality after LT among patients with ACLF-3



Methods

§ Retrospective analysis of UNOS registry database from 2005 to 2016
§ Exclusion criteria:  age < 18 years, status 1a listing, hepatocellular 

carcinoma at time of waitlist registration
§ ACLF identification by CLIF-SOFA score

§ Statistical analysis including:
§ Competing risk regression model to assess pre-transplant mortality
§ Kaplan Meier and Cox proportional hazards regression modeling to assess 

post-transplant mortality

Organ failure UNOS database variables
Liver Total bilirubin > 12 mg/dL
Renal Creatinine > 3.5 mg/dL or renal replacement 

therapy
Coagulation INR > 2.5
Neurologic Grade 3-4 encephalopathy
Circulatory Requirement of vasopressors
Respiratory Requirement of mechanical ventilation



Waitlist Analysis

§ Of 100,594 total patients waitlisted: 
§ 79,520 (79%) had no ACLF
§ 9,640 (9%) had ACLF-1
§ 6,079 (6%) had ACLF-2
§ 5,355 (5%) had ACLF-3

§ Across all categories, mean age of 
patients was 51.1-53.8, predominantly 
male (60.9-63.9%), and predominantly 
Caucasian (65.1-74.9%)

§ Most patients (38.1%) with no ACLF 
had etiology due to HCV, while most 
patients (39.3%) with ACLF-3 had 
etiology due to alcoholic liver disease

• Cumulative incidence of one-year 
waitlist mortality (death or clinical 
decompensation) 



Waitlist Mortality
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Post-Transplant Analysis

§ Of 51,776 transplant recipients:
§ 29,283 (56%) had no ACLF
§ 7,375 (14%) had ACLF-1
§ 7,513 (14%) had ACLF-2
§ 6,381 (12%) had ACLF-3

§ Mean age of patients was 52.3-
54.2, predominantly male (62.8-
66.1%), and predominantly 
Caucasian (65.9-77.5%)

• One-year post-transplant 
survival
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Post-Transplant Survival at One Year

• Risk factors associated with one-year mortality:
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Conclusions

§ Waitlist mortality among ACLF-3 is significantly high 
§ The MELD scoring system does not fully capture the poor prognosis of 

ACLF-3 patients with extra-hepatic organ failures
§ Liver transplantation significantly improves survival of ACLF-3, compared 

to full supportive care
§ However, the presence of mechanical ventilation is associated with greater 

post-transplant mortality and requires caution when considering for 
transplant

§ We suggest additional research regarding timing of transplant, priority on 
the waitlist, and improving post-transplant survival in patients with ACLF-3


