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Sexual dysfunction in the highly active antiretroviral
therapy era
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Abstract

The possible relationship between HAART and the development of sexual disturbances of HIV-infected
patients remains yet unresolved because of the inconsistency of the results of the different studies.
To analyze the current knowledge on this topic, MEDLINE files were searched for articles dealing
with any manifestation of sexual dysfunction in the HAART era. Selected references from these ar-
ticles as well as communications to the main HIV meetings were also reviewed. Sexual dysfunction
seems to be a very common event after the introduction of HAART. The average prevalences of
sexual dysfunction among the different studies was 51%, erectile dysfunction 46%, decreased libido
44%, ejaculatory disturbances 39% and orgasmic disorders 27%. These disturbances seemed to be
more common in patients treated with protease inhibitors. Several relevant questions related to
sexual dysfunction in these patients are addressed in this review, including the possible pathogenic
mechanisms involved. Despite the inconsistent results among the studies, the data that support a
direct or indirect role of HAART in the generation of these disturbances seem to exceed the data that
do not support it. As a conclusion, antiretroviral therapy, particularly protease inhibitors, seems to
be to some extent directly or indirectly related to sexual dysfunction through different mechanisms.
(AIDS Rev. 2007;9:237-45)
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clinical conditions'. Although sexual dysfunction was a
common complication in HIV-infected patients before the
HAART era, the disturbance was often related to advanced
HIV disease and hypogonadism, both conditions frequent-
ly observed in these patients®®. Therefore, the emergence
of new-onset sexual dysfunction in patients who were
otherwise asymptomatic and in good clinical condition

|ntroduction

The introduction of highly active antiretroviral therapy
(HAART) in the mid-1990s resulted in a dramatic benefit
in the outcome of HIV-infection, but also in the appear-
ance of many adverse events related to this therapy.
Shortly after the generalization of HAART as the standard

. ol S unexpected.
of care, a reportl Shu,ngSted Izd?o?@ﬁeta@ﬁd@lfmrsbgu%@ |@enfom@M Q@s a few additional reports
tween protease inhibitors and the development of sexu found, or failed to find, an association of HAART with these

dysfunction in 14 patients who W@gﬁ?gﬁggr @h@ﬁ@@@@y&m sent, the issue remains unresolved.

complication despite significant’ | However, it is remarkable the scarcity of studies specifi-

I I I t ingrthis problem, despite its high
without the prior v@ﬁlt@ﬁ%@rﬁﬂ%@@dﬁ p pite its hig

Correspondence to: revalence ‘and the significant impact that these condi-

Julio Collazos f J[h [ nﬂgﬁéfve on the patients’ quality of life, both from a
Section of Infectious Diseases 0 € p | social perspective’, and even on the adherence
i+l D (ER e EE Rl to HAARTE. This article summarizes the current knowledge

~iG-Feffanyer PUBtEations 20467

237



238

AIDS Reviews 2007;9

Search strategy

The literature has been reviewed for published articles
dealing with any form of sexual dysfunction in patients re-
ceiving HAART. MEDLINE files were examined since the
introduction of HAART in 1995 to date, and references from
the selected articles were also scrutinized. The search
terms were sexual dysfunction, erectile, ejaculatory, libido,
and orgasmic. Truncation was also used to retrieve articles
that utilized related terms. Abstracts from the main HIV
conferences, selected according to the same search strategy,
have also been included in this review. However, they were
dismissed if a paper from the same authors reporting essen-
tially the same findings was published later in a journal.

How common is sexual dysfunction
in the HAART era?

Studies conducted before the HAART era in patients
with different risk factors for acquisition of the infection
demonstrated that sexual dysfunction was more prevalent
in HIV-infected than in their noninfected counterparts with
the same risk factors®'°. However, the prevalence of sexual
dysfunction is difficult to establish because the published
studies differ greatly in design, setting, type of patients
and symptoms evaluated and, in addition, the reporting of
results is frequently inconsistent. Furthermore, the com-
plexity of the diverse manifestations of sexual dysfunction
and the lack of accurate instruments to evaluate many of
them add further difficulties to the estimation of the true
prevalence of the disorder.

