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Cirrhosis Is the Final Common Pathway of 
All Chronic Liver Diseases

Hepatitis C

Alcohol use

Hepatitis B
Non-alcoholic fatty liver disease

Other chronic liver diseases 
(hemochromatosis, Wilson, 

A1AT, autoimmune hepatitis, PBC, PSC)
Vascular: Budd Chiari

CF, GSD, biliary injury, methotrexate

Normal Liver Cirrhosis

HCC



Measuring Quality of Care

• Criteria for quality assessment: 
– Common condition

– Effective treatments exist

– Documented quality gaps

McGlynn EA, Asch SM.  Am J Prev Med 1998; 14(3 Suppl):14-21



Ascites Related Care
Retrospective Cohort of Cirrhosis Patients
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Varices Related Care
Retrospective Cohort of Cirrhosis Patients
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Failures in the Transplantation Process Impede 
Access to Liver Transplantation

34,494 cirrhosis patients 
meeting clinical 

indications for liver 
transplantation 
in the national 

Veterans Affairs

4.5% 
Referred

3.0% 
Listed

1.8% 
Transplanted

Kanwal F et al. JAMA Intern Med. 2021.



Medical and Psychosocial Comorbidity Explained 
Most Instances of Under-Referral 
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Cirrhosis Outcomes are Not Improving Over Time

109,358 unique patients hospitalized with cirrhosis between 2004 and 2013. In-hospital 
mortality decreased from 11.4 to 7.6%, whereas 30-day mortality increased from 9.3 to 10.1% 

Kanwal et al. Am J Gastroenterol. 2017; 112:1287–1297; 

The American Journal of GASTROENTEROLOGY    www.nature.com/ajg
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non-viral hepatitis-related cirrhosis, and those with greater medi-
cal comorbidity, smoking history, or previous non-cirrhosis-related 
hospitalization were more likely to die during and following hos-
pitalization than their counterparts. Liver disease severity-related 
factors were the key drivers of mortality, although their e! ects 
were strongest during and 30 days following hospitalization. For 
example, compared with patients with MELD <10, those with a 
MELD score "20 had 13- and 7-fold higher risk of in-hospital 
and 30-day mortality, respectively. # e association between 
MELD score and mortality was attenuated, whereas the e! ect of 
non-liver medical comorbidity was more pronounced in the 
1 year following discharge compared with these associations in 
the 30-day period.

     DISCUSSION
  This is the first study to examine temporal trends in the over-
all outcomes for cirrhosis patients requiring hospitalization 
in the United States We found that between 2004 and 2013, 

the length of hospital stay dropped markedly from 13.6 to 
9.3 days. Cirrhosis patients were 33% less likely to die dur-
ing those shorter hospitalizations. There was a smaller 13% 
improvement in 1-year survival following discharge, but the 
30-day post hospital mortality risk remained high throughout 
the study duration.

  Our results suggest that the overall outcomes of patients hospi-
talized with cirrhosis have indeed improved in the past 10 years. 
However, this improvement is considerably less than that might 
be suggested by reduction in in-hospital mortality alone ( 6 ), 
and that some of the in-hospital deaths might have just shi$ ed 
outside the hospital. Indeed, we found that a$ er 2006, the risk 
of death in the % rst 30 days a$ er discharge was higher than the 
risk of dying in the hospital. For example, among the patients 
discharged alive in 2013, 10.1% died in the % rst 30 days com-
pared with in-hospital mortality of 7.6% in that year. # is shi$  
in mortality (from in-hospital to the postdischarge period) is 
likely not limited to patients with cirrhosis. In a study of Medi-
care bene% ciaries hospitalized for heart failure, a higher propor-
tion of patients died in the immediate posthospitalization period 
than in the hospital ( 8 ). However the absolute risk of death in the 
% rst 30 days following discharge was much higher in cirrhosis 
patients (>10% in our study) than that reported in patients with 
heart failure (6%) ( 8 ).

  Information about the absolute risk of mortality in the post-
hospitalization period is important for several reasons. It can 
help inform patients and their health-care professionals about 
the actual risk of dying a$ er leaving the hospital; it can also help 
inform the timing of heightened surveillance a$ er hospital dis-
charge. # ese data can also guide hospitals to more e&  ciently 
align their interventions designed to reduce adverse outcomes 
in patients with cirrhosis. Medicare fee-for-service system has 
provided incentives for providing transitional care as a strat-
egy to improve care coordination and immediate postdischarge 
outcomes ( 20 ). However, there are no evidence-based care 
co ordination models speci% cally targeting early transitional care 
for patients with cirrhosis and most patients with cirrhosis do 

 Figure 1 .     Cumulative risk of death following discharge in patients with 
cirrhosis.        
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 Figure 2 .     Unadjusted trends in in-hospital and 30-day postdischarge mortality in patients with cirrhosis.        
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Summary – 1

• Quality of cirrhosis care leaves room for improvement

• The first step towards improving the quality of cirrhosis 
care is to try to measure such care



Measuring Quality of Care

• Methods for quality assessment: 
– Implicit, e.g., case review

– Explicit, e.g., use of quality indicators (QIs)

• QI is a statement about:
– Process of care with a strong link to desired outcome/s 

(e.g., # on beta-blockers for variceal bleeding)

– Outcomes of care (e.g., # with readmissions)

McGlynn EA, Asch SM.  Am J Prev Med 1998; 14(3 Suppl):14-21



Clinical Gastroenterology and Hepatology. 2010;8;709-717.

