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Gender differences among patients hospitalized with cirrhosis in
the United States
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1 Department of Medicine, Division of Gastroenterology and Hepatology, University of California
San Francisco, San Francisco.

2 Division of Gastroenterology and Hepatology, Comprehensive Transplant Center, Cedars-Sinai
Medical Center, Los Angeles, CA.

Abstract

Background & Aims: Gender disparities exist in outcomes among patients with cirrhosis. We
sought to evaluate the role of gender on hospital course and in-hospital outcomes in patients with
cirrhosis to help better understand these disparities.

Study: We analyzed data from the National Inpatient Sample (NIS), years 2009-2013, to identify
patients with any diagnosis of cirrhosis. We calculated demographic and clinical characteristics by
gender, as well as cirrhosis complications. Our primary outcome was inpatient mortality. We used
logistic regression to associate baseline characteristics and cirrhosis complications with inpatient
mortality.

Results: Our cohort included 553,017 patients with cirrhosis admitted from 2009-2013. Women
made up 39% of the cohort; median age was 57 with 66% non-Hispanic White. WWomen were more
likely than men to have non-cirrhosis comorbidities, including diabetes and hypertension, but were
less likely to have most cirrhosis complications, including ascites and variceal bleeding. Women
were more likely than men to have acute bacterial infections (34.9% vs 28.2%, p < 0.001), and
were less likely than men to die in the hospital on univariable (OR 0.88, 95% CI 0.86 — 0.90, p <
0.001) and multivariable (OR 0.86, 95% CI 0.83 — 0.88, p < 0.001) analysis.

Conclusions: In patients hospitalized with cirrhosis, women have lower rates of hepatic
decompensating events and higher rates of non-hepatic comorbidities and infections, resulting in
lower in-hospital mortality. Understanding differences in indications for and disposition following
hospitalization may help with the development of gender-specific cirrhosis management programs
to improve long-term outcomes in women and men living with cirrhosis.
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INTRODUCTION

It is well-established in the literature that the natural history of chronic liver disease differs
by gender. Women are significantly less likely to have most types of chronic liver disease,
with approximately 55-70% of cases occurring in men.1~4 In addition, early in the course of
chronic liver disease, women are thought to have a more favorable clinical course than men.
Women are more likely than men to spontaneously clear hepatitis C virus, ® and are less
likely to experience flares and reactivation of hepatitis B. 8-/ Female sex is a protective
factor in the progression of liver fibrosis due to both viral hepatitis and nonalcoholic
steatohepatitis (NASH), particularly in premenopausal women. 8-10 This difference in
fibrosis progression is thought to be due to the protective effects of sex hormones and
decreased incidence of cofactors for fibrosis progression. 1011 Women also have
significantly lower incidence of hepatocellular carcinoma than men. 12

In contrast, at the end stages of chronic liver disease, women appear to experience a more
severe disease course than men. Women have higher rates of mortality on the liver transplant
waitlist and lower rates of transplant. 13-15 In addition, women are more likely to be delisted
because of becoming “too sick” for transplant.13:16 \Women also have higher rates of fibrosis
progression after liver transplant.1” The reasons behind this “reversal” in gender disparities
is unknown.

Hospitalizations, episodes in which patients are the most acutely ill, are emerging as an
important measure of disease burden in chronic liver disease. 18 We believed that
investigating hospitalizations could provide insights into why women fare worse at the very
end stages of chronic liver disease. We hypothesized that women with cirrhosis, particularly
those with decompensated disease, would be more likely to be hospitalized with cirrhosis-
related complications than men and would have worse outcomes. Leveraging the power of a
large nationwide database, we aimed to determine whether there are gender differences in
hospital course and inpatient mortality among patients hospitalized with cirrhosis in the
United States.

