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Introduction

Gender differences in the natural history of chronic liver disease have been well-described. 

Women have lower rates of chronic liver disease and slower fibrosis progression, yet higher 
rates of waitlist mortality.1,2 While previous studies have identified several clinical factors - 

including height and creatinine - that explain some of this transplant disparity, most have 

utilized data from administrative records, which are limited in their ability to identify 

clinically relevant differences and opportunities for intervention to reduce disparities.3–5 

Additionally, most studies have focused on the period between waitlist and transplant, 

failing to capture gender differences in access to transplant.3,6 In the present study, we took 

advantage of a multicenter inpatient cohort with granular clinical data to characterize how 
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women and men with cirrhosis differ, in an effort to stimulate future research aimed at 

reducing the well-established gender disparity in liver transplantation.

Methods

Our prospective cohort included patients with cirrhosis hospitalized non-electively at four 

North American academic medical centers.7,8 Additional data were collected on cirrhosis 

etiology and comorbidities, non-hepatic reasons for admission, and prior to admission 

medications. Multivariable logistic regression models were developed to determine 

predictors of mortality and readmission by initially including variables that were significant 

at the 0.2 level in univariable analysis, then using backwards elimination to exclude co-

variates that were not significant at the 0.05 level.

Results

Our cohort included 746 hospitalized patients with cirrhosis; 287 (38%) were women. 

Women were less likely than men to have cirrhosis from alcohol (p<0.001), and more likely 

to have NASH (p<0.001) or autoimmune-related cirrhosis (p<0.001) (Table 1). Women and 

men had similar cirrhosis complications, liver-related medications, admission MELD, and 

Child-Pugh scores.

Women were more likely to have certain non-liver related comorbidities, including diabetes 

(p = 0.05) and connective tissue disease (p=0.004). Women were also more likely to use 

non-opiate pain medications (p=0.01) and antidepressant/sleep aids (p<0.001) prior to 

admission. Overall rates of infection on admission were similar between women and men 

(p=0.24), though women were more likely than men to have urinary tract infections 

(p<0.001) and less likely to have spontaneous bacterial peritonitis (p=0.03). Rates of other 

decompensating events were similar between women and men.

There were no differences between women and men in 30-day (11% vs 12%, p=0.56) or 90-

day (22% vs 27%, p=0.13) mortality, or in 90-day rates of listing for liver transplant (12% vs 

11%, p = 0.88). In logistic regression, female gender was not associated with increased rates 

of 30-day mortality (OR 0.87, 95%CI 0.55–1.39, p=0.56) or 90-day readmission (OR 1.03, 

95%CI 0.74–1.42, p=0.88) on univariable or multivariable analysis.

Discussion

Previous studies on gender differences in cirrhosis have only partially elucidated the reasons 

behind well-documented disparities in liver transplant rates. In the present study, we aimed 

to understand how important gender differences manifest throughout the duration of 

cirrhosis, regardless of whether patients have been - or will be - listed for transplant. We also 

captured detailed clinical differences during hospitalization, a particularly vulnerable period 

for cirrhosis patients.

We found that cirrhosis-related clinical characteristics among hospitalized patients are quite 

similar between women and men, including similar illness severity and cirrhosis-related 

medication usage. The principle differences we observed were related to non-liver related 
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illness characteristics, including comorbidities, medication usage, and infectious 

complications. Women were more likely to have specific comorbidities such as diabetes and 

connective tissue disease, which likely predispose them to increased rates of chronic pain 

and physical disability, as evidenced by increased use of pain medication and other 

neuromodulators among women in our cohort. This patient phenotype - physically 

deconditioned and dependent on neuropsychiatric medications - is at risk of becoming 

ineligible for transplant as their comorbidities progress. In addition, increased rates of 

cirrhosis-unrelated infections, such as urinary tract infections, may further impair their 

transplant candidacy.

Although gender-based mortality differences were not observed in our cohort, this granular 

multi-center study allowed us to more thoroughly explore some of the mechanisms by which 

previously described gender-based disparities might occur. Specifically, our findings suggest 

that women with cirrhosis may benefit from closer monitoring and more aggressive 

management of certain non-hepatic comorbidities to prevent progressive physical 

deconditioning, chronic pain, and comorbidity-related infections. In addition, women in 

particular may benefit from the development of better algorithms for neuropsychiatric 

medication use and pain management in order to preserve transplant candidacy with 

cirrhosis progression. Future studies should further explore these clinical differences 

between women and men with cirrhosis, seeking to identify additional gender differences 

across clinical settings, with the ultimate goal of developing targeted interventions to 

eliminate the national gender disparity in liver transplantation.
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Table 1.

