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Making Sense of Sexual Pharmacology

James K. Childerston

Childerston & Associates, Hagerstown, Maryland

In an effort to make sense of the complex interaction of biology and emotion in sexual chem-
istry, this article systematically evaluates drugs that can cause impotence, block orgasm, or
affect sexual functioning in other ways (e.g. antihypertensives, psychotropics, and drugs for
internal medicine). It will also address the sexual responses of the human body as it is influ-
enced by hormones and adjunctive hormonal therapies as well as describing the effects of
alcohol, nicotine, marijuana, and supposed aphrodisiacs. Lastly, an overview of the clinical man-
agement of medication-induced sexual dysfunction is provided.

undreds of commonly prescribed

medications produce side effects

that impact sexual function. On
the other hand, a smaller, but growing
group of drugs has the potendal to improve
sexual dysfunction. Of clinical concern is
that medication-induced sexual dysfunc-
tion can reduce patient compliance and
thus jeopardize treatment, but it can also
impact one’s quality of life in that it may
lead to depression, divorce, and even sui-
cide.

Twenty years ago, approximately 80%
of sexual problems were considered psy-
chological in origin, with the other 20%
having medical or pharmacological causes.
Today, these figures are almost the reverse
(Crenshaw & Goldberg, 1996). The more
we learn about sexual function, the more
we are discovering an increasing number
of medical conditions and pharmacologi-
cal agents that contribute to sexual
disorders.

Both prescribing and non-prescribing
professionals need to increase their knowl-
edge of sexual pharmacology. Without
such information, they may misdiagnose
sexual problems as a psychological condi-
tion that was actually caused by chemical
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interactions and easily treated with drug
substitution. In such cases, even the finest
therapy will fail to elicit the desired results,
frustrating both therapist and patient alike.
Professionals who treat sexual problems
cannot arrive at a competent differential
diagnosis without knowing how medica-
tions could be affecting their patients.
This article will focus on the medica-
tions associated with sexual dysfunction
and provide a framework for evaluating
medications based on their pharmacolog-
ical properties that affect sexual function.
It will also provide a very basic summary
of the sexually effective drugs currently
available and how they may be incorpo-
rated into the management of
medication-induced sexual dysfunction.

The Neuropharmacology of Sexual
Response

The brain is our most important sexual
organ and sexual activity is modulated in
the brain by a number of neurotransmit-
ters and other naturally occurring
endogenous substances (Table 1). These
neurotransmitters influence three phases
of sexual physiology including desire
(libido), arousal (erection/lubrication and
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engorgement), and orgasm/ejaculation
(Meston & Frohlich, 2000). The neu-
roanatomic areas of the brain that
principally control sexual behavior include
the medial forebrain bundle, the medial
preoptic-anterior region of the hypothala-
mus with its related limbic-hippocampal
structures, and the ventral tegmentum of

the midbrain (Boyarsky and Hirschfeld,
2000). Sex hormones (e.g., estrogen, prog-
esterone, and testosterone) significantly
influence neurotransmitter actions that
modulate sexual behavior, and account for
intricate modulations of sexual arousal,
functioning, and pleasure (Riley, Peet, &
Wilson, 1993).

In the brain, dopamine and noradren-

Table 1

Mechanisms of Action Affecting Sexual Response

Action
Excitatory

Positive Sexual Effects

Enhances desire, arousal;
facilitates action of DA,
testosterone, Ach,
vasopressin, prostaglandins

Endogenous Substance
(1 adrenergic agonist

Negative Sexual Effects

(2 adrenergic agonist Vasodilator;

can enhance sexual arousal

Nervous reactions contribute
to anxiety (“stage fright"”)

Acetylcholine (Ach) Erection, lubrication, orgasm;
mediates sexual thoughts,

attitudes, and memories

DHEA/DHEAS Excitatory Increases sex drive in,

females, less so in males

Estrogens Excitatory & Desire, responsiveness in ; Decreases desire in males
inhibitoryin ~ females lubrication,
females facilitates 5-HT, prolactin,

oxytocin, opioids

Melatonin Inhibitory Serotonin-like substance;
gonadal recession in animals
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Table 1 (continued) N ‘

Mechanisms of Action Affecting Sexual Response

Endogenous Substance Action Positive Sexual Effects Negative Sexual Effects

Monoamine Oxidase B (central) Decreases sex drive,
responsiveness

Opioids Inhibitory Disinhibits at low doses Inhibits orgasm, ejaculation,
{central) diminishes sex drive

132 & e g e Sl

Oxytocin Excitatory Facilitates attraction & touch
sensation, spikes during orgasm

Prolactin Inhibitor Decreases sex drive, orgasm;
{central) causes impotence

Serotonin 1a (5-HT) Inhibitory Inhibits arousal, orgasm;
decreases anxiety,
aggressiveness

Serotonin 2a (5-HT) Inhibitory
(central &
peripheral)

2,

i

Testosterone Excitator Increases sex drive, assertiveness,

(central & aggressiveness; facilitates DA,
peripheral epinephrine, vasopressin;inhibits

5-HT, opioids, prolactin, MAO

Vasoactive Intestina Excitatory Mediates genital vascular and
Peptide (VIP smooth muscle relaxation

i

Developed and adapted, in part, from Crenshaw and Goldberg, 1996; Schiavi and Seagraves, 1995; & Boyarsky and Hirschfeld, 2000.
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aline facilitate desire, arousal, and orgasm
(Harvey & Balon, 1995), whereas sero-
tonin receptor (SHT-2) stimulation results
in inhibition of sexual function for both
sexes (Schiavi & Seagraves, 1995). At the
periphery, serotonin has an inhibitory
effect on sexual arousal and orgasm in both
sexes, while the neuropeptide hormone
oxytocin facilitates these functions
(Meston &  Frohlich, 2000).
Acetylcholine, nitric oxide, and sex hor-
mones facilitate male erection, while
noradrenaline (or norepinephrine) balance
these actions by exerting an inhibitory
effect (Boyarsky and Hirschfeld, 2000).

