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INTRODUCTION 

Erectile dysfunction (ED) is defined as the inability to obtain or 

maintain a penile erection sufficient for achieving satisfactory 

sexual activity.1 ED has become an increasing issue because sexu-

al functioning is an important component of good quality of life. 

Its prevalence is estimated to be about 35% in Korea and in-

creased with age.2,3 ED can be organic, psychogenic and mixed. It 

used to be thought that most cases of ED were psychological in 

origin, but now it is known that organic causes are responsible for 

at least 80% of ED cases.4 The organic factors include various 

medical diseases such as cardiovascular disease, genitourinary 

disease, diabetes mellitus and hypertension.

In respect to sexual dysfunction and liver disease, most studies 

have been conducted in patients with decompensated cirrhosis, 

those waiting liver transplants, or those with alcoholic liver cirrho-
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sis.5-7 Patients with advanced liver disease often present with clin-

ical features of hypogonadism, such as ED, infertility, decreased li-

bido and testicular atrophy.8 In addition, the severity of liver 

cirrhosis has shown to correlate with the degree of ED.9 However, 

few data are available about erectile function in patients with 

HBV-related liver disease, especially with chronic hepatitis or early 

stage of cirrhosis.

The simplified International Index of Erectile Function (IIEF-5) is 

a reliable and sensitive evaluation instrument for assessing erec-

tile capacity. The Korean version of the   IIEF-5 was validated by 

Ahn et al.2

In the present study, we investigated the prevalence and char-

acteristics of ED in patients with HBV-related chronic liver disease 

using the IIEF-5 questionnaire.

MATERIALS AND METHODS

Patients

Middle-aged (40-59 years-old) men with HBV-related liver cir-

rhosis (HBV-LC) and age-matched patients with chronic hepatitis 

B (CHB), who visited the liver unit at the Chungnam National Uni-

versity Hospital from August 2012 to February 2013, were en-

rolled in this study. The case of LC was defined as a patient hav-

ing at least one clinical sign of portal hypertension or having 

ultrasound findings suggestive of cirrhosis of liver. Cirrhotic pa-

tients were sub-grouped according to Child-Pugh classification 

into A, B and C. Patients with spinal cord injury, neurologic defi-

cit, a past history of surgery for urological or bowel disease which 

might affect sexual potency, Child-Pugh class C cirrhosis, or Kar-

nofsky performance status of below 70% were excluded.

Methods

We conducted a telephone survey of the patients to assess 

erectile function, depression, smoking and alcohol consumption. 

Erectile function of the patients was evaluated by the Korean ver-

sion of IIEF-5. It consists of 5 items; erection confidence, erection 

firmness, maintenance ability, maintenance frequency, and satis-

faction. Each item is scored on a five-point scale. The respondents 

were categorized into no (IIEF-5 score ≥18), mild (14-17), moder-

ate (10-13) and severe ED (≤9). Patients were screened for de-

pression using the Korean version of Beck Depression Inventory 

(K-BDI), a widely used 21-item self-rating scale. Scores are inter-

preted as follows: <9, no depression; 10-15, mild depression; 16-

23, moderate depression; and >24, severe depression. In this 

study, we simply classified the patients as depressed (K-BDI score 

≥10) or not. Patients who drank alcohol at least once per week 

were classified as drinkers. Current smokers were classified as 

smokers. The response rate was 77.5%; 20 patients did not an-

swer the phone or refused to respond to survey questions. A total 

of 69 patients were finally included in this study. Two patients 

who did not answer the K-BDI were excluded from the analysis of 

depression.

We retrospectively reviewed patient medical records within 2 

months prior to the telephone survey and collected the following 

demographic and clinical data: age; gender; body mass index 

(BMI); hepatitis B envelop antigen (HBeAg); HBV DNA; aspartate 

aminotransferase (AST); alanine aminotransferase (ALT); total bili-

rubin; serum albumin; prothrombin time; propranolol treatment; 

antiviral treatment; and comorbidities including hypertension, dia-

betes mellitus, ascites, and hepatic encephalopathy.