MATERIALS AND METHODS

Source of data

We performed a retrospective cross-sectional study using discharge data from the National
Inpatient Sample and Nationwide Inpatient Sample (NIS), part of the Heathcare Cost and
Utilization Project created by the Agency for Healthcare Research and Quality, years 2009—
2013.19.20 The NIS is the largest publicly available inpatient care database in the United
States, and includes a 20% stratified sample of discharges from approximately 1000 non-
federal hospitals. Each discharge record from the NIS contains associated patient
demographic data, primary and up to 24 secondary discharge diagnoses, up to 15 procedural
codes, and basic hospital information. Each observation in the data set is a unique
hospitalization episode ending with patient death or discharge.
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Study population

Variables

The study sample included patients 18 years or older with any discharge diagnosis of
cirrhosis. Cirrhosis hospitalizations were identified by one or more of the following
International Classification of Diseases, 9™ Revision, Clinical Modification (ICD-9-CM)
codes: alcoholic cirrhosis 571.2, cirrhosis without alcohol 571.5, or biliary cirrhosis 571.6.
This combination of ICD-9-CM codes has previously been shown to have a positive
predictive value of 90% and a negative predictive value of 87%.21

The primary predictor was gender, as classified in the NIS database. In addition, other
patient-level data included patient age, race/ethnicity, median household income for patient
zip code, and primary payer. Hospital region (Northeast, South, Midwest, West) was also
analyzed.

We used the Deyo modification of the Charlson Index as a proxy for patient comorbidity,
with additional adjustments to account for liver disease. 2224 We stratified the Charlson
Index into 3 groups to represent the degree of comorbidity: Mild (score = 0), moderate
(score = 1-3), and severe (score > 3). In addition, we used the diagnosis Clinical
Classification Software (CCS) system to capture specific patient comorbidities, such as
diabetes, cancer (excluding primary liver cancer), and coronary disease. Developed by the
Agency of Healthcare Research and Quality, the single-level CCS classifies ICD-9 diagnoses
and conditions into 261 clinically meaningful categories. 25:26

Cirrhosis etiology was determined using ICD-9 codes for alcoholic cirrhosis, viral hepatitis,
and autoimmune hepatitis (see Table, Supplemental Digital Content 1, for list all ICD-9
codes), with the remainder of cases of cirrhosis labeled as “other”. Cirrhosis complications
were defined as the following: ascites, variceal bleed, nonbleeding varices, hepatic
encephalopathy, hepatorenal syndrome, and spontaneous bacterial peritonitis (SBP). ICD-9
codes for these complications have also been validated, and are listed in Supplemental
Digital Content 1. 26-28 We also evaluated whether there were differences between women
and men in rates of cirrhosis-related versus comorbidity-related principal diagnoses (i.e. first
diagnosis listed in the database, which has been indicated as principal problem during
hospitalization).In addition to SBP, other types of infection were captured using validated
ICD-9 codes for sepsis, bacteremia, urinary tract infection (UTI), cellulitis/abscess, and
pneumonia (See Supplemental Digital Content 1). 29-31

We used the Baveno 1V consensus criteria as a measure of decompensated liver disease,
where patients were categorized as stage 1 (no esophageal varices or ascites), stage 2
(esophageal varices, no ascites or bleeding), stage 3 (ascites, with or without esophageal
varices), or stage 4 (gastrointestinal bleeding with or without ascites). Stages 3 and 4 disease
represented decompensated cirrhosis. This method has been used in previous studies to
define decompensation. 28:32 Sensitivity analyses were also performed using alternate
definitions of decompensation, based on ICD-9-CM codes for decompensation events (A.
Baveno Stage 3/4; B. Ascites, hepatic encephalopathy, or bleeding esophageal varies; C. B +
nonbleeding varices; D. C + hepatorenal syndrome or SBP). To explore whether cirrhosis-
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related procedures differed by gender, we also utilized validated ICD-9-CM procedure codes
to identify paracentesis, thoracentesis, and transjugular intrahepatic portosystemic shunt
(TIPS) procedures, and the procedure-based CCS to identify upper endoscopies. 33
Procedures were compared in all women and men, and separately in those with particular
complications that would warrant such procedures. Upper endoscopy was captured using the
procedure CCS system.

