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Abstract

Background: Sexual dysfunctions (SD) are highly prevalentin Chronic Liver Diseases (CLD). Whether Metabolic dysfunction-Associated Steatotic
Liver Disease (MASLD) carries a higher risk of SD is unknown as is the role of dietary patterns or quality of Life (QoL).

Aim: to assess (1) prevalence of SD in CLD; (2) whether MASLD is a risk factor for SD; (3) the role of adherence to Mediterranean Diet (MD) or
QolL.

Methods: Observational, cross-sectional study, 207 CLD patients (84 females and 123 males), median age 57 years (IQR:46-63); 96 (46.4%)
MASLD; and 111 (63.6%) nonMASLD.

Outcomes: SD were assessed through Female Sexual Function Index (FSFI) and International Index of Erectile Function (IIlEF) questionnaires.
Adherence to MD was evaluated by the MD Score, QoL by SFHS-12 questionnaire evaluating physical [(ie, Physical Component Summary (PCS)]
and mental [(ie, Mental Component Summary (MCS)] health. Multivariate analysis identified predictors of SD.

Results: (1) SD prevalence in CLD was 157/207 (75.8%); 80.9% females were at risk for SD, altered sexual desire/arousal and dyspareunia being
the most common complaints, whereas 72.3% males had erectile dysfunction (ED); (2) prevalence of SD was higher in MASLD (89%) than in
nonMASLD (64%) (P <0.001); (3) in females, at univariate analysis, a negative correlation was found between FSFI and age, hypertension, or
MASLD; (4) in males, at univariate analysis, IIEF-ED negatively correlated with age, DM2, or MASLD, whereas positively correlated with PCS
and MCS; (5) in females, at multivariate analysis BMI (OR=0.779,Cl 95% = 0.640-0.948) and MCS (OR =0.840,Cl 95% = 0.741-0.953) were
protective against SD, whereas age (OR =1.115,Cl 95% = 1.040-1.263) and DM2 (OR = 120.894,Cl 95% = 1.396-10 741) were predictive of SD;
(6) in males, at multivariate analysis, age (OR =1088,Cl 95% = 1032-1.148) and MASLD (OR =4.075,Cl 95% = 1.120-14.828) were risk factors
for, whereas PCS (OR =0,928,Cl 95% = 0,865-0,995), and disease duration (OR =0.393,Cl 95% = 0.187-0.822) were protective against SD; 7)
MD adherence, while higher in nonMASLD vs MASLD (P = 0.004), was not an independent protective factor against SD.

Clinical Implications: SD should not be underestimated in CLD patients, in particular those with MASLD.

Strengths and Limitations: Comprehensive study evaluating SD in a large cohort of CLD patients of both sexes, comparing MASLD vs
nonMASLD. Due to its cross-sectional design, no conclusions can be drawn about cause and effect.

Conclusions: (1) CLD, in particular MASLD, have a high prevalence of SD which is not affected by MD adherence, whereas QoL seems to play
arole; (2) CLD patients should be evaluated for SD, for early diagnosis and treatment.
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Introduction

Sexual dysfunctions (SD) may have a relevant impact at the
physical and emotional well-being level both in females and
males. In the general population, almost 40% to 50% of
women, irrespective of age, experience at least one SD . On
the other hand, prevalence of SD in men, in particular erectile
dysfunction (ED) largely depends on age, ranging from 1%
to 10% in those younger than 40 years and reaching up to
50% -100% in those of more than 70 years of age.! An
international survey including 13 882 women and 13 618 men
of 40 to 80 years of age, showed that altered sexual function
is closely related to physical health.? SD, when associated
with chronic comorbidities in particular those with a global
increasing prevalence, lead to a significant decrease in quality
of life (QoL) and require a multidisciplinary approach.’

Female sexual dysfunctions (FSD) include sexual desire,
arousal problems, inadequate lubrication, and pain during
sex, all of which have a negative impact on QoL, mental
health, and relationships with sexual partners.* In men, ED
(i.e., the inability to achieve or maintain an erection suitable
for satisfactory sex) represents the most important alteration
of male sexual function and may recognize different patho-
physiologic mechanisms, whose incidence and prevalence is
strongly related to increasing age and presence of comor-
bidities.*>> In both sexes, among other factors, unhealthy
lifestyle habits, including diet, physical inactivity, smoking and
alcohol abuse may play a significant role in the development
of SD.%7 Diet is emerging as an important determinant in
several pathological conditions and Mediterranean diet (MD)
has been shown to be a healthy dietary pattern associated
with an improvement of sexual function in both males and
females.®10

Chronic hepato-gastroenterological disorders have been
described to be associated with an increased prevalence
of SD.'! In particular, an altered sexual function has been
reported in patients with celiac disease or inflammatory bowel
disease.!?>13