Baseline demographic and clinical characteristics by gender for hospitalized cirrhosis patients
1

Total n = 746 Men n = 459, 62% Women n = 287, 38% p-value

Age, years 56.27 (10.47) 56.06 (10.28) 56.61 (10.77) 0.68

Race

0.37

 White 75% (559/745) 76% (351/459) 73% (208/286)

 Black 14% (106/745) 13% (59/459) 16% (47/286)

 Asian 3% (21/745) 3% (15/459) 2% (6/286)

 Other 8% (59/745) 7% (34/459) 9% (25/286)

Body Mass Index 29.27 (7.22) 28.76 (6.81) 30.09 (7.79) 0.05

Etiology of cirrhosis

 Hepatitis C 22% (167/746) 22% (102/4590) 23% (65/287)

<0.001

 Alcohol 33% (243/746) 36% (163/459) 28% (80/287)

 Hepatitis C + alcohol 15% (110/746) 18% (82/459) 10% (28/287)

 NASH/Cryptogenic 18% (135/746) 15% (69/459) 23% (66/287)

 Hepatitis B 1% (7/746) 2% (7/459) 0% (0/287)

 Autoimmune
2 8% (57/746) 4% (19/459) 13% (38/287)

 Other 4% (27/746) 4% (17/459) 3% (10/287)

Complications of cirrhosis

 Prior ascites 73% (544/744) 73% (333/458) 74% (211/286) 0.75

 Variceal bleed history 24% (172/729) 24% (106/449) 24% (66/280) 0.99

 History of hepatic encephalopathy 12% (84/719) 12% (54/440) 11% (30/279) 0.54

 History of hyponatremia 52% (357/690) 53% (223/422) 50% (134/268) 0.47

Comorbidities

 Hypertension 45% (336/746) 45% (207/459) 45% (129/287) 0.97

 Congestive heart failure 8% (65/746) 10% (45/459) 7% (20/287) 0.18

 Coronary artery disease 12% (86/746) 13% (59/459) 9% (27/287) 0.15

 Diabetes mellitus 38% (282/746) 35% (161/459) 42% (121/287) 0.05

  Insulin use 44% (125/282) 39% (62/161) 52% (63/121) 0.02

 Stroke 4% (29/746) 3% (14/459) 5% (15/287) 0.13

 COPD 9% (70/746) 11% (50/459) 7% (20/287) 0.07

 Connective tissue disease 2% (16/746) 1% (5/459) 4% (11/287) 0.01

 Chronic kidney disease 11% (84/746) 11% (52/459) 11% (32/287) 0.94

 Psychiatric illness 36% (267/746) 34% (155/459) 39% (112/287) 0.15

Prior to admission medications

 Opiates 30% (226/746) 30% (139/459) 30% (87/287) 0.99

 Benzodiazepines 12% (86/746) 11% (51/459) 12% (35/287) 0.65

 Neuropathic pain medications 10% (71/746) 7% (34/459) 13% (37/287) 0.01

 Antidepressants or sleep aids 32% (235/746) 27% (124/459) 39% (111/287) <0.001

Admission Labs

 Serum sodium 134 (6) 134 (6) 134 (6) 0.28

 Serum creatinine 1.55 (1.37) 1.60 (1.38) 1.46 (1.34) 0.09
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Total n = 746 Men n = 459, 62% Women n = 287, 38% p-value

 White blood cell count 8.1 (5.4) 7.8 (5.0) 8.5 (6.0) 0.26

 Serum albumin 2.9 (0.7) 2.9 (0.7) 2.9 (0.8) 0.66

Admission MELD 20.01 (8.04) 20.18 (7.93) 19.74 (8.22) 0.52

Admission Child-Pugh Score 9.68 (2.26) 9.78 (2.28) 9.52 (2.21) 0.15

NACSELD-ACLF Score 14% (102/746) 14% (63/459) 14% (39/287) 0.96

Infection on admission

 Urinary tract infection 8% (57/746) 4% (19/459) 13% (38/287) <0.001

 Spontaneous bacterial peritonitis 9% (65/746) 10% (48/459) 6% (17/287) 0.03

 Bacteremia 3% (26/746) 3% (12/459) 5% (14/287) 0.10

 Respiratory 4% (30/746) 4% (18/459) 4% (12/287) 0.86

 Skin/soft tissue infection 3% (19/746) 3% (14/459) 2% (5/287) 0.27

 Clostridium difficile infection 2% (15/746) 2% (8/459) 2% (7/287) 0.51

 Any infection 23% (173/743) 22% (100/458) 26% (73/285) 0.24

Outcome

 Discharged home 76% (551/721) 76% (337/445) 78% (214/276)

0.99

 Discharged to hospice 6% (42/721) 6% (27/445) 5% (15/276)

 Discharged to nursing home 7% (48/721) 7% (30/445) 7% (18/276)

 Transplanted 5% (35/721) 5% (22/445) 5% (13/276)

 Died during this admission 6% (45/721) 7% (29/445) 6% (16/276)

1
Data presented as mean (standard deviation) or percent (number).

2
Includes autoimmune hepatitis, primary sclerosing cholangitis, and primary biliary cirrhosis

Nonalcoholic steatohepatitis (NASH); Chronic obstructive pulmonary disease (COPD); Model for End-Stage Liver Disease (MELD); North 
American Consortium for the Study of End-Stage Liver Disease Acute-On-Chronic Liver Failure (NACSELD-ACLF)
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