Received: 2 January 2025

Accepted: 25 February 2025

DOI: 10.1097/HC9.0000000000000691

REVIEW

| OPEN

Sexual health and function in liver disease

Alberto Ferrarese’
Patrizia Burra'

"Multivisceral Transplant Unit,
Gastroenterology, Department of Surgery,
Oncology and Gastroenterology, Padua
University Hospital, Padua, Italy

2Department of Gastroenterology, Instituto
Nacional de Ciencias Médicas y Nutricion
Salvador Zubiran, Mexico City, Mexico

3Division of Gastroenterology and Hepatology,
Department of Internal Medicine, University of
Michigan, Ann Arbor, Michigan, USA

Correspondence

Patrizia Burra, Multivisceral Transplant Unit,
Gastroenterology, Department of Surgery,
Oncology and Gastroenterology, Padua
University Hospital, via Giustiniani 2, Padua
35122, ltaly.

Email: burra@unipd.it

INTRODUCTION

| Ivonne Hurtado Diaz de Leén? | Elliot B. Tapper® |

Abstract

Sex is a central aspect of human life and is significantly impacted
by chronic illness. Cirrhosis, due to its unique pathophysiology and the
side effects of common therapies, serves as a paradigmatic example,
being associated with very high rates of sexual dysfunction in both
men and women. Liver transplantation can modify certain hormonal
and pathophysiological aspects related to sexual dysfunction, but
complete recovery occurs in only a relatively small percentage of patients.
This review examines the pathophysiology, epidemiology, and manage-
ment of sexual and reproductive dysfunction in patients with cirrhosis and
those undergoing liver transplantation. It provides a framework for
understanding the sources of dysfunction, tools for identifying it in clinical
settings, and interventions to improve sexual health and functioning in
these patients.
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SHARED PATHOPHYSIOLOGY OF
SEXUAL DYSFUNCTION

Sexual health is a complex state of well-being that is
influenced by multiple body systems. Sex is also a
central aspect of human life that is negatively
impacted by chronic illnesses, such as cirrhosis. In
such diseases, rates of sexual dysfunction are as high
as 79% in men and 64% in women.["2l Herein, we
review the pathophysiology, epidemiology, and man-
agement of sexual dysfunction among patients with
cirrhosis and liver transplantation (LT).

Overview

The pathogenesis of sexual dysfunction is multifactorial,
with all contributing factors being more prevalent in
individuals with cirrhosis (Figure 2). As disease severity
increases, liver dysfunction and portal hypertension
lead to altered metabolism and trafficking of sex
hormones, along with symptoms such as ascites and
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HE that further impact sexual function. In addition, many
patients with cirrhosis have comorbid conditions,
including anxiety, depression, and chronic pain, which
can contribute to poor sexual function. These conditions
are often managed with therapies (eg, antidepressants,
sedatives, opioids) that have well-documented side
effects related to sexual dysfunction.

Endocrinology

Cirrhosis causes hypogonadism,! inducing changes in
body hair distribution, gynecomastia, testicular atrophy,
muscle wasting, decreased sexual function, and
fatigue.”! It has been demonstrated that a decrease in
serum testosterone is a common occurrence in men
diagnosed with cirrhosis, with the prevalence of this
phenomenon reaching 90%, commensurate with dis-
ease severity.®! Testosterone deficiency in cirrhosis can
stem from multiple disruptions along the hypothalamus-
pituitary-testicular axis.*! First, patients with cirrhosis
experience an increased peripheral conversion of
androgens to estrogens, regardless of the underlying
cause of liver disease.®! Furthermore, liver disease has
been demonstrated to elevate levels of sex hormone—
binding globulin, a protein that facilitates the binding of
sex hormones within the bloodstream.[”] Given that sex
hormone-binding globulin has a greater affinity for
testosterone than for estradiol, a larger portion of
testosterone becomes bound, thereby reducing the
levels of free, bioactive testosterone. This results in
unbound estradiol being relatively higher, which in turn
shifts the hormonal balance toward estrogen
dominance.¥! Furthermore, approximately half of the
patients with cirrhosis exhibit decreased spermato-
genesis and an increased presence of peritubular
fibrosis.[3!