Chronic hepatitis (CH) refers to a number of liver disorders
with a different etiology (ie, viral, autoimmune, altered
metabolism, alcohol abuse, drugs, metabolic, iron or copper
overload) and different severity, in which inflammation and
necrosis of liver cells continue for long time. The advanced
stage of CH is liver cirrhosis, a condition characterized by
extensive liver fibrosis, formation of hepatocyte nodules
surrounded by connective tissue and different degree of
liver function impairment. Metabolic dysfunction-Associated
Steatotic Liver Disease (MASLD), previously referred to as
Non-Alcoholic Fatty Liver Disease (NAFLD), represent the
most prevalent liver disorder in the Western countries, being
one of the leading causes of orthotopic liver transplantation
(OLT)."* This condition, primarily affects subjects with
obesity or type 2 diabetes mellitus (DM2), now considered
a component of the Metabolic Syndrome (MetS) which, in
turn, is a risk factor for SD.'3-1¢ Several studies have shown
that patients with chronic liver diseases (CLD) are at higher
risk of SD than the general population, with ED and decreased
sexual desire in men, altered sexual desire and arousal, and
dyspareunia in women, being the most commonly reported
alterations of sexual function.'®>5 While the prevalence of
SD in CLD has clearly been shown to mainly depend on the
degree of liver function impairment,'”-2" the role of etiology is
still debated.!! In particular whether MASLD patients carry a
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higher risk of SD compared to non MASLD patients has never
been evaluated systematically in a large cohort of patients.

Moreover, adherence to MD is associated to a lower preva-
lence of MetS.2® Whether adherence to MD plays a protective
role against SD in CLD patients is not completely clear. Finally,
the role of QoL as a predictor of SD in patients with CLD of
different aetiology is not fully understood.

Our working hypothesis is the following: are SD highly
prevalent in CLD and does MASLD play a relevant role in this
clinical setting? Also, what is the influence of dietary patterns
and QoL? This might be relevant as to a more comprehensive
management of patients suffering from CLD. Therefore, this
multicenter, observational, cross-sectional study was designed
in order to assess the prevalence of SD in CLD patients. As
a secondary end-point we sought to evaluate whether the
prevalence of SD was different between patients with MASLD
or non MASLD origin. Finally, the role of a number of clinical-
demographic variables as well as of adherence to MD, or
QoL as predictors of normal or altered sexual function in this
clinical setting was investigated.

Materials and methods
Study design and population

This is a multicenter cross-sectional observational study
involving patients attending the Gastroenterology and Liver
Units at University of Campania “Luigi Vanvitelli”, Naples,
and University Federico I, Naples, Italy.

To be eligible for the enrollment in the study, partici-
pants had to be adults (18 years or older) with well estab-
lished, well-compensated CLD.?”>>® Well compensated CLD
was defined according to the Child-Pugh criteria/->® and all
of the enrolled patients were in Child-Pugh Class A 5 score.
We excluded from the study: legal unable patients to provide
free consent for attendance, patients with diagnosed psychi-
atric disorders or already known sexual disorders. The follow-
ing clinical-demographic variables were collected through an
on-line questionnaire administered at the same time of those
exploring MD, QoL and SD: age, gender, level of education,
type of work, total number of partners, body mass index
(BMI), smoking habits, consumption of alcohol, diagnosis of
diabetes and/or, hypertension, type of CLD [(ie, MASLD, viral,
alcoholic, autoimmune, haemochromatosis, Wilson disease),
stage (ie, presence and degree of fibrosis through Fibroscan
evaluation®?), duration of the disease, and ongoing therapy.
All participants completed the study questionnaires anony-
mously, considering sex stratification into males and females.

This study was conducted according to the principles of the
World Medical Association Declaration of Helsinki. Informed
consent was obtained from all individual participants
included in the study. Furthermore, the study was approved
by our Departmental Ethics Committee.

Assessment of sexual dysfunction in the female
population

Female Sexual Function Index (FSFI) questionnaire,>® was
used to assess SD in women. This questionnaire consists of
19 questions, each of which is part of a domain exploring:
sexual desire (questions 1 and 2, scores 1-5 and multiplication
factor 0.6), sexual arousal (questions 3-6, scores 0-5 and
multiplication factor 0.3), lubrication (questions 7-10, scores
0-5 and multiplication factor 0.3), orgasm (questions 11-13,
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scores 0-5 and multiplication factor 0.4), sexual satisfaction
(questions 14-16, scores 0-5 and multiplication factor 0.4),
and pain associated with sexual activity (questions 17-19,
scores 0-5 and multiplication factor 0.4). Each domain has
a minimum score (0 or 1.2) up to a maximum score of 6.
Each domain’s score is multiplied by a correction coefficient,
resulting in a domain subscore, which are all added to obtain
the final score (from a minimum of 2 to a maximum score of
36). The cut-off limit considered to indicate women at risk for
FSD was <26.5.3°