Our primary outcome was inpatient mortality. Our secondary outcomes were length of
hospital stay, liver transplantation during hospitalization, and discharge with rehabilitation
services. Liver transplantation during hospitalization was determined using one of the ICD-9
procedure codes for liver transplant of 50.51 and 50.59. Discharge with rehabilitation
services included patients transferred to skilled nursing, intermediate care, or hospice
facilities, and patients discharged home with home health care services.

Several subgroup and exploratory analyses were performed to better characterize our
primary outcome of inpatient mortality and secondary outcome of liver transplantation.
First, we stratified by gender to determine whether predictors of mortality differed in women
and men. Second, we determined how specific types of infection were associated with
inpatient mortality, again stratified by gender, in order to account for differences in rates of
infection between women and men. Third, we looked at differences in rates of
decompensation and mortality in patients with or without active alcohol use. Fourth, we
explored whether rates of inpatient mortality or liver transplantation differed by
decompensation status.

Statistical analysis

RESULTS

Categorical variables were presented as percentages and compared between groups by chi-
square and Fisher’s exact testing. Continuous variables were presented as medians with
respective interquartile ranges (IQR) and compared between groups by Wilcoxon Rank-Sum
tests given non-normal distributions. We determined risk factors for inpatient mortality,
discharge with rehabilitation services, and liver transplantation using multivariable logistic
regression analysis. As length of stay was a count variable with evidence of overdispersion,
negative binomal regression was used to predict average length of stay for women and men.
Models were adjusted for demographic, clinical, and hospital predictors that were significant
(p<0.05) in single variable regression models. Bonferroni correction was used to adjust the
threshold of significance in multivariable models based on the number of hypotheses tested
in each multivariable model, in order to avoid the multiple comparisons problem. Analyses
were performed using Stata 15.1 statistical software (College Station, Texas). This study was
approved by the institutional review board at University of California-San Francisco.

Demographic and clinical characteristics of the study sample of 553,017 patients with
cirrhosis are shown in Table 1. Of these patients, 39.0% were women; median age was 57
with 65.5% non-Hispanic White. Medicare was the primary payer for approximately 44% of
the cohort. Women were slightly older than men with median age [interquartile range (IQR)]
59 years (52 — 70) vs 57 years (51 — 65), and were more likely to have Medicare as primary
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payer (48.6% vs 41.0%). Women were less likely than men to be hospitalized in the
Northeast but more likely to be hospitalized in the Midwest and the South.

Comorbidities

Although women and men had clinically similar severity of illness based on Charlson Index,
women were significantly more likely than men to have most non-cirrhosis chronic diseases,
including cancer, diabetes, hypertension, congestive heart failure and stroke. Men were more
likely to have coronary artery disease and chronic obstructive pulmonary disease. Rates of
chronic kidney disease were similar in women and men. While women were more likely to
have concurrent psychiatric illness, they were less likely than men to have concurrent
alcohol or drug use disorders. We also examined principal diagnosis, and did not find any
clinically significant differences between women and men.

Cirrhosis complications and related procedures

There were gender differences in the etiology and frequency of complications of cirrhosis, as
shown in Table 2. Women were less likely than men to have liver disease due to alcohol
(24.1% vs 38.7%, p < 0.001) and viral hepatitis (27.6% vs 35.2%, p < 0.001), but were more
likely to have autoimmune hepatitis (2.5% vs 0.4%, p < 0.001) and other/unspecified
etiology of cirrhosis (45.7% vs 25.7%, p < 0.001). Women were also significantly less likely
to have decompensated cirrhosis as defined by Baveno IV criteria than men (34.0% vs
38.8%, p < 0.001), and were also less likely to have most complications of ascites, variceal
bleeding, hepatorenal syndrome, and spontaneous bacterial peritonitis. On sensitivity
analysis, regardless of how decompensation was defined, women had persistently lower rates
of decompensation than men. As a result, they were less likely than men to undergo
paracentesis (17.6% vs 20.6%, p < 0.001), upper endoscopy (12.8% vs 13.0%, p = 0.02) and
transjugular intrahepatic portosystemic shunt (TIPS) (0.8% vs 1.0%, p < 0.001) during
hospitalization. Hepatic encephalopathy, by contrast, was the only cirrhosis complication
that was more common in women than men (17.8% vs 16.8%, p < 0.001). On subgroup
analysis, alcohol use disorders—and in particular, an alcohol-related principal diagnosis—
were associated with significantly increased risk of decompensation. However, even among
those with alcohol use, women had lower rates of decompensation than men.

