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Like the terminal stages of heart, kidney, and lung diseases, 
the risk of morbidity and mortality for patients with 
advanced liver disease is high. Besides high admission rates, 
these patients also have disproportionally elevated rates of 
readmissions. About one-quarter of patients discharged after 
hospitalization for decompensated liver disease are readmitted 
within 30 days of hospital discharge (1,2). Consequently, 
these patients have worse clinical outcomes, a higher 90-day 
mortality rate, and an increased cost burden to the patients, 
caregivers, and government. Because readmission rates have 
been a measure for assessing quality care, there have been 
significant efforts to identify the etiology of readmissions. 
Readmissions could be due to several causes, including 
inevitable complications arising from advanced liver disease, 
the initial hospital stay, post-discharge follow-up, etc. 
Regardless of the reason, readmissions impose a massive 
burden on the healthcare system.

The prevalence and pattern of readmissions have been 
previously investigated among patients with liver cirrhosis 
(3,4). Although potential strategies exist to decrease the 
rates of hospital readmissions in liver disease, they have 
not translated to a significant decline in the frequency of 
the condition among patients with liver cirrhosis (5-7). 
Furthermore, these previous studies among patients with 
liver disease have been limited to single centers or specific 
regions within the United States, without any national 
estimates. Therefore, Garg and Goyal et al. (7) conducted 
this nationwide study titled “Incidence and Predictors of 30-day 

hospital readmissions for liver cirrhosis” to provide such highly 
relevant information in this issue of the Annual of Translational 
Medicine. The authors used the National Readmissions 
Database (NRD) from January 2010 to December 2014, a 
representative sample from 27 geographically diverse states 
in the United States (7). They analyzed the frequency of 
new admissions within 30-day of discharge after an index 
liver cirrhosis related-hospitalization. Only the first episode 
of readmission was included in the analysis for patients who 
had more than one readmission within 30-day of discharge. 
They found an overall 30-day readmissions rate of 31.4%, 
which was unchanged from 2010 to 2014. Their multivariate 
analysis showed that the factors associated with 30-day 
hospital readmissions for liver cirrhosis included admissions 
in the weekend, discharges against medical advice, high 
comorbid burden, and liver-related complications including 
hepatic encephalopathy, ascites, and non-bleeding esophageal 
varices. While factors associated with a lower risk of  
30-day readmission included female sex, all older age 
categories (compared to 18–44-year), type of health insurance 
(private and self-pay compared to Medicare), discharge 
disposition (discharges to skilled nursing facilities or short-
term hospital compared to discharges to home), having an 
upper gastrointestinal endoscopy (EGD) during the index 
hospitalization. Finally, receipt of alcohol rehabilitation 
during index hospitalization was associated with lower odds 
of 30-day readmissions.

Many of the findings in this study are consistent with and 
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confirm the current literature, as previous studies noted by 
the authors have reported a 30-day readmission rate of 20–
37% among patients with cirrhosis (4,8,9). Additionally, this 
article by Garg and Goyal et al. is quite relevant because it 
provides an insight into the rate and potential predictors of 
30-day hospital readmission for liver cirrhosis at a national 
level. Unfortunately, as acknowledged by the authors, the 
lack of granularity in the NRD restricted their capability to 
decipher the reasons underlying most of their findings. First, 
missing data and misrepresentation, an infamous weakness 
of administrative claims data, might have impacted the 
validity of some of their results. For example, the authors 
did not detect a relationship between median household 
income and readmissions, contrasting other studies (10-12).  
Second, the NRD excludes data from institutionalized 
individuals (such as prisons) or federally funded hospitals 
(such as Veterans Hospitals) who are known to suffer 
disproportionately from hepatitis C and alcohol-related liver 
diseases, thereby potentially underestimating the rate of 
readmissions. For instance, Beste et al. revealed that among 
Veterans, a group not analyzed in this study, the burden 
of liver cirrhosis is high and increased from 159 to 193 
per 100,000 patient-years from 2001 to 2013 (13). Third, 
the NRD database does not contain outpatient activities, 
which is known to impact care for patients with cirrhosis 
significantly. Relevant outpatient information will include 
(but is not limited to) discharge to alcohol rehabilitation 
centers, follow-up with an outpatient gastroenterologist, 
physical therapy, schedule for paracentesis, optimal care 
during paracentesis (e.g., receipt of albumin replacement), 
home health nurse visitations, etc. (14,15). Fourth, since 
patients analyzed in this study can only be linked to one 
state, those with readmissions after an index hospitalization 
for liver cirrhosis and its related complications in another 
state are frequently lost to follow-up, which could further 
impact the accuracy of the nationwide estimates. Fifth, 
the NRD database does not contain medications such as 
diuretics, rifaximin, lactulose, acamprosate, disulfiram, etc., 
or compliance to dietary or lifestyle modifications, all of 
which impacts care. Furthermore, the authors aggregated 
the etiology of liver cirrhosis into three exclusive groups 
(alcoholic, biliary and non-alcoholic). The non-alcoholic 
group was a large heterogeneous collection of different 
liver diseases including viral hepatitides, hemochromatosis, 
etc. which all may behave differently. It will be exciting 
to see the differences in pattern of readmission of these 
different etiologies of cirrhosis in subsequent studies. For 
example, patients with NASH may be investigated for 

higher readmissions for cardiovascular conditions. Finally, 
patients who have an endoscopy had a lower risk of 30-day 
readmissions, suggesting that offering inpatient endoscopy 
to patients admitted for liver cirrhosis may be beneficial. 
However, without details (limitation of NRD) of the 
indications for the index admission and for the endoscopy, 
concerns for gastrointestinal bleeding and the provision of 
outpatient endoscopy among the groups who did not receive 
endoscopy, the application of this information is limited. 

Several studies have shown that patient readmissions are 
often associated with liver cirrhosis-related complications 
and the presence of other comorbidities. Therefore, an in-
depth analysis of hospital readmissions for liver cirrhosis 
in the United States with more granular data is necessary 
to a variety of stakeholders who view readmission as a 
quality-of-care measure for improved survival in these 
patients. Although complications of cirrhosis such as 
hepatic encephalopathy, variceal bleeding, and infection 
can be unavoidable and indicate the need for high-quality 
care, some predictors of re-hospitalizations are potentially 
avoidable. As suggested by Garg and Goyal et al., factors 
that influence readmissions, such as patient education 
and social support, need to be assessed in future studies 
to help improve the survival rate for patients with liver  
cirrhosis (7). Other promising potential strategies based on 
existing and current data emphasize the implementation 
of optimal hospital post-discharge care to reduce liver-
cirrhosis-related complications, leading to a reduction in the 
number of readmitted patients within 30 days of hospital 
discharge (15). In the meantime, investigators seeking to 
find effective ways to mitigate 30 days readmissions for 
liver cirrhosis should prioritize prospective studies with 
more granular data that will help determine the mechanism 
underlying the predictors associated with high rates of 
30-day readmissions identified in this study by Garg and 
Goyal et al. Unfortunately, even if subsequent studies 
identify the reasons enabling these factors related to 30-
day readmissions, and if recommendations are provided to 
mitigate these factors, most of them are often not adopted. 
Therefore, only widespread adoption of implementation 
science to hepatology would genuinely enable the execution 
of any evidence-based practice to decrease the burden of 
readmissions among patients with advanced liver disease (16). 
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