Etiology of liver disease

Alcohol misuse causes poor sexual function and desire,
in both males and females.® In women, it inhibits
progesterone secretion and estrogen levels,'% resulting
in an increased likelihood of developing sexual dys-
function, which can manifest as reduced sexual arousal,
decreased vaginal lubrication, dyspareunia, difficulties
with sexual arousal, and an inability to achieve
orgasm.[®l In men, heavy or chronic alcohol use has
been associated with reduced libido, hormonal imbal-
ances, such as lowered testosterone levels, and an
increased risk of erectile dysfunction (ED).l'"12l Alcohol
directly injures the testes and may also impair the
secretion of gonadotropins, leading to testicular shrink-
age and a consequent decrease in testosterone
levels.*13 Abstinence is associated with spontaneous
recovery of hormonal function and balance in both men

and women.l'%4 One in 4 men with ED who remained
abstinent for a minimum of 6 months reported restora-
tion of normal sexual function.[*l Beyond alcohol, other
etiologies of chronic liver disease (CLD) have implica-
tions for sexual function. For instance, many with
metabolic-associated steatotic liver disease have a
history of diabetes. At least 1 in 2 people with diabetes
(both men and women) report sexual dysfunction;
erectile, arousal, and lubrication are neurovascular
processes that are impaired by microvascular
disease.!"5]

Pharmacology

The management of cirrhosis complications often
requires therapeutic interventions with deleterious
influences on sexual function. p-blockers may increase
the risk of depressive symptoms and may cause
vasodilation, which is another contributing factor to
ED.['8l Spironolactone, a first-line therapy for ascites,
has antiandrogenic effects which are linked to reduced
libido and ED.[®'8! |t directly inhibits the enzyme 17a-
hydroxylase, which is essential for testosterone bio-
synthesis. Furthermore, spironolactone blocks 5-alpha
reductase, the enzyme responsible for converting
testosterone into dihydrotestosterone, a more potent
androgen. These changes can reduce testosterone’s
effects and slightly raise estradiol levels, leading to
determining gynecomastial’”! and, although evidence is
limited, ED.2'8 |n addition, the inhibitory effect of
spironolactone on the androgen receptor may disrupt
the anabolic actions of androgens on vulvar tissue,
potentially leading to vestibular gland dysfunction and
atrophy of the vulvar vestibule. This disruption may
contribute to the development of conditions such as
vestibulodynia and female sexual arousal disorder.['%)

Psychology

The prevalence of mental health disorders in patients
with CLD may significantly contribute to the develop-
ment of sexual dysfunction. Several studies have
highlighted the high prevalence of mental health
disorders among patients with CLD. For example, one
study examined the prevalence of depression and
anxiety in patients with cirrhosis using a telephone
survey across 3 US health care systems. The findings
revealed that 15.6% of patients experienced moderately
severe to severe depression, and 42.6% exhibited high
levels of anxiety.?% Sexual dysfunction is common
among individuals with psychiatric conditions. Contrib-
uting factors include psychotropic medication use, age,
and somatic illnesses. This relationship is found to be
bidirectional, as shown in a meta-analysis of 49 studies
where ED was associated with a higher risk of
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depression, and depression was linked to an increased
risk of ED.[2Y The most affected phase of the sexual
response cycle was sexual desire in patients with
depressive disorders, posttraumatic stress disorders,
and schizophrenia. In patients with obsessive-compul-
sive disorder and anxiety disorders, the most frequent
dysfunction occurred during the orgasm phase, affect-
ing between 24% and 48% of patients.[2?]