Acetylcholine and norepinephrine are
also the neurotransmitters involved in
sending the sexual messages from the brain
and down the spinal cord to the nerves in
the pelvis (Lyles, 2001). In addition, they
perform roles in modulating ejaculation
and male orgasm (Boyarsky and
Hirschfeld, 2000). Much less is known
about the influence of central neurotrans-
mitters or of peripheral neurotransmission
on sexual function in females. We do
know, however, that anything that inter-
rupts the cascade of signals and reflexes in
neurotransmission can cause sexual dys-
function.

Drugs Associated with Sexual
Dysfunction

Many medications and drugs of abuse
can cause changes in sexual functioning,
including, but not limited to antiandro-
gens, antiarrhythmics, anticancer agents,
anticholinergics, antihistamines, antihy-
pertensives, diuretics, hormones (e.g.
corticosteroids, progestins), illicit and non-
prescription drugs (e.g. alcohol, cocaine,
nicotine, amphetamines, marijuana), opi-
ates (e.g. Demerol, Methadone) and
psychotropics (e.g. anxiolytics, anticon-
vulsants, antidepressants, antipsychotics,
sedatives/hypnotics, stimulants). This art-
cle will briefly discuss each category, and
focus more specifically on the psychotropic

medications.

Reported rates of dysfunction vary
greatly, often depending on what infor-
mation is actually obtained from the
patient. Obviously, not everyone will expe-
rience sexual dysfunction as a side effect
of taking these drugs, and the dysfunction
can vary in severity depending on the indi-
vidual patient, the particular medication,
the dosage, the number of medications
prescribed for that patient, and their par-
ticular medical condition.

Every drug has certain chemical mech-
anisms of action that can influence any or
all aspects of sexual desire and activity.
These mechanisms of action will involve
the neurotransmitters, neuropeptides, and
endocrine factors referred to in Table 1
with their inhibitory and/or excitatory
actions and result in positive or negative
sexual effects. Some drugs will have mixed
effects and/or impact the nervous system
differently, e.g. centrally versus peripher-
ally. There is no simple or “cookbook”
approach to this incredibly complex
process. However, some understanding of
the mechanisms involved can inform our
decision making as to diagnostic and ther-
apeutic interventions.

The possible psychological factors of sexual
dysfunction should only be evaluated after all
medical and pharmacological factors have been
considered. One must be careful not to
reverse the roles of cause and effect, assum-
ing that if psychological factors such as
relational stress or an impending divorce
are present, may be responsible for the sex-
ual problem, when in fact, it may be an
indirect consequence of a drug induced sex-
ual dysfunction. As a result, the relational
stress and conflict could, in this case, be the
consequence of the sexual dysfunction

(Crenshaw & Goldberg, 1996).

Side Effects and Sexual Function

In examining the impact of medica-
tions, there are a number of sexual
problems that can result. These effects can
be the direct result of the chemical mech-
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anisms the drug has on the body, or the
sexual side effects can be indirect in nature
in that they result from some other drug
side effect. The most common sexually
related effect of medication is diminished
desire, which applies rather equally to
both sexes. The next most frequent direct
sexual side effect is erectile difficulties, fol-
lowed by orgasmic difficulties in both
males and females. The most common
orgasmic dysfunction in women is delayed
orgasm (Crenshaw & Goldberg, 1996).
Symptoms of gynecomastia, lactation, pri-
apism, dyspareunia, infertility, and
hypogonadism are less frequent, but still
quite disturbing when they occur. Females
can experience lubrication difficulties and
menstrual disorders, which can interfere
with sexual appetite, function, and fre-
quency. Certain drugs can induce states
of psychoses, which can initially manifest
as hypersexuality.

It is also important for the therapist to
recognize possible indirect sexual side
effects that result not from the chemical
properties of the drug, but from some
other drug effect, such as sedation,
changes in mood and energy levels, weight
loss or gain, body image, etc. These indi-
rect effects can make a person too sleepy,
too unhappy, too tired, or too confused
for sex to be appealing or possible. These
effects may be the result of neurological
factors (e.g. headaches, dizziness, pain,
analgesia), physical levels of comfort (e.g.
constipation, dryness, nausea, indigestion,
rash) endocrinological in nature (e.g. alter-
ations in insulin metabolism or thyroid
function), or a function of vascular prob-
lems (e.g. arrhythmias, headaches,
vasoconstriction).

Sexual Effects of Hormonal Therapies

Estrogen, progesterone, and testos-
terone are the chief hormones involved in
cyclical female sexuality. All three are used
in various hormone replacement regimens
for females, with testosterone supplemen-
tation most used with men.