Symptoms of sexual dysfunction include erectile dys-
function, loss of libido, premature or delayed ejaculation,
orgasmic disturbances, priapism, and dyspareunia,
among others'!. However, the published studies have fo-
cused on different symptoms and the procedures of
evaluation of them have also been different. Therefore, the
comparison among studies may be difficult and discor-
dant rates of sexual dysfunction are not unexpeoted

Table 1 summarizes the frz@rency of divers ptoms

as well as other descriptive éﬁe@r@mtl@ t
ried out after the introduction of HAART. Con3|der|ng the

broad range of prevalences reporfgd W@@H@q lués|

of different symptoms have been calculated from those

symptoms or that analyzed sexual dysfunction in general,
this disorder occurred in 51% of patients (range 6-90%),
without substantial differences between men (59%, range
19-90%) and women (51%, range 25-84%).

Therefore, it seems clear that sexual dysfunction consti-
tutes a very common event in these patients, especially
taking into account the young age of the patients (average
of the mean ages reported 38 years, range 30-41). These
rates are considerably higher than those observed in the
general population of similar age”%3', although not much
higher than that of patients studied before the HAART
era®5323 However, it is important to consider that the
clinical, virologic and immunologic conditions of the pa-
tients (average of the mean CD4 reported 445/ul, range
300-548) were substantially better than those observed in
the studies conducted before the HAART era, and that the
prevalence of hypogonadism and advanced HIV disease,
which was responsible for a substantial part of the sexual
dysfunctions in the past, has also been substantially re-
duced as a consequence of HAART?3:343,

Is HAART responsible
for these disturbances?

The possible role of antiretroviral drugs in the generation
of sexual dysfunction is controversial. Whereas some studies
support the role of antiretroviral therapy!%17.:2324.29,36.37
some others did not find such an association821.2225.26.28
discrepancies that can be attributed, among other factors,
to the multiplicity of mechanisms involved, the diverse drug
regimens used, the variety of symptoms evaluated, and the
sample size and substantially different design of the studies.

Studies that do not support a role of HAART

A cross-sectional study on 82 women with a very high
prevalence of two well-known predisposing factors to
sexual dysfunction, such as depression and anxiety, brief-
ly mentioned that HAART did not seem to have an influ-
6 e on an array of psychosocial manifestations related

a&l@l@pmgy ver, these results cannot be

analyzed because they were not described in the article

@‘h@ﬂj@h@@: mgt was also mentioned that some

patlents attributed to HAART their loss of libido. Another

series that provide specifi ?H tﬁa 1 ogaésr omen, who also had a high
WHM@ cz@f PZP@F W;rri alence of ps yohogsilcal rgisorders failed to find sig-

accurate estimation of the true prevale verse

manifestations. According to this approach, th ﬁ# Lé L[bjt%t@ éi;ences between antiretroviral treated and un-
of erectile dysfunction would be about 46% ( aagr Aagp en, although 28% of the former improved with

decreased libido 44% (range 24-73%), ejaculatory distur-

the modification or suppression of HAART?,
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inhibitors or antiretroviral therapy in the multivariate analysis,
despite the highly significant association observed with the
duration of HAART and the duration of protease inhibitor
use in the univariate analysis®. In this regard, the same
authors had reported previously an association between
erectile dysfunction and the duration of HAART in another
study on a lower number of patients?. Another cross-
sectional study on 78 homosexual men also failed to find
significant differences, although its statistical power was
low and many patients imputed their sexual dysfunctions
to HAART?'. Other authors, using also a cross-sectional
design, did not find differences in the sexual functioning
of 156 homosexual or bisexual men, depending on the
treatment or not with protease inhibitors, although the results
were somewhat better for the protease inhibitor-naive pa-
tients'™. Finally, another cross-sectional study, also with
low statistical power, failed to find significant differences
in the rates of sexual dysfunction between antiretroviral
treated and untreated patients®. However, in this study
there were some differences between the two groups (81 vs.
65%, respectively) and the statistical comparison between
them (p = 0.06) almost reached the significance level.