Assessment of sexual dysfunction in the male
population

Male patients completed the 15-item International Index of
Erectile Function (IIEF-15), a validated, multidimensional,
self-administered questionnaire that investigates male sexual
function in the last 4 weeks.>! To each of the 15 questions is
assigned a score from 0 to 5; they examine the main domains
of male sexual function: erectile function (questions 1-5 and
15, total scores 1-30), orgasmic function (questions 9 and 10,
total score 0-10), sexual desire (questions 11 and 12, total
scores 2-10), relationship satisfaction (questions 6-8, total
score 0-15) and overall satisfaction (questions 13 and 14,
total scores 2-10). Based on the results of the erectile function
IEF (questions 1-5 and 15) we can classify ED as severe
(first domain scores: 6—10), moderate (11-16), mild (17-25)
and absent (26-30). To define whether other aspects of male
sexual function were compromised, we arbitrarily considered,
as a cut-off value, a score corresponding to less than 83% of
the total score for each of the remaining domains explored by
IEEF-15 (ie, comparable to the percent cut-off value used to
define ED).!3 This is an arbitrary score and is not a cut-off
value validated enough to establish diagnosis or severity of a
specific SD other than ED.

Assessment of adherence to MD

The degree of adherence to the MD was assessed by the 9-
point scale by Trichopoulou et al.>> Each domain is assigned
a value of 0 or 1 as follows: about beneficial components
(vegetables, legumes, fruit and nuts, cereals and fish) people
who had a consumption below average received a score equal
to 0, whereas people whose consumption was equal to or
higher than the average received a score of 1. As for the
presumed harmful components (meat, poultry and dairy prod-
ucts) patients who had a consumption lower than average,
received a score equal to 1; people whose consumption was
equal to or above average received a score of 0. For ethanol,
a score of 1 was assigned to males who consumed between
10 and 50 grams per day and to females who consumed
between 5 and 25 grams per day. With regard to fat intake, we
used the ratio between monounsaturated lipids and saturated
lipids. Therefore, the total score of the MD ranged from
0 to 9: patients with a score > 6 were stratified as subjects
with “maximum adherence to the MD”, while those with a
score < 6 as subjects with “minimal adherence to the MD”.

Assessment of quality of life

QoL of participants in the study was evaluated by using the
SF-12 (Short Form Health Survey), a validated scale that
allows to measure the physical and mental health status of
respondents.>? SF-12 consists of a series of 12 Likert scale
questions, each of which is designed to measure a specific

aspect of physical health (physical activity, role limitations due
to physical health, physical pain, general health), and men-
tal health (vitality, social activities, emotional state, mental
state, general health). Through appropriate statistical analysis
techniques,>* the information obtained from the individual
questions is traced back to two synthetic numerical indices:
the state of physical (PCS) and mental (MCS) health of people.
The international reference values for these two synthetic
indices are 50 + 10 (Mean + Standard Deviation).?3

Sample size and statistical analysis

For sample size calculation we considered the estimated preva-
lence of altered FSFI and IEEF in the general population of
comparable age. Assuming a prevalence of FSFI of 40%-
50% and a prevalence of ED of 40%-60% in the general
population, an expected prevalence in the study of approxi-
mately 70% with a statistical power of 80% and a 2-sided
significance level of 0.05, the minimum number of subjects for
an adequate study corresponded to 167 patients. The sample
size was increased to 207 to account for drop-out of up to
20% and to give more power to the study.

Descriptive statistics were used to present the data. The con-
tinuous variables were expressed as median and the interquar-
tile (ie, Q1 and Q3) range, while the discrete variables (ordinal
and categorical) were expressed as number and percentage.
The distribution of the variables was tested using the Kol-
mogorov—-Smirnov test to assess their normality and to choose
between parametric and non-parametric tests. Categorical
variables were compared using the Chi-square test, if <20%
of expected cell counts are less than 5 or the number of
samples is at least 100, or Fisher’s exact test if >20% of
expected cell counts are less than 5 and the number of samples
is less than 100, while the continuous and ordinal variables
(discrete but sortable quantitative variables) were differen-
tiated between groups (qualitative variables) and subgroups
using the Mann—Whitney U test or the Kruskal-Wallis H test,
depending on the degrees of freedom of the variable related to
the group/subgroup. The strength of the correlation between
two quantitative variables was examined using the Spearman
Correlation rho test. Predictive factors of SD were identified
by multivariate linear/logistic regression analysis. Dependent
variables (i.e.FSFI-19 and ITEF-135 total scores) were compared
with independent variables (ie, age, smoke, alcohol, DM2,
BMI, hypertension, MASLD, nonMASLD, fibroscan score,
duration of CLD, MD, PCS, and MCS and results are illus-
trated as odds ratio (OR) with 95% confidence interval (CI). A
p-value of <0.05 was considered statistically significant. Data
were recorded and statistically analyzed using the Statistical
Package for Social Science software (IBM SPSS® Version
26.0.1.0 software - IBM Corp., Armonk, NY, USA).

Results
Clinical-demographic characteristics
We enrolled 207 patients, 123 (59.4%) men and 84 (40.6%)
women. Median age was 57 (46—63) years, with a median BMI
value of 26.2 (23.5-29.2) kg/m?; 119 patients (57.5%) never
smoked, whereas 174 (84%) did not consume alcohol. Among
comorbidities, 39 patients (18.8%) had DM2, and 87 (42%)
had arterial hypertension.