Marriage & Family: A Christian Journal

In humans, levels of estrogen and sex-
ual desire do not seem to be correlated and
fluctuations across the menstrual cycle do
not seem to be related to estrogen levels.
Estrogen Replacement Therapy (ERT)
can provide relief from the psychological
problems associated with menopause, and
thus enhance sexual response indirectly.
Improvements appear to be related to an
overall improved well being, a decrease in
anxiety, and a reduction in climacteric
symptoms (Crenshaw & Goldberg, 1996).
The full benefits of ERT in relation to
improved sexual desire are reliably
achieved only with the addition of testos-
terone (Greenblatt, 1987). Studies have
shown that estrogens are usually effective
in resolving sexual dysfunction due pri-
marily to dyspareunia and secondarily to
vaginal dryness (Sarrel, 1988). Estrogens
promote REM sleep during which time
secretions may “irrigate” the vagina.
Progesterone supplementation, however,
may impede or prohibit the facilitation of
sleep lubrication.

Progesterone is utilized in replacement
therapy and in certain oral contraceptives.
An increase in progesterone levels
throughout the cycle has been associated
with decreased sexual desire, primarily due
to its tendency to reduce testosterone lev-
els (Gottesman & Schubert, 1993).
Progesterone increases monoamine oXxi-
dase (MAO) activity, while estrogen
decreases it, so progesterone has the
propensity to cause depression.
Progesterone also has the potential to
inhibit orgasm, and may lower DHEA/S
in addition to lowering testosterone. It is
associated with reduced physical sensitiv-
ity, and it functions as a sedative in
moderate doses and as an anesthetic at
high doses (MacDonald, Dombroski, &
Casey, 1991).

Medroxyprogesterone is used in the
treatment of sexual offenders by provid-
ing a “chemical castration” which within 1
month can cause testosterone levels to

drop by more than 90% (Cooper, 1988).
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This chemical treatment, widely used in
Europe, is only now being applied cau-
tiously in the Untied states, due to several
legal challenges by offenders opposed to
its application.

In the female, the ovaries produce
testosterone with additional testosterone
being derived from the adrenal steroids.
Removal of the ovaries will decrease sexual
desire to a certain extent, but removal of
the adrenal glands had an even more dele-
terious effect on sexual desire (Meston &
Frohlich, 2000). With natural menopause,
androgen levels are positively correlated
with sexual interest. While desire is influ-
enced by androgen levels, androgens alone
are not sufficient for the experience of sex-
ual desire. Testosterone treatment seems
to be useful in facilitating sexual desire in
a subset of women with hypoactive sexual
desire, but it requires monitoring, and cur-
rently there are not clearly defined dosage
levels for females. However, women with
higher testosterone levels reported less
depression, experienced more sexual grat-
ification with their husbands, and showed
a “greater capacity to form good interper-
sonal relationships” (Persky, Lief, et al,
(1978).

Testosterone appears to influence both
men and women to be more self-focused
sexually. However, masturbation without
interpersonal sexual interaction does not
increase testosterone levels, while inter-
course with a partner usually does
(Keverne, 1979). In men, the primary
effect of lowering testosterone is to reduce
sex drive rather than sexual potency. In
fact, testosterone is clinically effective for
sex drive only in hypotestosterone males
(O’Carroll, Shapiro, & Bancroft, 1985).
It is important to note that testosterone is
not the only “chemical switch” that gov-
erns sexuality. Sexual desire and response
are increased or decreased by a complex
interaction of body chemicals, including
peptides, neurotransmitters, and hor-
mones. The notion that sex hormones
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exclusively control sexual behavior is out-
of-date today (Crenshaw & Goldberg,
1996).

Sexual Effects of Abused Drugs

Alcobol stimulates sexual desire at low
doses, due to disinhibition, but sexual
responsiveness is blunted and erection and
orgasm are decreased with intoxicating
doses. It seems to share inhibitory prop-
erties with GABA, benzodiazepines,
opiates, and serotonin. With chronic use,
gynecomastia, atrophied testicles, infertil-
ity, and feminization may occur in males
because testosterone decreases and estro-
gen increases. It would not be inaccurate
to explain to male alcoholics that alcohol
goes directly to their testicles, causing
damage, so that their genitals age before
they do. In female alcoholics, menstrual
disorders, pelvic inflammatory disease, and
bleeding disorders are common due to
decreased vasocongestion and decreased
vaginal lubrication (Crenshaw &
Goldberg, 1996).

Nicotine is a vasoconstrictor and
diminishes blood flow to the brain and to
the penis, and causes increased blood flow
out of the penis, which results in damage
to vascular and genital tissue. It can cause
impotence and increases arteriosclerosis
(Virag, Bouilly, & Frydman, 1985).
Smoking may actually improve sex drive,
due to increased DHEA, dopamine, and
decreased serotonin, but it also increases
cortisol and progesterone, which impairs
sexual function. Smoking impedes repro-
duction in both sexes and eliminates the
protective effect ERT has on osteoporosis
(Kiel, Baron, et al., 1992).

Caffeine is the most widely used drug
in the world. Its activating effect is due to
antagonism of adenosine. However, a
decrease in adenosine - induced vasodila-
tion results in decreased resting penile tone
and decreased erectile tumescence rigidity
(Karaki, Ahn, & Urakawa, 1987). As a
strong diuretic it can increase urinary
incontinence, which will decrease urinary-
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genital sensitivity (Crenshaw & Goldberg,
1996).

Opioids decrease sexual responsivity in
that, while they provide a sense of relax-
ation and well being, they have an
analgesic effect on sexual sensations
because they inhibit oxytocin release,
which mediates touch behavior (Racke et

al., 1991). Opioids also decrease testos- -

terone and nocturnal penile tumescence.
In fact, sexual dysfunction is a notable
cause of methadone treatment discontin-
uation in males (Boyarsky and Hirschfeld,
2000). The chief sexual benefit of opioids
appears to be the delay of orgasm/ejacula-
tion in men (but it may prolong female
orgasm). So it is not surprising then, that
Naloxone and Naltrexone (opiate antago-
nists used in facilitating opiate
withdrawal), can also be used to treat
impotence and retarded orgasm
(Crenshaw & Goldberg, 1996).