Statistical analyses

Data are expressed as means±SD. A P-value <0.05 was consid-

ered significant. Descriptive statistics were used for frequency 

analyses. Intergroup comparisons were performed using the χ2 

test for qualitative variables, and the independent t-test for quan-

titative variables. Multivariate logistic regression analysis was 

conducted to assess the independent variables that affected ED. 

Statistical analyses were carried out using SPSS ver. 18.0 software 

(SPSS Inc., Chicago, IL, USA).

RESULTS

The baseline characteristics of the 69 enrolled patients are 

shown in Table 1. The mean ages of patients with CHB and HBV-

LC were 49.9±5.0 and 50.5±6.3 years old, respectively. Of 35 

patients with CHB, 15 were in their 40s and 20 were in their 50s. 

Twelve of 34 patients with HBV-LC were in their 40s and the rest 

22 were in their 50s. The Child-Pugh class in patients with HBV-

LC was A in 30 patients (88.2%) and B in 4 (11.8%). No differ-

ences were found with regard to BMI, diabetes mellitus, hyperten-

sion, alcohol, smoking, depression, antiviral treatment and HBV 

viral load between patients with CHB and HBV-LC. As expected, 

HBeAg-positive rate, serum AST, ALT and total bilirubin concen-

trations were higher while serum albumin level was lower in HBV-
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LC patients compared to CHB patients.

The prevalence of any ED was found to be 24.6% for all pa-

tients, and 8.6% and 41.2% for CHB and HBV-LC, respectively 

(Table 2). The mean IIEF-5 score in the ED patients was 8.5±4.8. 

Whereas there was only one (2.9%) CHB patient for each stage of 

ED, mild ED was seen in three (8.8%), moderate ED in one (2.9%), 

and severe ED in ten (29.4%) in HBV-LC patients. When divided 

the HBV-LC patients according to the Child-Pugh classification, 2 

(6.7%) of 30 patients with class A had mild, 1 (3.3%) had moder-

ate and 8 (26.7%) had severe ED. Of 4 patients with class B, 1 

(25%) had mild and 2 (50%) had severe ED.

Table 3 shows the clinical and laboratory characteristics of pa-

Table 1. Baseline characteristics of patients with chronic HBV-related liver disease

All patients (n=69) CHB (n=35) HBV LC (n=34) P-value

Age (years) 50.2±5.7 49.9±5.0 50.5±6.3 0.671

BMI (kg/m2) 23.9±3.0 24.3±2.7 23.4±3.2 0.232

Diabetes mellitus 16 (23.2) 6 (17.1) 10 (29.4) 0.227

Hypertension 19 (27.5) 12 (34.3)   7 (20.6) 0.203

Drinker 24 (34.8) 15 (42.9)   9 (26.5) 0.153

Smoker 19 (27.5) 10 (28.6)   9 (26.5) 0.845

Propranolol 5 (7.2) 0   5 (14.7) 0.025

Antiviral therapy 55 (79.7) 31 (88.6) 24 (70.6) 0.078

HBeAg positive 28 (40.6) 19 (54.3)   9 (26.5) 0.046

HBV DNA (log10 copies/mL) 2.7±1.5 2.4±0.9   3.1±1.9 0.064

Depression (BDI>10) 11 (16.4) 4 (11.8)   7 (21.2) 0.297

Child-Pugh classification

A - - 30 (88.2)

B - -   4 (11.8)

AST (IU/l) 28.6±14.8 22.1±11.2 35.2±15.2 <0.001

ALT (IU/l) 30.4±18.0 24.9±16.2  36.1±18.1 0.008

Total bilirubin (mg/dL) 1.0±0.5 0.9±0.3 1.2±0.6 0.005

Albumin (g/dL) 4.3±0.8 4.4±0.3 4.2±0.4 0.009

Prothrombin time (INR) 1.2±0.3 1.1±0.2 1.3±0.3 0.060

Values are expressed as means±SD or n(%).
BDI, Beck depression inventory; BMI, body mass index; CHB, chronic hepatitis B; HBV, hepatitis B virus; LC, liver cirrhosis; HBeAg, hepatitis B 
envelop antigen.