Studies that support a role of HAART

A retrospective study on 274 men found a significant incre-
ment in the incidence of sexual dysfunction after the onset
of protease inhibitors¥”, and another retrospective study on
254 protease inhibitor recipients also found an association
between these drugs, particularly ritonavir, and sexual dys-
function'”. Similarly, a cross-sectional study on 334 men
failed to find any significant relationship between erectile
dysfunction and protease inhibitors considered as a whole,
but it found such a relationship with indinavir use'. Also,
the largest study published on this topic evaluated by means
of an anonymous questionnaire more than 900 men and
women from 10 European countries™. The results revealed
that the rates of erectile dysfunction and decreased sexual
interest were higher in patients receiving protease inhibitors

as compared with protease nhibitor-naive paﬁ'enﬁ?. An- &hfuld
5 U

other large, multinational stu that Qbalﬁlte@ 6§

means of a questionnaire found that erectile dysfunction, but

not sexual desire, was associated @@JMEd\F{DI' @W@Ct@é:

after adjusting for many variables®. [n this study, no as-
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after the onset of HAART, although protease inhibitors were
not associated with these changes'. Data from another
meeting revealed a worsening in the sexual function of men
after the onset of HAART, and higher degrees of dysfunc-
tion in antiretroviral-experienced than in naive men, al-
though these differences were not observed in women.
A prospective and small study on 73 men failed to find
significant differences in the rates of erectile dysfunction
in patients treated or not with HAART, but found such
differences in the libido of patients?. Another prospective,
larger study on 189 men who underwent 351 evaluations
found significantly higher rates of sexual dysfunction in
patients treated with HAART as compared with naive pa-
tients, and in those receiving protease inhibitors com-
pared with patients who did not received such drugs'®.
Remarkably, sexual functioning improved in some patients
when the protease inhibitors were discontinued. Finally,
diverse studies that have carried out multivariate analyses
found an independent association of protease inhibitors®,
antiretroviral therapy'®, and indinavir' with the develop-
ment of diverse manifestations of sexual dysfunction.
Regarding specific antiretroviral drugs, protease inhibitors
in general® 1215172437 "and indinavir'®'8 and ritonavir'®'" in
particular, have been the most commonly involved agents.
However, most of the published studies were carried out
with the earlier protease inhibitors. Therefore, the effect of
the more recent members of the family is unknown at
present. In this regard, anecdotal experiences suggest a
sparing effect of atazanavir on the sexual function®,

Therefore, causal role, or not?

Despite the discordant findings, the data that support a
causal effect of antiretroviral drugs on these disturbances,
either direct or indirect, seem to exceed the data that do
not support such an effect. Interestingly, women seem to be
over-represented in studies that did not find differences
as compared with those that found them, which could
indicate different effects according to gender. However, it

e considered that the symptoms evaluated in
se 6l @mlem@%eb@ different in men and women,
as exemplified by erectile dysfunction that was the most
|c|$hgf sexual dysfunction in men. Ad-
ditionally, the high prevalence of psychological disorders

sociation was found with swrﬂ?@l[ﬁt[ovﬁrhlémrgﬁor Wﬂ\&etlémo eifsma@%rimrrfexual dysfunction) in two

In @ communication to a meeting, some authors 'reported

studies on women that failed to find differences in sexual

that erectile dysfunction was associated wituhLFeLﬁ%H% Ljaﬁttg%néfccording to HAART?2% could have masked
protease inhibitors and with the time of exposure o e of antiretroviral therapy.

in 65 men®. In another communication on 125 patients,

On the other hand, there has been reported improved
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functional effect of nevirapine than protease inhibitors*’, and
improvement in the sexual performance after discontinuation
or change from protease inhibitors to other drugs'8294,
Finally, the fact that the frequency of sexual dysfunction
has not decreased in the HAART era with respect to earlier
periods despite the significant improvement in the two
main factors responsible for such disturbances, i.e. hypo-
gonadism and advanced HIV-disease, supports the role
of HAART in the generation of these disturbances.