Marijuana at low doses appears to
intensify sexual experience in that it
increases relaxation and pleasurable touch
between partners already comfortable with
each other (Kolodny, Masters, & Johnson,
1979), but intoxication severely dampens
interest, participation, and performance
(Halikas et al. 1982). It has not been found
to change concentrations of testosterone,
luteinizing hormone (LH), or follicle stim-
ulating hormone (FSH) in controlled
studies (Mendelson et al. 1974).

Cocaine can increase sex drive through
increased dopaminergic activity and
inhibit orgasm at low to moderate doses,
but with chronic use, impotence and anor-
gasmia are predictable because dopamine
becomes depleted. Hallucinogens have lit-
tle direct impact on sexual function, but
can impair focus and coordination.
Amphetamines provide acute pleasurable
effects, but repeated use “burns out” these
pleasure neurons, leaving behind a
reduced capacity for pleasure, sexual
arousal, and sexual function (Crenshaw &
Goldberg, 1996). Ecstasy (the “hug” pill)

increases sexual desire, but results in
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decreased sexual performance, in addition
to impairing memory and causing brain

damage (Kuhn, et al,, 1998).

Sexual Effects of Antihypertensive
Medications

Antihypertensive medications were the
first drugs recognized to cause sexual dys-
function as part of their side effect profile.
However, since a common cause of hyper-
tension is atheroschlerosis (narrowing of
the arteries throughout the body), which
can cause impotence without the addition
of any medication, there is higher incidence
of sexual problems among untreated hyper-
tensives than among the general
population. There are essentially six classes
of medications used to treat hypertension:
diuretics, beta-blockers, alphal blockers,
alpha2 agonists, angiotensin-converting
enzyme (ACE) inhibitors, and calcium
channel blockers. The following medica-
tion information is summarized from
Crenshaw & Goldberg’s text on Sexual
Pharmacology: Drugs That Affect Sexual
Functioning,

Diuretics are used for hypertension,
congestive heart failure, and edema and
are often used in combination with other
antihypertensives. There are four differ-
ent sub-classes of diuretics, but as a general
rule, they tend to increase estrogens and
prolactin and decrease zinc and as a result
are quite sexually toxic. This chemical
mechanism results in desire disorders (in
both sexes), erection difficulties, and breast
disorders (gynecomastia). However, they
may be useful for lubrication problems.
Of the diuretics, the preferred alternatives
to minimize sexual dysfunction are the
Thiazide type - Indapamide (Lozol),
Hydrochlorothiazide (Hydrodiuril) or the
Loop diuretic - Furosemide (Lasix). A pre-
ferred alternative drug class would be the
calcium channel blockers.

Beta-Blockers are used for hyperten-
sion, arrhythmia, angina, migraine, and
acute MI. They tend to increase serotonin
and decrease beta-adrenergic activity. This
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may result in desire disorders (in both
sexes), infertility (due to decreased sperm
motility), and erection difficulties
(decreased quality of erection and
Peyronie’s disease). Alternatives would be
the ACE inhibitors, alphal blockers, or
calcium channel blockers. Avoid

Propranolol (Inderal) if possible as it is the

most sexually toxic, whereas the best beta- -

blocker choice may be Bisoprolol (Zebeta).

Alphal Blockers are used for hyperten-
sion. They act to decrease adrenergic
(alphal) activity which may result in erec-
tion difficulties (priapism, impotence) and
retarded ejaculation. Alternatives would be
the ACE inhibitors, calcium channel
blockers, or the diuretic Indapamide
(Lozol). Doxazosin (Cardura) and
Terazosin (Hytrin) may be best of alphal
blockers to minimize sexual dysfunction,
but sexual problems are exacerbated when
used with diurerics.

Alpha2 Agonists are used for hyperten-
sion and opiate/alcohol withdrawal. The
positive mechanism of action is that they
tend to increase growth hormone and
decrease cortisol. However, on the negative
side they function to increase adrenergic
(alpha2) activity and opioids, and decrease
alphal activity, cholinergic activity,
prostaglandins, substance P, and vaso-
pressin. This may result in desire disorders
(in both sexes), erection difficulty, and
retarded ejaculation. Alternatives are the
ACE inhibitors, alphal blockers, calcium
channel blockers, or the diuretic
Indapamide (Lozol). The transdermal
clonidine patch is preferable to oral cloni-
dine.

Angiotensin-Converting Enzyme (ACE)
Inhibitors are the antihypertensive drugs
of choice at this time. They are indicated
for hypertension and congestive heart fail-
ure. The positive mechanism of action is
that they tend to decrease angiotensin II
and increase cholinergic activity,
prostaglandins, and substance P. On the
negative side, they function to decrease

alphal, LHRH, and vasopressin, and they
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increase opioids. This may result in erec-
tion difficulties and possible birth defects.
Alternatives would be the calcium chan-
nel blockers, with the best options
appearing to be Amlodipine (Norvasc),
Felodipine (Plendil), Nicardipine
(Cardene), or Isradipine (DynaCirc).