Table 2. Prevalence of ED in patients with chronic HBV-related liver disease

Total (n=69) CHB (n=35) HBV LC (n=34) P-value* HBV LC-A (n=30) P-value†

IIEF-5 score 18.8±6.5 21.0±3.8 16.5±7.9 0.004 17.0±7.7 0.013

Incidence of ED 17 (24.6)   3 (8.6) 14 (41.2) 0.002 11 (36.7) 0.006

ED grade 0.002 0.010

No 52 (75.4) 32 (91.4) 20 (58.8) 19 (63.3)

Mild 4 (5.8) 1 (2.9) 3 (8.8) 2 (6.7)

Moderate 2 (2.9) 1 (2.9) 1 (2.9) 1 (3.3)

Severe 11 (15.9) 1 (2.9) 10 (29.4)    8 (26.7)

Values are expressed as means±SD or n(%). 
ED, erectile dysfunction; CHB, chronic hepatitis B; HBV, hepatitis B virus; HBV LC-A, HBV LC-Child-Pugh grade A; IIEF-5, five-item International Index of Erectile 
Function; LC, liver cirrhosis.
*P-values for CHB versus HBV LC; †P-values for CHB versus HBV LC-A.
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tients with HBV-related liver disease in the presence or absence of 

ED. The prevalence of LC (82.4% vs. 38.5%, P=0.002), diabetes 

mellitus (41.2 vs. 17.3%, P=0.043), hypertension (52.9 vs. 19.2%, 

P=0.007) and depression (33.3% vs. 11.5%, P=0.045) was in-

creased in patients with ED than in those without ED. Serum albu-

min level was 4.1±0.5 g/dL in the ED patients, a value significantly 

less than that of 4.4±0.3 g/dL in the non-ED patients (P=0.020). 

Multiple logistic regression analysis showed that the risk of ED 

in HBV-LC patients was about 39 times higher than that in CHB 

patients (OR=39.12,. 95% CI=2.436-628.030, P=0.010; Table 4). 

The odds ratios for ED were 30.46 (95% CI=1.650-562.424, 

P=0.022) and 9.74 (95% CI=1.066-88.925, P=0.044) in patients 

with hypertension and depression, respectively. High serum albu-

min levels were found to reduce the risk of ED (OR=0.04, 95% 

CI=0.003-0.516, P=0.014).

DISCUSSION

Our data reveal a higher prevalence of ED in HBV-LC patients 

compared with CHB patients. Surprisingly, this difference re-

mained significant after excluding 4 patients with Child-Pugh 

class B cirrhosis. In addition, mean IIEF-5 score was significantly 

lower in patients with Child–Pugh class A cirrhosis than in those 

with CHB. These results are consistent with the findings of Toda 

et al.10 They reported that the prevalence of moderate and severe 

ED in patients with early viral cirrhosis, predominantly hepatitis C-

related, is higher than that in those with chronic viral hepatitis 

Table 3. Risk factors for ED in patients with chronic HBV-related liver disease

ED (n=17) No ED (n=52) P-value

Liver cirrhosis 14 (82.4) 20 (38.5) 0.002

Age (years) 51.4±5.9 49.8±5.6 0.338

BMI (kg/m2) 24.5±2.9 23.7±3.0 0.319

Diabetes mellitus   7 (41.2)   9 (17.3) 0.043

Hypertension   9 (52.9) 10 (19.2) 0.007

Drinker   6 (35.3) 18 (34.6) 0.959

Smoker   4 (23.5) 15 (28.8) 0.670

Propranolol   3 (17.6) 2 (3.8) 0.092

Antiviral therapy 14 (82.4) 41 (78.8) 0.755

Depression (BDI >10)   5 (33.3) 6 (11.5) 0.045

AST (IU/l) 35.6±18.8 26.3±12.6 0.070

ALT (IU/l) 32.2±18.7 29.8±17.9 0.630

Total bilirubin (mg/dL) 1.1±0.8 1.0±0.4 0.600

Albumin (g/dL) 4.1±0.5 4.4±0.3 0.020

Prothrombin time (INR) 1.3±0.3 1.2±0.3 0.319

Values are expressed as means±SD or n(%).
BDI, Beck depression inventory; BMI, body mass index; ED, erectile dysfunction; HBV, hepatitis B virus.