MALE SEXUAL DYSFUNCTION IN
LIVER DISEASE

The term “male sexual dysfunction” encompasses a
range of conditions, including ED, ejaculatory dys-
function, orgasmic dysfunction, and a reduction in
sexual interest or desire.’8] ED is defined as the
persistent or recurrent inability to achieve or maintain
an erection that is sufficient for satisfactory sexual
performance.?4! It is the most prevalent sexual dys-
function among adult males, with reported prevalence
rates reaching as high as 90% in individuals over the
age of 70, particularly among those with chronic
conditions such as cirrhosis.[225-271 |n a meta-analysis
designed to assess the prevalence of ED and its
associated risk factors in male patients with liver
cirrhosis, 14 studies using the International Index of
Erectile Function (IIEF) to assess ED were included. A
total of 770 patients with cirrhosis were analyzed, with
an overall ED prevalence of 79%. The prevalence was
significantly higher in decompensated patients (88.4%
vs. 53.6%).2 Based on the IIEF severity score, the
prevalence of severe, moderate, mild to moderate, and
mild ED was 33%, 10%, 13%, and 11%, respectively.™
Hypoactive sexual desire disorder or low libido is
defined as a persistent or recurrent lack of sexual or
erotic thoughts, fantasies, or desire to engage in sexual
activities.l?4l This condition is increasingly common in
older age groups, with reported prevalence rates
ranging from 13% to 27% in adult males.[2829 Many
studies have shown the impact of psychological
disturbances on ED, particularly in men aged 30-50.
The development of varying degrees of ED can, in turn,
further worsen psychological and overall health and
contribute to self-stigma. As a result, ED may not be
adequately reported, remaining underdiagnosed and
undertreated.%-3"! Stigma related to sexual dysfunction
may also be associated with other forms of stigma, such
as those linked to cirrhosis, obesity, and alcohol abuse,
creating a multiplying effect. Therefore, stigma remains
a barrier that needs to be addressed.

Assessment tools
The lIEF is a widely used, reliable tool consisting of 15

questions to assess the presence and severity of ED. It has
proven sensitivity and specificity in detecting treatment-

related changes in patients with ED, making it a valuable
and objective measure in both clinical and research
settings.[?d A shortened version of the IIEF, known as the
IIEF-5, consists of 5 questions.[33 The scoring ranges from
a minimum of 5 to a maximum of 25 points, with
classifications as follows: 57 indicating severe ED, 8-11
for moderate ED, 12—16 for mild to moderate ED, 17—21 for
mild ED, and 2225 indicating no ED.[*!

Therapy

The goal of therapy for men with sexual dysfunction is to
address the key aspects of sexual health affected, with
treatment tailored to the underlying causes (Figure 1).

Phosphodiesterase type 5 inhibitors

Phosphodiesterase type 5 inhibitors (PDES5 inhibitors)
are widely considered the first-line treatment for ED in
patients both with and without cirrhosis due to their
efficacy and favorable safety profile. PDE5 inhibitors
work by preventing the breakdown of cyclic GMP, a
compound that promotes smooth muscle relaxation and
vasodilation.®¥ In general, PDE5 inhibitors, including
sildenafil, vardenafil, tadalafil, and avanafil, are consid-
ered to have similar efficacy for the treatment of ED.
The adverse effects of PDES inhibitors are primarily
attributable to their vasodilatory properties, which
frequently manifest as symptoms such as headache,
flushing, dizziness, and nasal congestion.®% The use of
PDES5 inhibitors is contraindicated in patients who utilize
nitrates or nitric oxide donors for the treatment of
angina, as the combination of these agents can
precipitate severe hypotension and potentially life-
threatening outcomes. 36!

Sildenafil has the most established safety profile
among the 4 drugs, with a longer history of use and
research across different populations. However, there is
still limited evidence evaluating the differences between
formulations and dosages, especially in patients with
cirrhosis.*”l In a clinical trial evaluating the efficacy and
safety of tadalafil for ED in patients with cirrhosis, 140
men with ED and cirrhosis were randomized to receive
either tadalafil 10 mg daily or a placebo over a 12-week
period. ED was defined as an IIEF score below 25, with
the primary outcome being an increase of more than 5
points in the erectile function domain of the IIEF.
Secondary outcomes included measures of anxiety,
depression, and quality of life. The study found that
patients treated with tadalafil experienced significantly
greater improvements in erectile function, along with
reductions in anxiety and depression and improvements
in quality of life, compared to those receiving placebo.
No significant differences in side effects or changes in
HVPG were noted between the 2 groups.[*!
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In patients presenting with ED and/or low libido, testos-
terone levels are frequently diminished, particularly in
those with cirrhosis. Given this close correlation, it is
prudent to assess testosterone levels in individuals
exhibiting decreased libido or ED, as this evaluation can
provide invaluable insights for more targeted treatment
options.?9 Research on the effects of testosterone
treatment for ED and low libido has yielded mixed results.
However, recent findings suggest that combination
therapy may be beneficial for patients with hypogonadism.
A meta-analysis was conducted to evaluate the effects of
testosterone therapy on sexual function in hypogonadal
men, using the lIEF as the primary assessment tool.
Reviewing 14 randomized controlled ftrials with 2298
participants, the study found significant improvements in
erectile function (mean difference =2.31 [IEF-EFD score)
and in other areas of sexual function, such as libido,
satisfaction, and orgasm, compared to placebo. The
greatest benefits were observed in men with severe
testosterone deficiency (lower than 8 nmol/L).40
Testosterone therapy is not recommended in patients
with certain conditions due to the risk of adverse events.
These include metastatic prostate cancer, breast cancer,