Which are the possible
mechanisms involved?

There is a multiplicity of factors (psychological, struc-
tural, neurological, pharmacological, biochemical and
hormonal) involved in the sexual dysfunctions of the gen-
eral population”-303142-45 “which also apply to the HIV-in-
fected individuals. In addition, certain factors characteris-
tic of the HIV infection or its treatment may influence the
absolute or relative impact of some of them. Finally, the
common occurrence of mixed etiologies in the same pa-
tient adds further complexity and complicates the correct
identification and classification of the causes.

Psychogenic factors

It is difficult to establish their exact role in the generation
of sexual dysfunction. These factors have been invoked
as responsible for many sexual disturbances in the gen-
eral population*?43, and seem to be particularly common
among women attending sexually transmitted disease
clinics*. Therefore, it is reasonable to assume that many
of the sexual dysfunctions reported by HIV-infected pa-
tients are caused by these factors, the most relevant of
them being anxiety, depression, and posttraumatic stress
disorder. In fact a meta-analysis revealed that the preva-
lence of major depression was almost twice in HIV-in-
fected patients than in seronegative individuals*’.

Specific social, ethnic, or anthropological factors, such as
rape particularly in women Nym Africa, sho so be
considered significant facto @ﬂ@@g Ei
dysfunctions in the appropriate settings. In addmon, the
psychological effects of HIV infectibe@ﬁ @d@(’@@@
miological, and clinical connotations add further complexity

to the problem. Also, antlretrwc]tgfgggrga?ﬁ? ?Yi@%ﬁ W ﬁ?tt@ﬁa

including the earlier protease | lex and

1his.@u

B PlETITD ceR

sible for, or contributory to, a number of sexual dysfunctions
in men 721294849 and women®“° infected with HIV.

In this regard, a study found that psychological factors
alone, or in association with HIV disease itself and/or HAART,
were the most frequently cited causes of sexual disorders
according to the patients’ own estimation®'. In fact, primar-
ily psychogenic sexual dysfunction was thought to be
present in 44%, and mixed psychogenic and organic dys-
function in an additional 34%, of homosexual or bisexual
HIV-infected men*®. Remarkably, homosexual HIV-infected
men seem to be especially prone to sexual dysfunction,
with rates as high as 69%?' and 90%'°. In addition, homo-
sexual HIV transmission proved to be an independent risk
factor for sexual dysfunction in some' ' but not all®® studies.
However, a possible bias owing to higher rates of percep-
tion or reporting of these disturbances among this population
cannot be dismissed.

Hormonal factors

Once common632%0 the prevalence of severe hypogo-
nadism, a well-known cause of sexual dysfunction®'%4 has
now been markedly reduced?3, particularly in patients on
HAART in good clinical condition who may have even higher
testosterone levels than naive patients®. In fact, significant
increases in testosterone and other steroidal hormones
have been found in patients who initiated HAART as com-
pared with their own pre-HAART values?334%5,

Of particular interest is that about one-half of men on
HAART have increased serum levels of estradiol?®%*. The
cause of such a common disturbance may be related to an
interaction of antiretroviral therapy with the metabolic path-
ways of estradiol, as well as to other factors such as alco-
holic or viral liver disease or an enhanced activity of aromatase
in the adipose tissue of lipodystrophy patients, resulting in
an increased transformation of androgens to estrogens®-,