Calcium Channel Blockers are used for
hypertension, angina, congestive hearr fail-
ure, and arrhythmia. The positive
mechanism of action is that they tend to
increase DHEA and decrease serotonin.
On the negative side, they function to
increase prolactin and decrease alphal,
dopamine, oxytocin, vasopressin, and sub-
stance P. This may result in desire
disorders (in both sexes), erection difficul-
ties (occasional impotence), retarded
ejaculation, menstrual disorders (menor-
rhagia), infertility (decreased sperm
motility), and breast disorders (gyneco-
mastia). The alternatives would be the
ACE Inhibitors, alphal blockers, and the
diuretic Indapamide (Lozol). ACE
inhibitors and calcium channel blockers
are currently the most effective antihyper-
tensive medications for patients wishing
to avoid sexual dysfunction.

Sexual Effects of Psychotropic
Medications

Antianxiety Agents:

Buspirone (Buspar) is a 5-HT1A ago-
nist used for anxiety and depression. It acts
to increase serotonin through downregu-
lation of the 5-HT1A receptor and
increased alphal activity (Stahl, 1996).
There are no adverse sexual side effects
with Buspar with the exception of possible
quickened ejaculation, which could
worsen PME. It may enhance desire and
orgasm in both sexes. Buspar is often not
very effective alone, but can be a useful
adjunct.

Benzodiazepines are used for anxiety,
panic/phobia disorder, OCD, pain
(chronic, back, muscle spasm), insomnia,
alcohol withdrawal, and jet lag. The posi-

tive mechanism of action is that they tend
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to decrease cortisol and serotonin levels,
while increasing cholinergic activity. On
the negative side, they function to decrease
alphal, LHRH, substance P, and testos-
terone, while increasing GABA/BZD and
progesterone (Schiavi and Seagraves,
1995). This results in decreasing excite-
ment, which causes ejaculatory delay in
males and delay of orgasm in females. The
sexual effects are similar to alcohol and
other substances used to decrease inhibi-
tions, but with chronic use they can be
sexually disabling. However, benzodi-
azepines may be useful for dyspareunia
due to vaginismus. Alternatives include
SSRIs for OCD and anxiety or
Venlafaxine (Effexor) for anxiety.

Antidepressants: :

Serotonin Selective Reuptake Inhibitors
(SSRIs) are the first line of drugs used for
depression, as well as for OCD,
panic/phobia, PTSD, and premenstrual
dysphoric disorder (PMDD). Their mech-
anism of action involves an increase in
serotonin, cortisol, opioids, and prolactin.
This results in sexual dysfunction by
decreasing desire and libido, causing diffi-
culties in obtaining and maintaining an
erection, and increasing time to orgasm.
Orgasm is adversely affected in both sexes.
Research with Rush Sexual Inventory
demonstrated sexual dysfunction rates of
60% for men and 57% for women for
those taking SSRIs (Zajecka, etal., 1997).
Paroxetine (Paxil) appears to be the most
potent SSRI in inhibiting orgasm and
therefore can be used to treat PME
(Waldinger, et al, 1994). Vaginal and
penile anesthesias have been reported dur-
ing Fluoxetine (Prozac) treatment (King
& Horowitz, 1993).

Tricyclic Antidepressants (TCAs) are
used for depression, bulimia, panic/pho-
bia, anxiety, PTSD, enuresis, and ADHD.
The positive mechanism of action is that
they tend to increase alphal and decrease
cortisol. On the negative side, TCAs func-

tion to increase prolactin and serotonin,
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and decrease beta-adrenergic and cholin-
ergic activity, histamine, and oxytocin.
This results in decreased desire, decreased
ability to gain and sustain an erection, and
inhibited orgasm and ejaculation (Elmore
& Quattlebaum, 1997). The most sexu-
ally toxic tricyclics are Clomipramine
(Anafranil), Amitriptyline (Elavil) and
Doxepin (Sinequan) (DeVeaugh-Geiss et
al., 1989). Clomipramine has been used
successfully to treat PME. Desipramine
(Norpramin) and Nortriptyline (Pamelor)
cause the least sexual dysfunction of the
TCAs (Noyes, et al., 1989). Due to their
anticholinergic side effect, tricyclics tend
to interfere with most body fluid secre-
tions (salivation, lubrication, precoital
fluid, and ejaculatory volume).

Monoamine Oxidase Inhibitors
(MAOI) are used for depression, atypical
(hypersomnia, hyperphagia, and mood
reactive) depression, panic/phobia, OCD,
and bulimia. The positive mechanism of
action is MAOIs increase alphal and
monoamine oxidase. On the negative side,
MAOQIs function to increase prolactin and
serotonin, and decrease beta-adrenergic
and cholinergic activity, as well as testos-
terone. This results in inhibition of desire,
difficulty with erection, and a 20% to
40% incidence of delayed orgasm and
inhibited ejaculation (Harrison, et al.,
1986). Tranylcypromine (Parnate) causes
far less weight gain and sexual dysfunc-
tion of all the MAOIs.

Trazodone (Desyrel) and Nefazadone
(Serzone) are used for depression and pain.
They have been associated with very low
incidences of sexual dysfunction.
Trazodone has somewhat unpredictable
effects on erectile function. It has been
reported to increase desire and erections
and prolong time to orgasm, but has also
been associated with priapism in both
men and women (PDR, 1999).
Trazodone blocks peripheral alphal activ-
ity and blocks the serotonin 5-HT2
receptor thought to be responsible for sex-
ual dysfunction. Nefazadone is structurally
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similar to trazodone, but lacks the alphal
antagonist activity which is less sedating.