antigen levels (>4 ng/mL, or >3 ng/mL in high-risk
individuals), hematocrit levels above 48% (or 50% at high
altitudes), severe lower urinary tract symptoms from benign
prostatic hypertrophy, poorly controlled congestive heart
failure, and in men seeking fertility in the near future.l®9l

There is very limited evidence regarding the use of
testosterone in patients with cirrhosis. However, a
randomized controlled trial—a 12-month, double-
blinded, placebo-controlled study—aimed to investigate
whether testosterone therapy could improve muscle
mass in men with cirrhosis. The trial involved 101 men
with established cirrhosis and low serum testosterone
(total testosterone <12 nmol/L), who received intra-
muscular testosterone undecanoate. The results
showed an improvement in muscle mass in testoster-
one-treated subjects, with no increase in adverse
events compared to the placebo group.“"

FEMALE SEXUAL DYSFUNCTION IN
LIVER DISEASE

Female sexual dysfunction (FSD) is a broad term that
encompasses various conditions related to sexual
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activity. It can affect women of all ages and may stem
from both physiological and psychological factors. Key
components of FSD include low sexual desire or libido
(a persistent lack of interest in sexual activity); arousal
disorders (difficulty achieving or maintaining sexual
arousal despite a desire for sexual activity); orgasmic
issues (the inability to achieve orgasm despite ade-
quate stimulation or a significant delay in reaching
orgasm); and pain during intercourse (such as dyspar-
eunia and vaginismus).

Epidemiology

Obtaining a clear picture of FSD prevalence is
challenging, as available studies often examine patients
with varying etiologies, ages, stages of liver disease,
and diagnostic methods. Furthermore, there is a
significant discrepancy between the volume of research
on sexual dysfunction in males versus females, high-
lighting the need for increased focus on this issue
among women. Few studies indicate a high prevalence
of FSD among patients with CLD compared to the
general population,[4243 attributing this increase to
both the direct effects of pathophysiological agents and
a psychological component.l®44 In a cohort with CLD of
mixed etiologies (excluding alcohol-associated liver
disease), 33% of female patients reported reduced
sexual desire, 18% reduced arousal, 25% difficulty
achieving orgasm, and 25% coital dysfunction.5 A
study of non-cirrhotic, pre-menopausal women with
metabolic-associated steatotic liver disease demon-
strated a prevalence of sexual dysfunction, as meas-
ured by the Female Sexual Function Index (FSFI)
questionnaire, of up to 64%—significantly higher than
the control population.'! Comorbidities such as diabetes
and hypertension may contribute.2l Considering viral
hepatitis, both HCV and HBV infections seem to
increase the prevalence of such a condition (25%—
70% of screened patients), even if comparison between
cohorts is difficult to obtain according to different
screening tools and inclusion criteria.“3461 In our
previous experience, FSD was reported in 65% of
patients awaiting LT, with 43% experiencing severe
dysfunction.“”] Other studies have confirmed that nearly
half of female patients experience varying degrees of
sexual dysfunction while awaiting LT, showing a direct
correlation between the severity of liver disease and the
increasing prevalence.[484]

Pathophysiology of FSD

There are multiple potential causes underlying FSD,
including psychological and organic factors (Figure 2).
The organic factors are detailed above. Psychological
causes are often related to changes in body perception

following iliness, reactive responses after diagnosis, and
the onset of psychiatric issues such as depression, which
frequently accompanies the later stages of liver
disease.?29 |t is also important to consider the burden of
stigma, which is often associated with cirrhosis (regard-
less of its etiology). The influence of stigma (whether
public, self-, or structural stigma) contributes to the
development of negative beliefs, refusal of treatment,
and depression, which in turn can negatively impact
sexual health.15051