Bacterial infections

Acute bacterial infections (including SBP) were present in nearly one third of hospitalized
patients with cirrhosis, as shown in Figure 1, with urinary tract infection and bacteremia
being the most common types of infection. Women were significantly more likely than men
to have any type of bacterial infection (34.9% vs 28.2%, p < 0.001). Urinary tract infections
were present in 18.8% of women and 8.0% of men (p < 0.001) during hospitalization.
Bacteremia was present in approximately 10% of both women and men (p = 0.056).
Cellulitis and abscesses were also common, present in 5.4% of women and 6.4% of men (p
<0.001).

J Clin Gastroenterol. Author manuscript; available in PMC 2021 January 01.
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Inpatient mortality

Regarding our primary outcome of inpatient mortality, women were significantly less likely
to die during hospitalization than men (5.7% vs 6.4%, p < 0.001). On univariable logistic
regression, female gender was associated with a decreased risk of death (OR 0.88, 95% ClI
0.86 — 0.90, p < 0.001) (Table 3). While many other variables were statistically significant,
other factors that were independently associated with the highest odds of death during
hospitalization were hepatorenal syndrome (OR 7.53, 95% CI1 7.29 — 7.78, p < 0.001),
infection (OR 3.91, 95% CI 3.82 — 4.00, p < 0.001), SBP (OR 3.41, 95% CI 3.28 — 3.55, p <
0.001), and hepatic encephalopathy (OR 2.17, CI 2.12 — 2.23, p < 0.001). Liver
transplantation during hospitalization was associated with decreased risk of in-hospital death
(OR 0.53, 95% CI 0.45 - 0.62, p < 0.001). Female gender remained associated with
decreased risk of in-hospital on multivariable logistic regression, after adjustment for
multiple demographic and clinical characteristics (OR 0.86, 95% CI1 0.83 — 0.88, p < 0.001),
as shown in Table 3. On subgroup analysis, the same clinical characteristics predicted
mortality in men and in women on univariable and multivariable analyses.

Given differential rates of infection between women and men, we performed an exploratory
analysis looking at risk of death by gender for individual types of infection. We found that
odds of inpatient mortality were higher in women with most types of infection (SBP, sepsis,
bacteremia, pneumonia and cellulitis) than among men with these infections. Women with
UTIs however had significantly decreased odds of death compared to men with UTIs. All
interactions between gender and infection type on the primary outcome of inpatient
mortality were significant (see Supplemental Digital Content 2).

Secondary outcomes

Women were also less likely than men to undergo liver transplantation during
hospitalization, with 0.7% of women vs 0.9% of men undergoing transplant (p < 0.001).
Women were less than 80% as likely as men to undergo liver transplantation on univariable
logistic regression (OR 0.78, 95% CI 0.72 — 0.82, p < 0.001), and this disparity persisted
after adjustment for clinical and demographic characteristics (OR 0.80, 95% CI 0.74 - 0.86,
p < 0.001). On subgroup analysis by decompensation status, among only patients with
decompensated cirrhosis, female gender remained associated with decreased odds of liver
transplant during hospitalization (aOR 0.83, 95% CI1 0.76 — 0.92, p < 0.001).

Women in our cohort were more likely than men to be discharged to either a skilled nursing
facility or home with rehabilitation services (33.3% vs 27.7%, p < 0.001). Female gender
was also associated with increased risk of discharge with rehab services on both univariable
(OR 1.30, 95% CI 1.29 — 1.32) and multivariable logistic regression (OR 1.14, 95% ClI
1.12-1.15, p < 0.001).

Length of stay was clinically similar between women and men with median (IQR) 4 (2-7)
days for both genders. On univariable negative binomial regression, female gender was
associated with slightly shorter length of stay compared with men in both univariable (IRR
0.99, 95% CI 0.99 — 1.00, p = 0.03) and multivariable (IRR 0.98, 95% CI 0.97 — 0.98, p <
0.001) analysis.