Regarding the type of CLD, 111 patients (53.6%) had
nonMASLD-aetiology (45 HBV, 38 HCV, 9 hemochromatosis
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Table 1. Clinical-demographic characteristics of our cohort of 207 Chronic Liver Disease (CLD) patients stratified by gender.

Females (N =84) Males(N=123) p-value
Median (IQR) or n (%) Median (IQR) or n (%)
Age (yrs) 55 (45-62) 57 (48.5-65) 0.335
BMI 26.3 (23.3-29.4) 26.3 (23.7-28.7) 0.575
Smoke 28 (33,3%) 60 (48.8%) 0.027
Alcohol 3(3.6%) 30 (24%) <0.001
DM2 15 (17.9%) 24 (19.5%) 0.765
Hypertension 37 (44%) 50 (40.7%) 0.627
CLD
nonMASLD 49 (58.3%) 62 (50.4%) 0.261
MASLD 35 (41.7%) 61 (49.6%)
Fibroscan (kPa) 9.9 (5-12.8) 10.2 (6-13.6) 0.706
MD score 4 (3-5) 4 (2-5) 0.091
PCS score 44.6 (38.6-51.3) 45.4 (38.8-54.5) 0.318
MCS score 41.2 (35.8-48) 45.1 (35.9-50.2) 0.318

IQR: Inter Quartile Range; BMI: Body Mass Index; DM2: type 2 Diabetes Mellitus; CLD: Chronic Liver Disease; MASLD: Metabolic dysfunction-Associated
Steatotic Liver Disease; kPa: kiloPascal; MD: Mediterranean Diet; PCS: Physical Component Summary; MCS: Mental Component Summary P < 0.05 is

considered statistically significant

and 19 autoimmune) and 96 (46.4%) had MASLD. The
median duration of CLD was 4 (1-10) years. MASLD group
consisted of 61 males and 35 females, whereas the non-
MASLD group of 62 males and 49 females. Prevalence of SD
in our cohort of CLD patients was in total 157/207 (75.8%).
In detail, prevalence of SD was 71/111 (64%) in patients
with nonMASLD aetiology and 86/96 (89%) in patients with
MASLD (P < 0.001).

As for the adherence to MD, the global median score was
4 (3-5), with 37 patients (17,9%) with a maximal adherence
(ie, with a global score of at least 7/9).

Median score for PCS and MCS was 44.9 (38.6-53.6) and
42.8 (35.9-50.0), respectively. This is below the median value
obtained in a cohort of healthy controls 50 (40-60).3°

A summary of clinical-demographic characteristics strat-
ified by gender and type of CLD, is illustrated in Table 1
and Table 2, respectively. In particular, prevalence of smoking
and alcohol consumption were significantly higher in the
male population compared with females (48.8% vs 33.3%,
P = 0.027 and 24.4% vs 3.6%, P <0.001, respectively)
(Table 1). BMI values were significantly higher in MASLD
patients compared to nonMASLD ones, [27.3 (25.3-29.5)
vs 25.0 (23.1-27.7) P <0.001, respectively]. A significantly
higher percentage of MASLD- patients had DM2 (27.1%
vs 11.7%, P = 0.005) and lower MD scores compared to
nonMASLD patients [3.0 (2-4) vs 4.0 (3-5), P = 0.004, respec-
tively]. Finally, MCS score was slightly but significantly higher
in nonMASLD group compared to those with MASLD [45.1
(37.6-51.3) vs 40.0(33.2-47.6), P = 0.001, respectively].

Sexual function in the female population

FSFI median score in our female CLD population was 19.65
(8.85-25.1). By adopting the cut-off value of <26,5 to identify
females at risk of SD, prevalence of FSD risk was 68/84
(80.9%). Specifically, by analyzing the single domains of the
FSFI, we identified as areas of greatest sexual concern to the
majority of participants, sexual desire in 79/84 (94%), arousal
in 69/84 (82.1%), lubrication in 62/84 (73.8%), orgasm in
67/84 (79.7%), intercourse satisfaction in 58/84 (69%), and
sexual pain in 68/84 (80.9%) patients (data not shown).
Table 3 shows FSFI score differences between subgroups.
In particular hypertension and a low degree of education
were significantly associated to lower FSFI scores. Also, a

significantly lower FSFI total score was observed in MASLD
than in nonMASLD patients (Table 3).

Correlation between continuous variables and total FSFI
score was assessed through the Spearman rho test and a sta-
tistically significant negative correlation was found between
FSFI total score and age (P < 0.001, P =-0.368) or hyperten-
sion (P = 0.041, P =-0.224). Moreover, a negative correlation
was found between MASLD and FSFI total score (P = 0.022,
P =-0.249).

By means of logistic regression analysis we searched for
independent positive or negative predictive factors of FSD
and found that a high BMI and MCS were protective against
SD (OR=0.779, CI 95% =0.640-0.948, P = 0.013 and
OR =0.840, CI 95% =0.741-0.953, P = 0.007, respectively)
(Figure 1A and B, respectively). On the other end, age
(OR=1.1146, CI 95%=1.040-1.263, P = 0.006) and
DM2 (OR=120.894, CI 95% =1.396-10741, P = 0.035)
were independent predictors of FSD (Figure 1C and D,
respectively). Smoke, alcohol, PCS, adherence to MD and type
of CLD did not seem to be predictive of SD (data not shown).