Venlafaxine (Effexor) inhibits reuptake
of serotonin and noradrenaline and is used
for depression and anxiety. It inhibits
orgasm in 12% of male patients, which is
less than the SSRIs, but more than that of
Nefazadone (Serzone), Trazodone
(Desyrel), Bupropion (Wellbutrin), and
Mirtazapine (Remeron) (PDR, 1999).
There is one reported case of increased
libido and spontaneous erections (Owen,
1986). Mirtazapine (Remeron) also
appears to cause very little sexual dysfunc-
tion probably due to its blocking of the
postsynaptic serotonin 5-HT2 and 5-HT3
receptors. However, its side effects can
include fairly significant sedation and
weight gain.

Bupropion (Wellbutrin) is used for
depression, smoking cessation, and bipolar
disorder. Its sexual mechanisms of action
are generally positive and include increases
in adrenal androgens (DHEAS), alphal
and dopamine and decreases in prolactin.
Studies have estimated that treatment
emergent sexual dysfunction occurs in less
than 3% of treated patients (Boyarsky and
Hirschfeld, 2000). Bupropion appears to
improve sexual desire and function, as well
as improve erectile difficulty and lubrica-
tion. However, it can aggravate
hypersexuality and exacerbate nervousness,
due to its stimulant action. It can also
cause insomnia (delay of sleep onset and
abnormal waking). It is not recommended
for those with a potential for psychosis and
those at risk for seizure. Bupropion’s sexu
action appears to involve activation of the
limbic system, and it has an excitatory
effect on the nucleus accumbens
(Crenshaw & Goldberg, 1996). It has also
been used successfully to treat SSRI-
induced sexual dysfunction (Walker, et al.,
1993).

Mood Stabilizers andfor Anticonvulsants:

Lithium (Eskalith) is used for bipolar
disorder, alcoholism, and cluster headache
prophylaxis. It acts to increase serotonin,

cortisol, GABA/BZD, while decreasing
thyroid hormone, vasopressin, and testos-
terone. Its sexual side effects are somewhat
mixed, perhaps because Lithium is often
used in combination with other psy-
chotropics. Positive sexual effects are rare
and only seen in women. It appears to
interfere with libido and erection in some
males (Aizenberg, et al., 1996) and may
effect fertility due to birth defects, as well
as decreased or malformed sperm
(Crenshaw & Goldberg, 1996).
Carbamazapine (Tegretol) decreases
DHEFA (adrenal androgens essential to sex-
ual wellbeing) and also decreases
testosterone and thyroxine (MacPhee, et
al., 1990). It is quite sexually toxic in that
it decreases desire, arousal, and erection.
Gabapentin  (Neurontin) and
Lamotrigine (Lamictal) inhibit or regulate
glutamate/excitatory amino acid activity
in limbic areas of the brain that affect cog-

-nition and sexual desire. Their sexual effect

seemns promising but is not yet clear.
Valproic acid (Depakote) may be the
best choice in this class due to its lack of
inhibitory action on adrenal androgens. It
does not appear to affect sex drive or cause
impotence (Crenshaw & Goldberg, 1996).

Antipsychotics:

These types of medications are used for
psychoses, schizophrenia, schizoaffective
disorder, mania, Tourette syndrome, agi-
tated depression, and psychotic dementia.
Their sexual mechanism of action is pri-
marily negative in that they increase
prolactin, while decreasing dopamine,
testosterone, alphal and cholinergic activ-
ity. Since dopamine is essential for sexual
activation and function, blocking
dopamine (D2 receptors) will have a sex-
ually toxic effect. Dopamine also acts to
inhibit prolactin, so when dopamine is
blocked, one can have high levels of pro-
lactin, which results in a decrease in
testosterone. Thirty percent to 60% of
patients receiving typical antipsychotics
experience disturbance in sexual function
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((Melis & Argolis, 1995). The sexual side
effects include difficulties with erection,
orgasm, and sexual satisfaction ((Sullivan
& Lukoff, 1990).

As of this time, there have been no
controlled studies on sexual dysfunction
using the newer atypical antipsychotic
medications, although they appear to
cause less sexual dysfunction than the typ-
ical antipsychotics. (Boyarsky &
Hirschfeld, 2000). The atypical antipsy-
chotics block a higher ratio of serotonin
(5-HT?2) receptors versus dopamine, so
there is not as great an increase in pro-
lactin. Case studies report sexual
dysfunction with these atypical agents,
however. Clozapine (Clozaril) has been
associated with retrograde ejaculation
(Jeffries, et al., 1996). Risperidone
(Risperdal) can cause difficulties with ¢jac-
ulation and gynecomastia due to increased
prolactin levels (Shiwach and Carmody,
1998).  Olanzapine (Zyprexa) may be the
most promising atypical to date, as it has
the fewest reports of sexual dysfunction
(Boyarsky & Hirschfeld, 2000).

Psychostimulants:

These amphetamine-oriented medica-
tions are used for ADD, ADHD, and off-
label for weight loss. The positive sexual
mechanism of action is that they increase
alphal and dopamine, and the negative is
that they increase cortisol. This can result
in a heightened or reduced sexual response
depending on the dose administered. A
lower dose can create a general feeling of
well-being and stimulate a sexual response,
whereas higher doses cause anxiety and
nervousness due to increased adrenergic

activity (Boyarsky & Hirschfeld, 2000).

- At higher doses, Methylphenidate (Ritalin)

may aggravate premature ejaculation and
impotence and cause anxiety. An alterna-
tive to these medications is Bupropion
(Wellbutrin).
Sexual Effects of Drugs for Internal
Medicine

This section will briefly comment on
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the sexual effects of antiulcer drugs (hist-
amine-2 antagonists), cold/allergy
medications, asthma medications, anti-
cancer drugs, and cardiac drugs.