Literature Review
Processàoutcome

Review of 
Guidelines

Expert Panel

Round 1 rating
(No interaction)

Round 2 rating
(Panel meeting)Final List of QI

List of Candidate
Quality indicators (Qis)

Step 1

Step 2

Step 3



Process Based Cirrhosis QIs

Process 
measures

Ascites
N=13

Variceal
Bleeding

N=17

HCC
N=1

Liver
Transplant

N=2

General 
Care
N=3

Hepatic 
encephalopathy

N=4

• Diuretics in moderate to 
severe ascites • Screening endoscopy within 12 

months of cirrhosis diagnosis

• Oral disaccharides or rifaximin in 
patients with persistent hepatic 
encephalopathy 

• Referral for transplant evaluation 
in patients with MELD ≥ 15 and 
no contraindications to 
transplantation

• Surveillance for HCC using  
imaging or AFP every 6-12 
months

• Documentation of hepatitis A 
immune status or vaccination 

Kanwal et al. Clin Gastroenterol Hepatol. 2010.
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AASLD Cirrhosis Measures

Candidate measures

Process 
measures

Clinical 
outcomes

Patient 
reported 

outcomes

Published measures
(Kanwal, CGH 2010)

Clinician solicitation

Patient focus groups

Modified Delphi 
Panel

Oct 2017

Scoping review*
(inception to 2017)

*Tapper, Kanwal, et al. Hepatology. 2018.



26
Process 

measures

7 Clinical 
outcomes

13
Patient 

reported 
outcomes

Kanwal et al. Hepatology. 2019.



7 Clinical 
outcomes

13
Patient 

reported 
outcomes

Patient survival
First variceal bleeding
Variceal rebleeding
Early-stage HCC
Liver related hospitalization
Rehospitalization within 30 days 

Ascites
Ankle swelling 
Confusion
Concentration and memory
Pruritis
Muscle cramps
Falls
Depression
Stigma of having liver disease 
Medication side effects
Ability to drive
Burden on family
Ability to avoid alcohol

AASLD Cirrhosis Measures





CQC Cirrhosis Measures

Outcomes Processes
Ascites control Assess for memory and concentration
Hazardous drinking HCC screening
Abstinence from alcohol Depression screening
Early-stage HCC Referral to alcohol abuse program
Liver related hospitalization Follow up within 2 weeks following liver 

related hospitalization
Survival Liver transplant evaluation



CQC Cirrhosis Measures

Outcomes Processes
Ascites control Assess for Memory and concentration
Hazardous drinking HCC screening
Abstinence from alcohol Depression screening
Early-stage HCC Referral to alcohol abuse program
Liver related hospitalization Follow up within 2 weeks following liver 

related hospitalization
Survival Liver transplant evaluation

Data collected via surveys (patient reported outcomes)



CQC Cirrhosis Measures

Outcomes Processes
Ascites control Assess for Memory and concentration
Hazardous drinking HCC screening
Abstinence from alcohol Depression screening
Early-stage HCC Referral to alcohol abuse program
Liver related hospitalization Follow up within 2 weeks following liver 

related hospitalization
Survival Liver transplant evaluation

Data collected via EMR



CQC Sites



CQC Patients

• 3,499 patients enrolled with both survey and EMR data
• 29,770 patients with EMR data (health system cohort)

– Represents patients with cirrhosis seen at 5 of the 10 sites. 
• Patient characteristics

– Median age 62-year, 46% female 
– Median MELD-Na score 15
– Two thirds of patients have a cirrhosis comorbidity score of 0, 

indicating that the liver disease is their only major medical 
problem 

Volk et al. CGH. 2022.



Outcome Data 

Ascites control Abstinence from alcohol

Volk et al. CGH. 2022.



Summary

• Data indicate shortfalls in the quality of care provided to patients with 
cirrhosis

– The first step towards improving the quality of care is to try to measure such care

• Cirrhosis Quality Collaborative (CQC) is a learning collaborative with teams 
from different institutions who work together and learn from each other

– CQC cirrhosis indicators serve as candidate measures that can be used in clinical 
practice

– Few CQC sites have implemented PROs as part of myChart; others rely on 
surveys, with link sent via email. 

– We are also working on creating “smart notes” within the electronic medical record 
to capture data in discrete format that is currently only available as free text



Cirrhosis Quality: Next Steps

• In 2023 and beyond, we hope to partner with payers to analyze the 
cost side of the  healthcare value equation and develop a value-
based purchasing model 

• We also plan to use this platform for multi-center research studies, 
particularly those involving patient-reported outcomes, and submit 
for grant funding. 

• Finally, we hope to demonstrate that these quality improvement 
efforts yield sustained improvement in patient outcomes 



Thank You