However, the role of estrogens in the erectile dysfunc-
tion is not clear. Whereas some experimental studies sug-
gest that estrogens may affect the erectile function at the

eptor level®®®, the usual effect of estrogen excess is
bIbg@U@ﬂhmyn &t hypophyseal gonadotropin
and subsequent decrease in the synthesis of testoster-
, this mechanism does not seem
to be responsile for the sexual dysfunction of these pa-
Fﬁ@ﬁd not find depressed levels
nH treated patients®, or differ-

Ievels of gonadotropin, testosterone, or es-

gonadot

troublesome and may also have psychological j ﬁf fﬁg Lfr@ji; ﬁ Q , ,
In fact, sexual dysfunction was associated with nonad cp [ nding on the presence or absence of sexual

in patients receiving protease inhibitors, but not in those

dysfunction'®. In addition, patients whose sexual perfor-
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Another hormone that may be involved is prolactin,
which may also cause sexual dysfunction through the
inhibition of the hypothalamic factors and subsequent in-
hibition of the synthesis of gonadotropin®4582. Elevated
serum levels of prolactin are also common in HIV-infected
patients on HAART, involving about one-fifth of them®,
although macroprolactin, an isoform of low biological ac-
tivity, seems to account for a substantial part of this eleva-
tion®. However, hyperprolactinemia does not appear to
be responsible for the sexual dysfunction of most of these
patients because no such inhibition of gonadotropin has
been found, and patients with sexual dysfunction did not
have higher prolactin values than those who did not com-
plain of sexual disturbances’.

Medications

Many drugs have been related to sexual dysfunction,
some of them commonly used for the management of the
comorbidity and complications associated with the
HIV-infection or its treatment, such as megestrol, keto-
conazole, antihypertensives, diuretics, benzodiazepines,
antidepressants, antipsychotics, and opioids, either pre-
scribed or illicit?231444585 " |n addition, statins and other
hypolipemic drugs, frequently used for the treatment of
HAART-induced hyperlipemia, have also been related to
sexual dysfunction in the general population®, although
these findings were not confirmed in patients infected with
HIV in two studies®?°.

Finally, it could be hypothesized that there is a direct
effect of antiretroviral drugs on the androgen receptors,
which could account for a hormonal mechanism of sexual
dysfunction despite normal serum levels of testosterone.
In this regard, some studies have found interactions of
certain HIV protease inhibitors such as nelfinavir®”, or
other protease inhibitors not related to HIVE89 with the
receptors of steroid hormones.

Other mechanisms

There are many other corlélt@npﬁﬁgciwd mﬂ gep u bﬂ\ﬁ%ﬁ%di@@%d

ual dysfunction, such as neuropathy, liver disease, hy-
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How should these patients be evaluated?

It is beyond the scope of this review to provide detailed
diagnostic approaches or management strategies for these
disturbances. In general, the evaluation of HIV-infected
patients does not differ from that of the general population,
although special attention should be paid to certain aspects
related to HIV infection and its treatment, including the
psychological issues. The first step should be the detection
of patients with these disorders, which is often overlooked
in clinical practice because many patients are reluctant to
discuss these symptoms and doctors commonly do not ask
about them. To this end, there are standardized and validated
questionnaires on sexual performance and satisfaction,
which may help to obtain a more accurate estimation of the
presence and severity of symptoms of sexual dysfunction
in men and women’47®. A focused history and physical
examination of patients are mandatory, paying special at-
tention to the existence of comorbid processes associated
with sexual dysfunction and to the presence or absence of
nocturnal erections, which may suggest a primarily psycho-
logical or organic cause, respectively. A drug history is
also essential because certain drugs, either antiretrovirals
or not, seem to be associated with increased prevalence
of sexual dysfunction, and patients may even be able to
identify the drugs possibly related to the disorder.