Assessment tools

The use of disease-specific questionnaires represents a
reasonable first step for screening and diagnosing FSD.
An ideal questionnaire should be easy to administer and
reproduce, comprehensible regardless of the respon-
dent's level of education, translatable into multiple
languages, and capable of evaluating the full spectrum
of FSD. The FSFl is a self-reported questionnaire of 6
domains (desire, lubrication, arousal, orgasm, satisfac-
tion, and pain) for a total of 19 questions, producing a
scale ranging from a minimum score of 2 to a maximum
of 36.1%21 Some pitfalls are that the fulfillment is time-
consuming and is difficult to administer to patients with
cognitive deficits or those with HE; therefore, shorter
and easier forms have been proposed.5®! The ASEX is
a 5-item rating scale that quantifies sex drive, arousal,
vaginal lubrication or penile erection, the ability to reach
orgasm, and satisfaction from orgasm, with scores
ranging from 5 to 30 (higher scores indicate more
sexual dysfunction). It offers an easy-to-use, rapid
screening tool and could be applicable to both genders,
even if is less detailed than the FSFL15 Therefore,
given its ease of use and ability to provide comparable
and objective data, ASEX could be considered an
appropriate screening tool for the target population.

Referral to a psychologist may be recommended to
evaluate the presence of psychological or psychiatric
comorbidities and their impact on FSD. If there are
signs of reproductive dysfunction (such as amenorrhea)
alongside FSD, further investigation is necessary to
exclude other chronic conditions that may be respon-
sible for or associated with these symptoms. The
strengths and limitations of the questionnaires currently
available in the literature have been well-described
elsewhere. 5%

Management of FSD in liver disease

Diagnosis of FSD requires appropriate therapy (Figure 1).
Patients with non-advanced liver disease can be
treated according to recommendations for the general
population. These include both pharma and nonpharma-
cological treatments, such as behavioral modification
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(lifestyle changes, cessation of potentially harmful factors
such as smoking and alcohol, daily physical activity) and
consultation with mental health specialists experienced in
treating FSD (eg, sex therapists, psychologists,
psychiatrists)5657] Another nonpharmacological strategy
involves stopping or reducing chronically used medica-
tions (eg, antidepressants) that may be associated with
some FSD symptoms (especially dyspareunia and
vaginal dryness). Regarding pharmacological therapy, it
must be prescribed under supervision by a gynecologist,
taking into account the patient’s age, menopausal stage,
potential side effects, liver disease stage, and after proper
assessment of hormone status.®! Moreover, therapy
should be tailored according to the specific domains of
sexual dysfunction. For instance, the use of the PDE5
inhibitor sildenafil, commonly prescribed for ED, has been
proposed for patients experiencing arousal disorders.[%8!
Topical treatments (eg, lubricants and vaginal moistur-
izers), tailored to the patient's symptoms, appear to be
effective for those experiencing pain during intercourse or
vaginal dryness. Considering oral estrogenic therapy for
the treatment of FSD, there has been some concern
regarding their use, even at low doses, in advanced liver
disease, due to the hepatic first-pass metabolism and
cholestatic, but this concern has not been widely
confirmed in larger studies.5¥ Finally, there is no solid
data on the use of hormone therapy in post-liver
transplant patients for this specific indication. It is worth
noting, however, that this therapy should be prescribed
with caution, taking into account the risk of venous
thromboembolism, ischemic stroke, and breast cancer,
and also that there are some reports of interactions
between estrogen and calcineurin inhibitors.

REPRODUCTIVE DYSFUNCTION IN
LIVER DISEASE

Reproductive dysfunction in men

Men with CLD may experience alterations in reproduc-
tive health due to various pathophysiological mecha-
nisms that can arise at different stages of the disease.
Considering patients without cirrhosis, heavy alcohol
use can impair spermatogenesis,® while HCV may
lead to a higher incidence of aneuploidies, diploidy, and
alterations in  sperm density, motility, and
morphology.162l Metabolic-associated steatotic liver
disease may impact sperm concentration, sperm count,
and total motility compared to control groups, t00.63]
Finally, certain storage disorders, such as hemo-
chromatosis or Wilson’s disease, may cause testicular
damage, with a potential impact on reproductive
function. Cirrhosis per se determines further hormonal
dysfunctions that lead to hypogonadism and
hyperestrogenism.[®¥ Furthermore, the development of
portosystemic shunts (both during disease progression
or artificially created through TIPS placement)
increases the peripheral conversion of androgens to
estrogens.[%l ED, whose pathophysiology has already
been discussed above, is not the only aspect of
reproductive dysfunction to consider, as spermato-
genesis may also be affected. Studies on mice with
CCL4-induced cirrhosis showed an alteration in the
spermatogenesis process, though without a generalized
degeneration of the seminiferous epithelium.[®6:67] Clin-
ical studies on semen characteristics in patients with
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cirrhosis are limited, mostly due to the high rate of ED in
patients with CLD.