J Clin Gastroenterol. Author manuscript; available in PMC 2021 January 01.
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DISCUSSION

Hospitalizations are a critically important area of research in chronic liver disease as they
represent the intersection between the natural acute presentation of disease and the failure of
the healthcare system to prevent decompensation. For patients with cirrhosis, the end stage
of chronic liver disease, hospitalizations and readmissions are associated with a substantially
increased risk of death despite similar liver disease severity. 34:35 Moreover, recent data
suggest that inpatient morbidity is higher and hospitalization rates are rising faster than in
many other chronic diseases. 36 Given the association between hospitalizations and death,
we reasoned that investigating gender differences in hospitalizations would yield insights
into the well-recognized gender disparities in death among decompensated patients with
cirrhosis. 13:14.16.17.37 Ajthough we hypothesized that women with cirrhosis would be more
likely to die in the hospital due to cirrhosis complications, we found the opposite to be true:
women were, in fact, /ess likely to be hospitalized with typical complications of cirrhosis
(e.g., ascites, variceal bleeding, and SBP) and /ess likely than men to die during the
hospitalization.

What might explain these findings? Prior studies have demonstrated a male predominance of
portal hypertensive complications. 38 Our findings that among hospitalized patients with
cirrhosis, women had lower rates of most cirrhosis complications, and of Baveno Class 3
and 4 disease support this. Thus, it is possible that the natural history of decompensation and
development of portal hypertensive complications differs by gender. While prior research
has shown decreased rates of histologic fibrosis progression in women, & gender differences
in rates or patterns of clinical decompensation have not been established. Our data suggest
that differential rates of ongoing liver injury — including by cofactors such as active alcohol
use — explain some but not all of the gender difference we observed in hepatic
decompensation. The poor prognosis of decompensated cirrhosis then provides a reasonable
explanation for the higher rates of in-hospital mortality seen among men versus women.

Although the men in our cohort had higher rates of portal hypertensive complications, the
women in our cohort had higher rates non-hepatic comorbidities such as diabetes and
hypertension, factors that are strongly associated with hospitalization in the general
population. 3941 Such comorbidities may be contributing to hospitalizations in women prior
to the development of significant portal hypertension. It is also possible that there exist
gender differences in patterns of overall healthcare utilization — i.e., the threshold for
admission is different for a woman than a man. The literature outside of hepatology support
our findings, as hospitalized women have also been shown to have higher rates of
multimorbidity than men, and suffer from chronic conditions that that lead to impairment in

activities of daily living and significant disability, but to lower rates of short-term mortality.
42,43

Interestingly, acute bacterial infections were more common in women, despite lower rates of
portal hypertension, which is a well-established risk factor for infection. 44-46 Bacterial
infections are also a well-known risk factor for mortality in cirrhosis. Interestingly,
infections were a stronger predictor of inpatient mortality in women than men. Despite this,
women in our cohort were less likely to die in the hospital than men. Perhaps this is due to

J Clin Gastroenterol. Author manuscript; available in PMC 2021 January 01.
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the fact that much of the gender difference in bacterial infections was driven by urinary tract
infections, which are associated with lower risk of mortality than most other types of
bacterial infections, particularly in women. In addition, UTIs may also be the infectious
process most susceptible to erroneous coding (i.e. urinary tract colonization). It is also
important to note that bacterial infections are also one of the most common reasons for
admission in the general population. 4748 Thus, the phenotype of the hospitalized women
with cirrhosis seems more similar to the hospitalized woman without cirrhosis than to the
hospitalized man with cirrhosis.