None of the patients declared any treatment for SD. Also,
all of the 15 (18%) patients with DM2 were treated with
diet alone. Of the 37 (44%) patients with hypertension, 30
were treated with angiotensin 2 receptor blockers and 7 with
angiotensin converting enzyme (ACE) inhibitors. Data on dose
and duration of treatment were not available.

Sexual function in the male population

Median IIEF-ED score in our cohort of 123 CLD patients
was 21 (15-26). By using the cut-off value of <25 to identify
ED in men we found that 89/123 (72.3%) complained of
ED. In particular, ED was mild in 52, moderate in 17 and
severe in 20 patients. By analyzing the single domains of
the IIEF-15 not related to the erectile function, we identified
as likely areas of greatest sexual concern to a large number
of participants, orgasm in 53/123 (43.1%), sexual desire in
86/123 (69.9%), satisfaction during the intercourse in 97/123
(78.9%), and general satisfaction in 63/123 (51.2%) patients
(data not shown).

Table 4 shows IIEF-ED score differences between sub-
groups. In particular DM2, a lower disease duration,
unemployment, and higher fibroscan values (ie, higher degree
of liver fibrosis) were significantly associated to ED in our
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Table 2. Clinical-demographic characteristics of our cohort of 207 Chronic Liver Disease (CLD) patients stratified by type of CLD.

nonMASLD (N=111) MASLD (N =96) p-value
Median (IQR) or n (%) Median (IQR) or n (%)
Age 9 (46.5-64) 54.5 (45.8-62) 0.241
BMI 5(23.1-27.7) 27.3 (25.3-29.5) <0.001
Smoke 46 (41.4%) 42 (43.8%) 0.738
Alcohol 2 (10.8%) 1(21.9%) 0.030
DM2 3(11.7%) 6 (27.1%) 0.005
Hypertension 2 (37.8%) 5(46.9%) 0.189
Gender
Male 62 (55.9%) 61 (63.5%) 0.261
Female 49 (44.1%) 35 (36.5%)
Fibroscan (kPa) 12.1 (6-44) 13.2 (8.1-38) 0.989
MD score 4 (3-5) 3.0 (2-4) 0.004
PCS score 47.2 (38.6-54.3) 43.1 (38.9-51.3) 0.132
MCS score 45.1 (37.6-51.3) 40 (33.2-47.6) 0.001

MASLD: Metabolic dysfunction-Associated Steatotic Liver Disease; IQR: Inter Quartile Range; BMI: Body Mass Index; DM2: type 2 Diabetes Mellitus; kPa:
kiloPascal; MD: Mediterranean Diet; PCS: Physical Component Summary; MCS: Mental Component Summary P < 0.05 is considered statistically significant

Table 3. Female Sexual Function Index (FSFI) scores and clinical-demographic variables.

Variables N and Frequency (%) FSFI Total score (IQR) p-value
Smoke 28 (33.3%) 21.25 (14.4-24.3) 0.563
Alcohol 3 (3.6%) 14.8 (8.4-19.5) 0.417
CLD
nonMASLD 49 (58.3%) 21.8 (10.5-27.3) 0.023
MASLD 35 (41.7%) 16.8 (6-21.8)
Fibroscan kPa
<72k 24 (28.6%) 21.6 (14.9-27.8) 0.587
7.3-12.5 18 (21.4%) 18.8 (7.5-23.5)
12.6-17.5 13 (15.5%) 18.3 (13.9-24.1)
>17.5 29 (34.5%) 20.4 (8.1-24.2)
DM2 15 (17.9%) 18.3 (11.5-20.4) 0.280
Hypertension 37 (44%) 18.3 (6.5-22.4) 0.042
Duration of Disease
< 5 years 42 (50%) 19.5 (8.4 -24.2) 0.929
5-10 years 23 (27.4%) 19 (7.7-23,8)
> 10 years 19 (22.6%) 22.4 (14.3-26.2)
Education
Unschooled 1(1.2%) 3.6 (-) 0.032
Primary School 4 (4.8%) 3.4 (2-8.4)
Secondary School 16 (19%) 20.5 (8.1-26)
High School 38 (45.2%) 18.6 (11.4-24)
Degree 25(29.8%) 21.8 (13-28)
Occupation
Student 2 (2.4%) 16 (14.5-17.5) 0.071
Unemployed 31 (36.9%) 18.9 (5-25.7)
Employed 23 (27.4%) 19.6 (15.2-23.8)
Freelancer 15 (17.9%) 21.8 (19.7-28.3)
Labourer 1(1.2%) 26.1 (-)
Pensioner 2 (14.3%) 5.8 (4.2-21.1)
Number of Partners
0 3(3.6%) 19 (12.1-19.4) 0.178
1 47 (56%) 19.3 (4.8-25.2)
2-4 28 (33.3%) 19.9 (14.6-24.2)
=5 6 (7.1%) 25.5 (20.6-27.7)

FSFI: Female Sexual Function Index; IQR: Inter Quartile Range; MASLD: Metabolic dysfunction-Associated Steatotic Liver Disease; kPa: kiloPascal; DM2:

type 2 Diabetes Mellitus P < 0.05 is considered statistically significant

cohort of patients. Also, a significantly lower IIEF score was
observed in MASLD than in nonMASLD patients.