Reproductive dysfunction in women

Amenorrhea/oligomenorrhea (absence or irregular/
infrequent menstrual periods), infecundity (biological
incapability to conceive after 1 year of regular,
unprotected intercourse, or 6 months if the woman is
over 35), and infertility (incapability to having offspring)
are observed in patients with CLD, especially at later
disease stages. The disruption of the hypothalamic-
pituitary-gonadal axis (ie, hepatic hypogonadism, where
both ovarian function and hormonal signaling pathways
are affected) usually increases the serum concentration
of estrogens, thus impairing the production and function
of gonadal hormones. This can cause amenorrhea and,
consequently, infecundity. As in men, there is a strong
correlation between the severity of liver disease and the
degree of reproductive dysfunction.[®® Conversely, the
role of portosystemic shunt in worsening reproductive
function in women remains controversial, as the results
previously reported in males (in terms of changes in
serum hormone levels) have not been confirmed in
females.[%5! Superimposed factors such as malnutrition,
sarcopenia, portal hypertension, and certain medica-
tions can also further impair reproductive function.
Regarding etiology of liver disease, alcohol seems to
reduce ovarian volume and the number of oocytes,
thereby lowering the chances of becoming pregnant.[69
Uncontrolled or poorly controlled autoimmune hepatitis
may reduce fertility, which can be restored following
better disease management.l’! It is important to note,
however, that chronic steroid use can lead to reproduc-
tive dysfunction by causing secondary hypogonadism.
Primary sclerosing cholangitis, on the other hand, does
not appear to affect fertility, especially at early disease
stages.l”" From a clinical point of view, amenorrhea has
been frequently encountered in patients with CLD,
especially in cases with advanced diseases like
cirrhosis, where prevalence rates can range between
30% and 80% depending on disease severity.[273 As a
consequence, fertility is reduced in patients with
cirrhosis, being up to 40% lower in those with
decompensated disease.[’4

Barriers to conception in CLD

Despite the multiple factors that can reduce fertility in
both genders among patients with CLD, especially
those with cirrhosis, there are encouraging data
regarding recent trends. In a landmark study by
Flemming et al, the incidence of childbirth in women
with cirrhosis increased more than 7-fold from 2000 to
2016, with an average annual increase of 8% per year.

Moreover, the overall rate of childbirth in women with
compensated cirrhosis was slightly higher compared to
the general population.’l These data suggest that
pregnancy is not a rare event in patients with cirrhosis,
as was once thought. Improved management of the
underlying disease, active surveillance for some
expected complications (eg, portal hypertensive com-
plications), and more thorough counseling that enables
pregnancy planning have likely led health care provid-
ers to be more open to not prohibiting pregnancy
outright in women with liver cirrhosis.l2l

Many barriers still need to be addressed to further
increase the number of childbirths.

Some of these should be addressed by improving
knowledge at a patient-level, increasing the awareness
that the risk of vertical transmission of certain conditions
(such as viral infections) could easily and effectively
minimized.[75.76]