Initial laboratory evaluation should include a lipid and
metabolic profile and, if feasible, serum free or bioavail-
able testosterone, rather than total testosterone because
HIV-infected patients may have increased levels of sex hor-
mone-binding globulin®%®, In patients with low testosterone
levels, gonadotropin and prolactin should also be measured
in order to verify the origin of the hypogonadism. Determina-
tion of serum estradiol could also be considered, despite its
role in sexual dysfunction not being clear, because interven-
tions to reduce estradiol levels may be undertaken in certain
patients with substantially elevated values of estrogens’.
More complicated and specialized studies, such as uro-
logic and neuropathic investigations, should be reserved for

atients in whom an organic cause is suspected
lg@pite the initial studies.

perlipidemia, diabetes, vascular @@E@dm@@@it@r Iﬂb@*ﬁhﬁﬁlp H’Xgal dysfunction

hepatitis C virus coinfection, tobacco, and alcohol con-

in the HIV-infected patient be managed?

inn3143,44,569,70 i Y . . . .
sumpfion - wheh gl BeBTEdPi OF wrtten permission
cause they are commonly found in infection. In this s in the diagnostic evaluation, the general management

regard, it should be remembered that patiﬁf iﬁl)jtéedp Likﬂjgff for HIV-infected people with sexual dysfunction
with HIV under antiretroviral treatment may beé ‘at 0 | go(ﬂs to those of noninfected individuals. Psycho-
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if needed. For those with an organic origin, treatment of the
cause, if identified and feasible, would be indicated. Hypo-
gonadism should be treated with testosterone because hor-
monal replacement therapy may solve the sexual disturbance
and has additional beneficial physical and psychological
effects in hypogonadal patients. However, androgens are not
recommended for patients with normal levels of testosterone
because no significant benefit in terms of sexual function is
expected in non-hypogonadal patients and, in addition, they
may be associated with significant adverse effects. On the
other hand, correction of the elevated levels of estradiol seen
in about one-half of patients receiving HAART will probably
not result in an improvement of erectile dysfunction in most
patients, according to the very scanty information available.
In fact, protease inhibitors, which seem to display a favor-
able profile regarding the balance testosterone/estradiol®
seem also to be the drugs most commonly involved in
sexual dysfunction!21517.2437 and, in addition, nevirapine
seems to be associated with a lower incidence of sexual
dysfunction, despite the relatively unfavorable testosterone/
estradiol ratio®®. However, some improvement in sexual
desire has been reported in a few patients on HAART who
were treated with letrozole, an aromatase inhibitor that in-
hibits the conversion of testosterone to estradiol™.

A number of drugs have been developed for symptomatic
treatment of erectile dysfunction, but the most commonly
used at present are the phosphodiesterase 5 inhibitors,
sildenafil, vardenafil, and tadalafil. It should be underscored,
however, that these drugs have significant interactions
with protease inhibitors because both are metabolized by
the cytochrome P-450 system. Concurrent administration
of protease inhibitors and phosphodiesterase 5 inhibitors
results in substantial increments in the concentrations of the
latter and the need for appropriate dose adjustment’”7°.
In addition, concerns have been raised regarding potential
changes in sexual behavior and lifestyle factors related to
the use of these drugs’. Finally, intracorporeal injections
and a variety of devices and surgically implanted prosthe-
ses afe also available, although they are usually reserved
for those patients who hav not res onded or ,did not
tolerate pharmacological th f h

In the particular case of HIV mfecnon spemal attention

should be paid to psychological |5®p;r®du€@qdr@r ph@n BCOBYIN

sion and anxiety, so frequent in these patients, and to the

non-antiretroviral drugs thaWﬂ FMngFOfMaER

HAART, it seems reasonable to modify the anti trovwal

IS pu

atazanavir®®. Therefore, modification of the antiretroviral
regimen could contribute to improve or solve the problem
in some patients'®293841 - although the experience sup-
porting this approach is limited.

Finally, as a conclusion of this overview, several of the
questions expressed above remain open, although some
progress has been made in the past few years. Consider-
ing the high prevalence of these disorders and their ef-
fects on the quality of life, further studies focused on this
topic are mandatory to elucidate the mechanisms involved
and the implication or not of specific antiretroviral drugs,
particularly the new protease inhibitors.
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