This gender difference in hospital course translates to differences in disposition as well.
Although women with cirrhosis are less likely to die or receive a liver transplant during
hospitalization, they have higher rates of discharge to post-acute care institutions and with
rehabilitation services. This is consistent with prior research which has found that women
are more likely to live alone than men and are less likely to have caregivers, which likely
leads to different thresholds for hospitalization and discharge. 49:50

We acknowledge the following limitations to this study. First, the NIS lacks full clinical
detail including laboratory data, limiting our ability to calculate MELDNa and Child-Pugh
scores to compare severity of illness. However, prior studies have utilized and validated
ICD-9 codes to identify cirrhosis complications and estimate decompensation as a marker of
severity of liver disease. 26-28.32 Sjll, there remain some complications, such as hepatic
encephalopathy, which may be particularly susceptible to coding errors, given difficulty in
diagnosing low-grade encephalopathy and in distinguishing it from other causes of altered
mental status in hospitalized patients. Second, the NIS does not provide patient identifiers,
so we are unable to track readmissions by the same patient. As readmissions are common in
cirrhosis, our data may capture the same patients during multiple admissions. In addition,
given the trend toward shorter hospitalizations in women, a better understanding of short-
term post-hospital outcomes, including readmissions, will be important in fully
understanding gender disparities in cirrhosis hospitalizations. Finally, this study only
includes data about acute hospitalization episodes, so we cannot measure longer term
outcomes or trends in health resource utilization. Our findings should be validated in a
prospective cohort that allows us to capture more granular clinical data for patients during
and after hospitalization, including information on patterns of clinical decompensation,
healthcare utilization (including readmissions) and longer-term mortality. Studies that
incorporate more difficult to measure factors, such as disability and social support, may
provide additional insight into differential rates of hospitalization and liver transplant
between women and men.

Despite these limitations, our study expands upon the current knowledge of gender
disparities in patients with cirrhosis. Our principle findings provide important insight into
why women with cirrhosis fare worse at the end-stages of disease. With regard to liver
transplantation, lower rates of hepatic decompensating events in women likely result in
fewer indications and lower priority for transplant. In addition, higher rates of non-hepatic
comorbidities, infections, and resulting disability among women may;, in fact, be barriers to
liver transplantation, or may result in death prior to listing or while on the waitlist. More
broadly, our findings highlight the need for additional studies further exploring differences

J Clin Gastroenterol. Author manuscript; available in PMC 2021 January 01.
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in hospital course and post-discharge outcomes between men and women with cirrhosis —
particularly in the setting of increasing cirrhosis incidence and burden on the United States
healthcare system — with the ultimate goal of identifying potential opportunities for
intervention to help modify the course of all patients with cirrhosis. The development of
gender-specific cirrhosis management programs — focused on interventions to manage the
interaction between cirrhosis and other common comorbidities, improving physical function
both before and during hospitalization, and post-acute discharge programs to facilitate
resumption of independent living — would target differential needs of women and men living
with cirrhosis, with the ultimate goal of improving long-term outcomes in these patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Proportion of women and men hospitalized with cirrhosis with additional diagnosis of

bacterial infection during hospitalization
Note: all differences are statistically significant, p < 0.05
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Table 1.
Demographic and Clinical Characteristics of Hospitalized Women and Men with Cirrhosis’
Total N = 553,017 Women n = Men n = 337,317
215,667 39% 61% p-value
Demographic characteristics
Age, years 57 (51-67) 59 (52-70) 57 (51-65) <0.001
White 65.5 66.5 64.8
Black 11.0 11.4 10.8
Hispanic 171 15.7 18.0
Race Asian or Pacific 1.9 2.1 18 <0.001
Islander
Native American 13 15 1.2
Other 31 2.8 3.3
Comorbidities
Human immunodeficiency virus 1.8 1.2 2.2 <0.001
(HIV)
Cancer (non-liver) 12.2 13.6 114 <0.001
Diabetes 35.7 38.7 33.7 <0.001
Hypertension 48.8 49.7 48.3 <0.001
Coronary artery disease 16.2 14.2 17.6 <0.001
Congestive heart failure 14.9 15.7 14.3 <0.001
Stroke 35 3.6 3.4 <0.001
Chronic obstructive pulmonary 16.0 15.7 16.2 <0.001
disease (COPD)
Chronic kidney disease 18.6 185 18.7 0.091
Psychiatric illness 23.1 28.1 20.0 <0.001
Alcohol use disorder 41.2 28.7 493 <0.001
Drug use disorder 9.4 75 10.6 <0.001
Mild 30.9 29.1 321
Charlson Index Moderate 53.0 55.1 51.7 <0.001
Severe 16.1 15.7 16.3
Other
<$24,999 336 333 33.9
Median income $25,000 — $34,999 25.9 26.1 258 <0.001
$35,000 — $44,999 233 234 23.2
>$45,000 17.2 17.3 17.1
Medicare 44.0 48.6 41.0
Medicaid 22.1 21.9 22.3
Primary payer Private Insurance 20.9 19.9 21.6 <0.001
Self-pay 7.9 6.0 9.0
Other 52 3.6 6.2
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Total N = 553,017