Histamine-2 antagonists are used for
ulcer, reflux, and gastric hypersecretory
states. Cimitadine (Tagamet) is sexually
toxic due to its antiandrogenic effects
(gynecomastia, impotence, and decreased
sperm). It also increases estrogen metabo-
lism, decreases DHEA, and interferes with
testosterone metabolism. Ranitadine
(Zantac) is the most widely prescribed drug
in the world. Ranitadine, along with
Nizatidine (Axid) ,and Famotidine (Pepcid)
are relatively benign sexually. All
Histamine-2 antagonists, except
Famotidine, potentiate alcohol.

Cold /allergy medications include anti-
histamines (e.g. Benadryl), decongestants
(e.g. Sudafed), or PPA products
(Ep/ﬂedrzne) Anticholinergic and antihis-
timinergic effects can adversely affect sexual
function (e.g. sedation, lubrication prob-
lems). Sympathetic stimulation from
decongestants may cause constriction of
blood flow which can negatively impact
erection.

Asthma medications include beta2 ago-
nists, xanthines, corticosteroids, and
anticholinergics.  Sexual dysfunction is
frequent with pulmonary diseases. Of the
available bronchodilators, the beta, ago-
nists appear to be the least sexually toxic
(e.g. Albuterol (Proventil, Ventolin),
Terbutaline (Brethine).

Anticancer drugs focus on preservation
of life, retarding cancer growth, and the
prevention of pain and organ degeneration.
Desire can be maintained, but orgasmic
intensity can decrease and dry orgasm may
occur. Irritability and occasional physical
violence may accompany sexual dysfunc-
tion during chemotherapy. Sexual desire
often shifts to a desire for intimate close-
ness, distinct from actual sexual activity.
Certain cancers and the associated surgeries
can cause sexual dysfunction without other
adjunctive treatments.
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Cardiac drugs - In men, long-term dig-
italis treatment causes increased estrogen
and decreased testosterone and luteinizing
hormone. There is little information on sex-
ual side effects due to antiarrhthymic
agents. Quinidine (Cardioquin, Quinidex)
seems to be the antiarthythmic drug of
choice to minimize sexual dysfunction.

Sexually Effective Drugs

There are several types of medications
that favorably affect sex including dopamin-
ergic drugs, Bupropion (Wellbutrin),
serotonin antagonists, Yohimbine (Yocon),
vasodilators, and Sildenafil (Viagra). These
drugs should not replace sex therapy, nor
should anyone attempt to use them for that
purpose. In many cases, however, they may
be able to shorten therapy or contribute to
its effectiveness (Crenshaw & Goldberg,
1996).

Dopaminergic Drugs - L-deprenyl
(Eldepryl), a selective inhibitor of MAO-B
may be helpful in the treatment of low sex-
ual desire in the eldetly. Phenylethylamine
(PEA) somehow mediates feelings of love
and romance, with levels generally found
to be greater in females. Bromocriptine
(Parlodel) inhibits prolactin, and corrects
testosterone and luteinizing hormone
deficits in hyperprolactemia. It is also used
by 700,000 women a year in order to sup-
press lactation.

Serotonin Antagonists - P-Chlorophenyl
alanine (PCPA) is a toxic drug that pro-
motes aggression, insomnia, and aberrant
sex in that it selectively depletes brain sero-
tonin by inhibiting the metabolism of
tryptophan to serotonin. The balanced
interaction of testosterone, dopamine, and
serotonin may be typical of natural sexual
function. A deficiency in any of these can
depress normal sex drive and behavior.
Other serotonin inhibiting drugs, such as
Gyprobeptadine (Periactin) and Methysergide
(Sansert) may have sexual benefits.
Cyproheptadine can relieve the anorgasmia
and lack of ejaculation caused by SSRIs.

Yohimbine (Yocon, YBRON) is used for
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impotence, orthostatic hypotension, and
diabetic neuropathy. It helps by increasing
alphal, cholinergic, oxytocin, PEA, sub-
stance P, and vasopressin, and decreasing
alpha2, GABA/BZD, opioids, and proges-
terone. On the negative side, it increases
prolactin and cortisol with no adverse sexual
effects (other than increased perspiration). It
also seems to improve desite and erection.

Vasodilators have largely been replaced
by Sildenafil (Viagra) given that their pri-
mary mode of delivery is penile injection.
These medications include Papaverine,
Phentolamine (Regitine) and Prostaglandin
E1 (PGE1). Papaverine and Phentolamine
are generally given in combination therapy.
The failure of pyschogenically impotent
men responding to pharmacological injec-
tion erection (PIE) therapy may be due to
anxiety during the procedure, which pro-
duces excessive adrenergic sympathetic
activity. Phentolamine, when taken orally
or sublingually (Vasomax), may also induce
erections without direct injection.
Prostaglandins are found naturally in the
penis and PGE1 is available as injectable
Alprostadil. Tts FDA-approved indication is
to aid in the treatment of pediatric heart
attacks by keeping arterial ducts open. Its
initial appeal was an apparent lack of pri-
apism. PGEI is also available by penile
injection as Cawverject and Edex and
transurethrally as Muse. PGE1 directly
relaxes the penile corpus cavernosum mus-
cle and inhibits alpha-adrenergic action in
that muscle.