A statistically significant negative correlation was found
between IIEF-ED scores, and age (P <0.001, P =-0.369),
DM2 (P <0.001, P = -0.329), or MASLD vs nonMASLD
(P <0.024, = -0.204), whereas a statistically significant

positive correlation was found between IIEF-ED scores,
and PCS (P <0.001, P = 0.382), or MCS (P = 0.008,
P=0.236).

By means of logistic regression analysis we searched for
independent positive or negative predictive factors of SD and
found that age (OR = 1088, CI 95% = 1032-1.148, P = 0.002)
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Figure 1. (A-D): Distribution of sexual dysfunctions (SD) and physiological sexual function (NO SD) in female patients according to body mass index
(BMI) (A), mental component summary (MCS) (B), age (C) and type 2 diabetes mellitus (DM2) (D).

and MASLD aetiology (OR =4.075, CI1 95% =1.120-14.828,
P = 0.033) were independent risk factors for SD in males
(Figure 2A and B, respectively). On the other hand, disease
duration (OR =0.393, CI 95% =0.187-0.822. P = 0.013) and
PCS (OR=0,928, CI 95% =0,865-0,995, P = 0.036) were
independent protective factors against SD (Figure 2C and D,
respectively). Smoke, alcohol, hypertension BMI, DM2, MCS
and adherence to MD were not independent predictors of SD
(data not shown).

None of the patients declared any treatment for SD. Twenty-
four (19.5%) patients had DM2 which was controlled with
diet in 18 patients and with insulin in six, whereas 50 (40.7%)
patients had hypertension which was treated with angiotensin
2 receptor blockers in 42 and with ACE inhibitors in 8. We do
not have information on dose and duration of treatment.

Discussion

In this study we first sought to evaluate the prevalence
of SD in patients with CLD and found that both females
and males suffering from CLD had a high prevalence of
SD as assessed by the FSFI-19 and IIEF-15 questionnaires.

Specifically, in the female population, 68/84 (80.9%) were at
risk for FSD with an FSFI total score <26.5. In detail, the
areas of greatest sexual concern to the majority of patients
were sexual desire (94%), arousal (82.1%), lubrication
(73.8%), orgasm (79.7%), intercourse satisfaction (69%),
and dyspareunia (80.9%). On the other hand, 89/123 males
(72.3%) reported ED which was mild in 52, moderate in 17
and severe in 20 patients. Moreover, by specifically analyzing
the domains of the IIEF-15 not related to the erectile function,
we highlighted that the areas of greatest sexual concern to the
majority of participants where orgasm (43.1%), sexual desire
(69.9%), satisfaction during intercourse (78,9%), and general
satisfaction (51.2%).

The prevalence of SD found in this study is higher than that
reported in the general population which is close to 40%-—
50% for females, independently of age, and 1% to 15% in
the age-matched male population.! Moreover, our results are
in agreement with previous reports showing that patients with
CLD are at higher risk of developing SD¢23 with a prevalence
of ED ranging from 24% to 85%.23 In particular, a report
by Lyn et al, using cross-sectional data from the National
Health and Nutrition Examination Survey conducted between
2001 and 2004 to examine the health of those over 20 years
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Table 4. International Index of Erectile Function. Erectile Dysfunction (IIEF-ED) scores and clinical-demographic variables.

Variables N and Frequency (%) IEF-ED score (IQR) p-value
Smoke 60 (48.8%) 19.2 (15-26) 0.998
Alcohol 30 (24.4%) 19.8 (16-24.8) 0.839
CLD
nonMASLD 62 (50.4%) 23.5 (15.3-27) 0.024
MASLD 61 (49.6%) 20 (15-23)
Fibroscan kPa
<72k 3(26.8%) 5(19-27) 0.003
7.3-12.5 7 (22%) 3(20-27)
12.5-17.5 9 (15.4%) 0 (14.5-23)
>17.5 4 (35.8%) 17 (12-22.3)
DM2 4 (19.5%) 13.3 (4.8-20.5) <0.001
Hypertension 0 (40.7%) 18 (15-23) 0.086
Duration of Disease
< 5 years 67 (54.5%) 17.8 (15-23) 0.044
5-10 years 17 (13.8%) 21.8 (18-27)
> 10 years 39 (25.2%) 20.4 (16-27)
Education
Unschooled 6(4.9%) 14.8 (6-21.8) 0.069
Primary School 8 (6.5%) 9.6 (3.5-16.3)
Secondary School 30 (24.4%) 20.1(16.3-25.8)
High School 50 (40.7%) 20.2 (17-26)
Degree 29 (23.6%) 20.1 (16-26)
Occupation
Student 2 (1.6%) 16.5(9.8-23.3) 0.006
Unemployed 8 (6.5%) 10.4 (3.8-15.3)
Employed 34 (27.6%) 22.3(17.5-27)
Freelancer 2 (26%) 19.7(16.8-25.3)
Labourer 19 (15.4%) 21.6 (19-26.5)
Pensioner 8 (22.8%) 16 (8.8-22.3)
Number of Partners
0 8 (6.5%) 17 (4.5-26.3) 0.336
1 31 (25.2%) 18.4 (16-23)
2-4 45 (36.6%) 18.4 (14-25)
>S5 39 (31.7%) 21.2 (17-27)