Another barrier is the tendency not to prescribe
pharmacological and nonpharmacological therapies to
couples with CLD in the same way as for the general
population. A landmark study by Karampatou et all’”]
demonstrated that HCV-positive patients had a 2-fold
increased risk of infertility, but the achievement of
sustained virologic response after antiviral treatment
reduced the risk of miscarriage by 2-fold. Two recent
studies have explored the role of artificial reproductive
technology (ART) in the context of CLD and LT. There
are still some concerns about recommending this
procedure for such patients, given the risk of ovarian
hyperstimulation syndrome and estrogen-induced liver
dysfunction. One study described the outcomes of 42
women (25 with CLD, 6 with cirrhosis, and 11 recipients
of LT) who underwent in vitro fertilization. Clinical
pregnancy occurred in 75% of cases, with live births
occurring in 32 out of 57 cycles (56%). Liver enzyme
alteration occurred in 9 out of 57 (16%) cycles, without
long-term sequelae. Two out of 6 patients with cirrhosis
experienced decompensation during treatment or preg-
nancy, and 1 died 12 months postpartum.[’8! A second
study considered 295 women with CLD, including 6 with
cirrhosis and 8 recipients of LT who underwent ART,
mostly using in vitro fertilization. When comparing
clinical outcomes between patients with CLD and
control patients, there were no significant differences
in rates of clinical pregnancy (70.3% vs. 65.5%), clinical
pregnancy loss (7.1% vs. 8.8%), or live birth (64.9% vs.
58.6%).79 Although these studies are not enough to
present a valid scenario for ART in the setting of CLD
(even advanced) and LT, and while we await prospec-
tive studies in more carefully selected patient groups,
these 2 experiences shed light on this therapeutic
possibility that had previously not been adequately
studied. Finally, a persistent barrier is the concern over
adverse maternal and child perinatal outcomes com-
pared to the general population. While this topic should
be considered and thoroughly addressed during
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preconception counseling, it is beyond the scope of this
review. 7480

LT as a cure for sexual and reproductive
dysfunction?

LT can theoretically correct hormone imbalances caused
by cirrhosis, enhance psychological well-being, and
improve overall quality of life, positively influencing
various aspects of sexual health. However, the literature
on sexual health following LT is mixed, with conflicting
results. A study of 28 females (70% of them being
sexually active) reported a satisfied sexual health after
LT (75% had weekly intercourse associated with orgasm
in 70% of cases).8! A meta-analysis showed that
patients reported statistically significant improvements
in sexual function after transplantation when this was
considered in the setting of health-related quality of
life.®2! In our experience, however, female patients with
liver cirrhosis showed equal prevalence of FSD before
and after transplantation, with a correlation with depres-
sion and reduced quality of life in the posttransplant
phase.83 Similarly, 233 LT women and 291 on a waiting
list showed no significant differences in availability of a
sexual partner, sexual activity, orgasm experience,
dyspareunia, and satisfaction with sex life before and
after LT.84 Similar data have been already published in a

TABLE 1
Open issues in sexual dysfunction

e Underestimation of the prevalence of sexual dysfunction and its
impact on quality of life by health care providers

o Limited awareness in special populations, including adolescents and
young adults, who often require simultaneous information about
sexual health, reproductive health, and fertility.

e Uncomfortable feelings associated with sexual dysfunction act as
barriers to both diagnosis and therapy.

e Lack of a holistic approach to sexual dysfunction.
e Lack of robust data on the pathophysiology of the disease, and the

effectiveness of therapies, both pharmacological and
nonpharmacological.

cohort of 34 women from the United States, in another
group of 45 women from Switzerland, and more recently,
in a small cohort of LT women from Turkey.[85-87]
According to other experiences, there can be a worsen-
ing of FSD prevalence after transplant, usually due to de
novo onset of dysfunctional symptoms. A study from
Canada on 62 women who underwent LT reported that
15 of them had pre-LT FSD, who persisted after surgery
in 50%. De novo FSD occurred in 18 patients, with a
significant increase after transplantation. Notably, the
prevalence of FSD was well distributed between reduced
libido, dyspareunia, and anorgasmia. Despite the
reported sex-related problems, 59% of patients were
moderately to very satisfied with their sex life since
transplantation, and only 23% found their sexual
relationship very to moderately dissatisfactory.®8 The
aforementioned studies employed different designs and
used various tools for screening FSD, assessed at
different time points. Therefore, the clinical message
derived from the literature can be summarized as follows:
a significant improvement in certain domains of FSD may
occur after LT, although this does not always translate
into a return to normal sexual health. This improvement
appears to be associated with better postoperative
quality of life, highlighting the psychological impact on
this condition. Conversely, a variable degree of FSD-
related symptoms may arise after surgery, both in
females who had or who did not have such conditions

Open issues in the diagnosis and management of sexual dysfunction and potential strategies to address them

Potential strategies

e Systematic screening of this condition.

o Routine screening during outpatient evaluation.

e Use of validated tools.

e Multiplied delivery formats: In-person evaluations and digital
options, such as online forms through patient portals.

e Development of accessible educational materials: creation of
brochures, websites, and videos to ensure information is easy to
understand and widely available.