Table 4. Multivariable logistic regression for the relative risk of ED

OR 95% CI P-value
Age (years)    0.974 0.832-1.140 0.738

BMI (kg/m2)    1.305 0.942-1.808 0.110

Liver cirrhosis 39.116      2.436-628.030 0.010

Diabetes mellitus    0.868 0.128-5.883 0.885

Hypertension 30.462    1.650-562.424 0.022

Albumin (g/dL)   0.037 0.003-0.516 0.014

BDI (>10)   9.737   1.066-88.925 0.044

ED, erectile dysfunction; BDI, Beck depression inventory; BMI, body mass index; CI, confidence interval; OR, odds ratio.
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(60% vs. 33%). On the contrary, Simsek et al. did not show any 

difference in the prevalence of ED between patients with viral car-

riers (51.1%), chronic hepatitis (50%), and cirrhosis (50%), respec-

tively.11 The most common etiology was HBV infection, however, 

that study was based on small numbers of cirrhotic patients (only 

10 of 81 patients, 12%).

In alcoholic cirrhotic men, ED can be associated with a direct 

toxic effect of ethanol and acetaldehyde on the gonads.12 Howev-

er, the pathophysiology of ED in patients with chronic viral liver 

disease has not yet been fully determined. In this study, there 

were significant differences in serum albumin levels between pa-

tients with ED and without ED. Furthermore, high levels of serum 

albumin reduced the risk of ED in multiple regression analyses. A 

correlation between serum albumin and IIEF score was previously 

reported by Toda et al.10 Decreased production of albumin might 

influence the ratio of albumin-bound to free testosterone related 

to sexual desire and sleep-related erection, as well as cause water 

retention and loss of muscle volume, thereby decreasing physical 

function of the patients.13 Propranolol, which has become widely 

used to treat portal hypertension, have a negative impact on 

erectile function.14,15  In present study, 5 of 34 HBV LC patients re-

ceived propranolol. Even after excluding 5 patients receiving pro-

pranolol, a higher prevalence of ED in HBV-LC patients compared 

with CHB patients was observed (37.9% vs. 8.6%, P=0.05).

Depression, by reducing sexual desire and physical activity, can 

cause ED. Chronic infection with HBV is related to several psychi-

atric disorders including anxiety and depression.16 We found a sig-

nificant association between depression and ED in patients with 

HBV-related chronic liver disease in this study. Medications, in-

cluding interferon, for chronic HBV infection, may cause depres-

sion as an adverse effect. However, there were no patients treat-

ed with interferon in this study. In addition, there was no 

difference in the prevalence of depression according to the type 

of antiviral agents.

Hypertension can lead to ED as a consequence of high blood 

pressure per se or due to antihypertensive treatment.17 High blood 

pressure induces morphological modifications and dysfunction of 

endothelial cells in the penile vascular bed, contributing to ED.18 In 

the present study, hypertension was shown to highly correlate 

with ED. We also found that the prevalence of diabetes mellitus, 

which is one of the most common causes of ED, was higher in pa-

tients with than in those without ED. However, it did not reach 

statistical significance in multiple regression analyses that adjust-

ed for potential confounders.

The limitation in this study is the lack of controls chosen from 

general population without liver disease. Cho et al. analyzed 827 

Korean general population who visited 10 outpatient clinics and 

reported 33.5% and 64.4% prevalence rates of ED for men in 

their 40s and 50s, respectively.3 They also described that 64% of 

men with chronic diseases, such as hypertension, diabetes, hyper-

lipidemia, stroke, and myocardial infarction had ED. In our study, 

the prevalence of ED in patients with CHB in their 40s and 50s 

was only 8.6%. This could be explained by differences in ques-

tionnaire response rates (77% vs. 50%), survey methods (tele-

phone survey vs. self-administered questionnaire survey), and 

types of clinics (primary vs. tertiary) between our study and the 

study by Cho et al. Other limitations of this study include its small 

sample size, selection bias and response bias.

In conclusion, the present study showed that the prevalence of 

ED was significantly increased in patients with early stage of HBV-

LC than in those with CHB. Therefore, screening male patients 

with early viral cirrhosis, especially if accompanied by hyperten-

sion, depression, or a depressed level of serum albumin, for ED 

and providing appropriate support are needed.
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