[IEF-ED: International Index of Erectile Function-Erectile Dysfunction; IQR: Inter Quartile Range; CLD: Chronic Liver Disease; MASLD: Metabolic
dysfunction-Associated Steatotic Liver Disease; kPa: kiloPascal; DM2: type 2 Diabetes Mellitus P < 0.05 is considered statistically significant

of age, found that MASLD was significantly associated to
a significant risk of ED with a prevalence of 29% in those
people with a high United States Fatty Liver Index.>¢ Also,
Tarik et al described a prevalence of ED ranging from 40%
to 70 % in patients with MASLD3* which is comparable to
the prevalence of 60% found in our similar group of patients.
Similarly, Lee et al reported a prevalence of SD in almost
68% of women suffering from MASLD which is similar to
the prevalence of 59% observed in our cohort.?’

In our study, prevalence of SD was significantly higher in
patients with MASLD than in those with nonMASLD aetiol-
ogy (ie, 89% vs 64%, P < 0.001). These figures are similar to
those reported in other studies®’+3” evaluating SD in patients
with CLD, even though, to our knowledge, there are no studies
directly comparing MASLD with nonMASLD as to the preva-
lence of SD. Interestingly, at the logistic regression analysis, in
the male population, but not in females, MASLD aetiology
was an independent risk factor for SD with an OR =4.0735,
CI 95% =1.120-14.828. This reinforces the concept that
patients with MASLD are at risk for SD. In fact, in a study by
Duman et al in 40 patients with NAFLD, the OR for SD was
of 2.4 (95% CI 1.08-5.5).37 Also, Eren and Horsanaly in their
study in over 350 patients reported that NAFLD significantly
correlated with low ITEF-S scores.?® Interestingly, MASLD has
also been associated with Peyronie’s disease, probably due to
MASLD-induced alteration of local penile microenvironment,

with chronic, low-grade inflammation leading to endothelial
dysfunction, increased vascular permeability, generation of
reactive oxygen species and fibrosis.>”

In our female population, hypertension was significantly
associated to lower FSFI scores. That hypertension is a risk
factor for SD in women has been reported in a number of
studies.*”>*! High blood pressure may cause sexual dysfunc-
tion in women by lowering the blood flow to the vagina
and lowering nitric oxide (NO) levels thus affecting smooth
muscle relaxation. This might lead to decreased sex drive
or arousal, vaginal dryness and difficulty in achieving an
orgasm.*! However, the relationship between hypertension
and FSD has never been investigated in the context of CLD
and, therefore, our finding of a significant association between
hypertension and SD in females in this clinical setting should
be confirmed in larger longitudinal studies.

Quality of life as well as interpersonal relationships are
severely and negatively influenced by SD both in males and
females. We found that MCS in women and PCS in men
were independent determinants of a normal sexual function.
Our data further strengthen the concept that physical well-
being is strongly related to a satisfying sexual activity.*? In
fact, evidence suggests that sexual health should be used
as a surrogate marker for systemic health thus facilitating
prevention diagnosis and treatment of a number of chronic
diseases.’> Moreover, sexual function in females is well-known

G20z AInr gz uo Jasn sajdeN Ausieaiun puooag ABojounoopus Aq 66881 1 8/Sz0lelb/z/e L /ejonie/eows/woo dno oliwapese//:sdiy woll papeojumod



A) B)

Male_Sexual_Dysfunction
No_Sexual_Dysfunction Sexual_Dysfunction

100 100

()

) &
< ®
40 40
20 20
o 0
20 15 10 5 0 s 10 15 20
Frequency

©)
Male_Sexual_Dysfunction
No_Sexual_Dysfunction Sexual_Dysfunction
E ) e — - | 150
40 40
c o
o 3
F—R ] 0 @
ol o
P
S »
(]
DI 20 20 I
2 g
1] =
S R
2w 0 =
= o
(=] =
0 0
10 10

30 20 10 0 10 20 30

Frequency

Sexual Medicine, 2025, Vol 13, Issue 2

Male_Sexual_Dysfunction

ENo_Sexual_Dysfunction
M Sexual_Dysfunction

b |

o

=

s
0

2=

O o
3
IO
C
<
o
2
=)
1723
2

=

> 8

(@)

| e

lw)