e Educational campaigns, social media initiatives, and public
debates.

e Engagement with scientific societies and patient organizations.

e Collaborations between health care professionals

e Raising awareness at multiple levels:

e Practicing and training nonjudgmental, open communication.

e Inclusion of other professionals such as nurses and psychologists.

e Making educational information readily available in print form in
the clinic or on the clinic website/portal.

e Embrace multidisciplinary management with early and accessible
referral to professionals such as endocrinologists, gynecologists,
urologists, and andrologists; psychologists and therapists; active

involvement of the general practitioner particularly for follow-up care

after the initial assessment.

e Research through collaborative studies, to explore and improve
sexual dysfunction, both in cirrhosis and after liver
transplantation.

e Dissemination of knowledge: Share data at national and
international conferences to increase awareness of daily clinical
practices.
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FIGURE 3 A call to action for a better management of sexual dysfunction in liver disease and transplantation. Abbreviations: ART, artificial
reproductive technology; ASEX, Arizona Sexual Experience Scale; PDE5, phosphodiesterase 5.

before LT. This may be caused by a temporal correlation
between the posttransplant phase and the onset of
menopause, an under/misdiagnosis before surgery, the
onset of psychological disturbances that can arise after
transplantation, and the potential role of medications
such as antidepressants.

Among females, the restoration of the hypothalamic-
pituitary-gonadal axis can lead to the return of the
menstrual cycle for most women who undergo LT
during reproductive age. In the aforementioned study by
Mass, 95% of women younger than 46 years experi-
enced a return of menstrual bleeding within the first year
after transplantation.”® The return to regular menses
was observed at 3 and 12 months in 35% and 70% of
patients, respectively, after transplantation in a cohort
from Poland.’®¥ Both studies showed a high prevalence
of menstrual irregularities, partly attributable to the
perimenopausal age.

The role of LT on menopausal symptoms, as well as
its influence on post-liver transplant quality of life,
remains questionable. A small study from Brazil high-
lighted that the peri/postmenopausal stage did not
influence the quality of life in recipients of liver trans-
plants and that these recipients did not experience more
intense climacteric symptoms than healthy women.[*%!
However, factors such as the age at transplantation, the
pretransplant hormonal disturbances made by cirrhosis,
and the non-universal postoperative return to menses
are challenging aspects to be considered in this setting.

Preliminary experiences with ART in recipients of LT
have shown that these patients had a significantly
higher number of oocytes retrieved, mature oocytes,
and fertilized embryos compared to patients with CLD,
suggesting that fertility and response to ART treatments
may be restored after liver transplantation.”®! However,
this finding needs validation in larger cohorts. In males,
the impact of LT in ED has been previously described.

Few data are available on patients having preoperative
azoospermia. In small groups of recipients of kidney
transplants, there was a certain increase in the number
of sperm precursor cells at the testicular level after
transplant, but most patients continued to have signs of
late-stage maturational arrest.°!l A study on 9 patients
evaluated pre-liver transplant and post-liver transplant
showed normal seminal parameters in 5 of them
postoperatively, even if 2 suffered from oligo-astheno-
teratospermia. Notably, 4 were unable to produce an
ejaculate for semen analyses.[®?l Data on the possibility
of de novo infertility after transplantation are still
unavailable. One possible reason for this could be
related to the use of immunosuppressive therapy, as
preclinical studies have shown that calcineurin is
strongly expressed in the testis and plays a role in
cellular mechanisms essential for the normal function of
sperm,®3l whereas clinical studies have demonstrated a
correlation between sirolimus and suppression of
gonadal function.[®¥ Finally, given the potentially tera-
togenic role of mycophenolic acid in women, it has also
been studied in men, without showing a significant
increase in the risk of malformations in children
exposed in a cohort of kidney transplant patients.9!

CONCLUSIONS

Sexual dysfunction is common, morbid, and modifiable.
It is underdiagnosed and undertreated in cirrhosis and
LT. In Table 1, we summarize our review, enumerating
the barriers to optimal care and their solutions. We
crystalize the key action items needed to tackle the
problem of underdiagnosis and treatment (Figure 3).
We believe this is a problem that meets the criteria for
screening with proven, readily available interventions
for those with unmet needs. It is imperative that we
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overcome our discomfort with this issue to better serve
our patients.
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