Women n =

Men n = 337,317

215,667 39% 61% p-value
Northeast 18.4 17.3 19.1
Midwest 19.2 20.1 18.6
Hospital region <0.001
South 38.7 39.0 38.6
West 23.6 235 23.6

1 .
Data presented as percent or median (IQR)

J Clin Gastroenterol. Author manuscript; available in PMC 2021 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Rubin et al.

Table 2.

Cirrhosis etiology, complications, and inpatient procedures among hospitalized women and men

Page 16

Total N =553,017 Women n =215,667 39% Men n=337,31761% p-value

Alcohol 33.0 24.1 38.7

Viral 323 27.6 35.2
Cirrhosis etiology <0.001

Autoimmune 1.2 25 0.4

Other 335 45.7 25.7
Ascites 33.3 311 34.6 <0.001
Spontaneous bacterial peritonitis 3.6 3.2 3.9 <0.001
Hepatorenal syndrome 3.7 33 3.9 <0.001
Variceal bleed 5.9 4.6 6.8 <0.001
Hepatic encephalopathy 17.2 17.7 16.8 <0.001
Decompensated cirrhosis 36.9 34.0 38.8 <0.001

1
Data presented as percent
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Predictors of inpatient mortality among patients hospitalized with cirrhosis

Table 3.

Univariable Multivariable
OR 95% ClI p-value aOR 95% CI p-value

Female gender 0.88 0.86-090 <0.001 0.86 0.83-0.88 <0.001
Age per year 1.01 1.01-101 <0.001 1.02 1.02-1.02 <0.001
Race

White Ref Ref

Black 1.07 103-111 <0.001 117 1.13-122 <0.001

Hispanic 095 092-098 <0.001 091 0.88-0.94 <0.001

Asian 133 124-143 <0.001 124 114-134 <0.001
Income <$24,000 1.00 0.98-1.03 0.87
Primary payer

Medicare Ref Ref

Medicaid 098 095-1.01 0.106 127 1.23-132 <0.001

Private insurance 1.06 1.03-1.09 <0.001 128 1.24-133 <0.001
Region

Northeast Ref Ref

Midwest 089 086-093 <0.001 087 0.83-091 <0.001

South 099 0.95-1.02 0.483

West 111 1.07-115 <0.001
Charlson Index 111 110-111 <0.001 111 1.11-112 <0.001
Cirrhosis etiology

Alcohol Ref Ref

Viral 0.74 0.72-0.76 <0.001 087 0.84-0.90 <0.001

Autoimmune 0.68 061-0.76 <0.001 0.77 0.68-0.87 <0.001

Other 0.77 0.75-0.79 <0.001 079 0.76-0.82 <0.001
Ascites 173 169-176 <0.001 123 120-126 <0.001
SBP 341 328-355 <0.001 120 114-125 <0.001
Hepatorenal syndrome 753 7.29-778 <0.001 521 5.01-540 <0.001
Variceal bleed 177 170-184 <0.001 224 214-233 <0.001
Hepatic encephalopathy  2.17 2.12-2.23 <0.001 171 166-176 <0.001
Any infection 391 382-400 <0.001 358 349-3.67 <0.001
Liver transplant 053 045-062 <0.001 032 0.26-0.38 <0.001

Odds ratio (OR); Confidence interval (Cl); Adjusted odds ratio (aOR); spontaneous bacterial peritonitis (SBP).
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