Male_Sexual_Dysfunction
No_Sexual_Dysfunction Sexual_Dysfunction

70,00 70,00

60,00 60,00
50,00 50,00
40,00 4000
30,00

3000

20,00 20,00

Physical_Component_Summary
Aewwngusuodwo) |esisAyd

10,00 1000

Frequency

Figure 2. (A-D): Distribution of sexual dysfunctions (SD) and physiological sexual function (NO SD) in male patients according to age (A), type of chronic
liver disease (CLD) (B), disease duration (C) and physical component summary (PCS) (D).

to strictly depend on emotional and psychological factors*?
and this concept is indeed included in the definition of FSD
which is described as a multidimensional disorder in which
physiological, clinical, psychological and socio-cultural fac-
tors play a pathogenic role.*

Because MD has been demonstrated to be exert benefi-
cial effects on sexual function in both males and females,
specifically in people with metabolic disorders,®'” we also
evaluated the role of adherence to MD in our cohort of CLD
patients. The adherence to MD was low with a median score
of 4 out of a total of 9. MASLD-patients had a significantly
lower adherence score to MD compared with nonMASLD-
patients [(3.0 (2-4) vs 4.0 (3-5, P <0.004). However, as
assessed by means of multiple logistic regression analysis,
adherence to MD did not emerge as a factor independently
predictive of sexual health both in males and females. The
lack of any other study describing the effects of Mediterranean
dietary pattern on CLD does not allow to make comparison.
Therefore, before drawing any conclusion on the role of MD
in the development of SD in CLD patients, there is the need of
longitudinal studies specifically designed to address this issue.

Whether BMI is a significant risk factor for female SD is
controversial.*3**¢ In our study we found that higher BMI
category in the female population was a significant predictor
of a better sexual health (ie, higher FSFI total score). A recent
study by Faubion et al demonstrated a significant association
between high BMI category and decreased sexual health as
assessed by FSFI, even though BMI was not an independent
risk factor for SD by multiple logistic regression analysis.*’
However, similarly to our finding, a study investigating asso-
ciations between sexual activity and weight status found
that overweight women had more frequent sexual activity
compared to their normal weight counterparts.*s The Authors
suggested that a possible explanation for this might be that
people in stable relationships tend to gain weight over time.

The mechanisms whereby CLD may cause SD are several.
The degree of liver function impairment is a main determinant
of SD in CLD patients."’ In support of this concept, Sorrel
and Brown demonstrated that in patients with decompensated
liver cirrhosis, before, receiving OLT, SD was independent
of the etiology of the underlying CLD but rather due to
the advanced stage of liver cirrhosis.*’ Also, a substantial
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improvement of sexual performance has been demonstrated
in patients with end stage liver disease following OLT.!?-20
Altered hypotalamus-pituitary-gonadal axis, changes in the
estrogen-over-androgen ratio and increased serum levels of
sex hormone binding globulin together with disturbed mental
and psychological conditions may all play relevant pathogenic
role in this clinical setting.?! However, also the etiology of
CLD may play a role. Altered inter-relational aspects due to
the worry of transmitting an infectious agent together with
oxidative stress, chronic inflammation, or cryoglobulinemia-
related endothelial dysfunction may be a cause of SD in
HBV- or HCV- related CLD.245%:51 Also, as far as MASLD
is concerned, endothelial dysfunction, which plays a relevant
pathogenic role in ED,’> has been shown as one of the
earliest events associated with liver fat accumulation and
subsequent liver damage.’3 Moreover, MASLD patients have
a marked endothelial NO synthase dysfunction®* which might
be accounted for by an altered insulin signalling caused by
insulin resistance, a common finding in MASLD patients.’>
Penile erection and its maintenance are strongly dependent on
endothelium-produced NO, and as NO availability decreases,
ED becomes impaired.’® Finally, MASLD might be triggered
by environmental exposure to endocrine disrupting chemicals
such as bisphenol A,*” which has been shown to affect sexual
function by decreasing serum levels of a number of sexual
hormones.”®

The major limitation of this study is that, due to its cross-
sectional nature, no conclusions can be drawn about cause
and effect because, as with most epidemiological studies,
residual bias due to uncontrolled covariates are a possibility.
However, the major strengths of this study include the use
of a validated instrument to assess sexual dysfunction, the
comprehensive assessment of numerous aspects of life related
to sexual function (QoL, and lifestyle habits including dietary
patterns). Also, to our knowledge this is the only study evalu-
ating SD in a large cohort of patients with well-compensated
CLD of both sexes, comparing MASLD vs nonMASLD sub-
jects.

In conclusion, patients with well compensated CLD, both
females and males, have a high prevalence of SD with a dif-
ference in the clinical predictors between sexes. In particular,
in females, age and DM2 were significant predictors of FSD
risk whereas BMI and MCS were protective. In males, age and
MASLD aetiology were significant predictors of SD whereas
PCS and disease duration were protective against SD. Based
on the results of this study we suggest that the assessment of
sexual function in CLD patients through the use of validated
questionnaires might be useful to reach an early diagnosis and
start a timely treatment.
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