Sildenafil (Viagra) was released in 1998
and was designed to treat erectile dysfunc-
tion (ED). It takes about 50-60 minutes
after ingestion to be effective. Sildenafil
works in the context of sexual desire, in that
it does not restore libido. It is generally ini-
tiated with a 50mg tablet, and titrated to
25 or 100mg depending on adverse effects
or efficacy. It may inhibit phospho-
diesterase, type 6 in the eye, with resultant
difficulty in discriminating blue from green,
bluish tones in vision, or difficulty seeing
in dim light (Boyce & Umland, 2001).
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Nitric Oxide (NO) is an essential com-
onent in the production of penile, and
possibly, dlitoral vasocongestion and tumes-
cence. Sexual stimulation leads to NO
production, which in turn stimulates the
release of guanylate cyclase. Guanylate
cyclase converts guanosine triphosphate to
cyclic guanosine monophosphate (¢<GMP),
and cGMP produces smooth muscle relax-
ation of the penile arteries and increased
blood flow, which results in an erection (or
perfusion of the clitoris in females). Cyclic
guanosine monophosphate (cGMP) is
metabolized by cGMP PDES5. Sildenafil
prolongs the action of cGMP by inhibit-
ing its metabolism by PDE5 (Meston &
Frohlich, 2000). Sildenafil is contraindi-
cated in a patient taking nitrates in any
form as it can result in a precipitous drop in
blood pressure. The pharmaceutical com-
pany Eli Lilly is planning to release Cialis as
a competitive PDE5 inhibitor drug if it is
approved following clinical trials.

Treatment of Medication-Induced
Sexual Dysfunction

The clinician should attempt to have
an open discussion with the patient about
the nature of the medications that they are
taking and the risks of sexual dysfunction
accordingly. Ask the patient to inform the
clinician of any effect, so that it may be
specifically addressed at each visit and dis-
cussed with the patient’s prescriber if
adjustments are needed. Non-pharmaco-
logic interventions should be initially
introduced in order to better minimize
expense, additional side effects, and patient
inconvenience. The following are clinical
guidelines suggested by Boyarsky and
Hirschfeld in their article, “The
Management of Medication-Induced
Sexual Dysfunction,” and should be con-
sidered as the clinician approaches
treatment in these situations.

1. Wait for spontaneous remission of
side effects. Side effects are often
more severe in the initial weeks of
treatment, and later diminish.
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However, treatment emergent sex-
ual dysfunction tends to persist.

. Decrease the medication to a lower

dose. Sexual dysfunction is often
dose related, so lowering it may be
helpful, as long as it is not lowered
below a therapeutic threshold.

. Try partial or complete drug holi-

days. This will not work for all
medications or in all medical condi-
tions. However, for SSRI induced
sexual dysfunction, reducing or elim-
inating the medication for a
weekend can reduce or delete the
dysfunction during that time. This
will not work for Fluoxetine (Prozac)
because of its longer half-life, but
does work for Paroxetine (Paxil).

. Change to a different medication

with fewer sexual side effects. For
example, the antidepressants with
the fewest effects on sexual function
are Bupropion (Wellbutrin),
Nefazadone (Serzone), Venlafaxine
(Effexor), and Mirtazapine
(Remeron). Be cautious in switching
from Paroxetine or Fluoxetine to
Nefazadone due to a significant drug
interaction.

. Use a secondary agent to decrease

sexual dysfunction. Adding an
adjunctive agent may be possible in
many cases, but concern should be
given to the possibility of additional
side effects or interaction possibili-
ties. The following are possible
adjunctive agents:

*a low dose of Bupropion
(Wellbutrin) 75-mg q.d. or b.i.d.

¢ Yohimbine 5.4-10.8 mg p.r.n.
before intercourse or t.i.d (increases
NE activity)

* Viagra (50-75% response rates) -
Be cautious here as it is contraindi-
cated in patients with
cardiovascular disease or those tak-
ing nitrates.

¢ Cyproheptadine (Periactin) 4-
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12mg 1-2 hrs prior to intercourse
(serotonin antagonist)

Dopamine  agonists and
Psychostimulants: Amantadine
(Symmetrel) 100-200 mg q.d.,
Lisuride, Bromocriptine (Parlodel),
Dextroamphetamine (Dexedrine),
and Methylphenidate (Ritalin) have
all been used with varying success.
a low dose of Bupropion Ginkgo
Biloba - 60-180mg b.i.d. may be
effective in vasoconstrictive sexual
dysfunction. Side effects include
gastrointestinal disturbances,
headache, and general central ner-
vous system activation (Cohen,

1997).

Conclusion

A clinician’s treatment plan can only be
effective if the patient follows instructions.
When a patient has been prescribed med-
ication(s) that impairs sexual function, the
likelihood of non-compliance with that
aspect of treatment increases dramatically.
Therapists working with these individuals
have a valuable opportunity to offer hope to
their patients as they recognize this action,
and collaborate with the patient and their
prescriber to discover alternative approaches
to the problem. This may involve mini-
mizing medication and maximizing other
resources by improving diet and fitness,
promoting exercise, reducing or eliminat-
ing caffeine, alcohol, and nicotine, and
practicing stress reduction behaviors. It can
also involve a medication adjustment, sub-
stitution, or augmentation. Reinforce
patient hope and treatment compliance by
asserting that, sometimes, a small change
can reap big rewards in improved sexual
functioning,

An understanding of what is happen-
ing to the patient physically and
pharmacologically will allow the therapist
to better address the psychological, spiri-
tual, emotional, and relational concerns
presented in treatment. Successful resolu-
tion of the psychotherapeutic issues may

well involve a more complete awareness of
their medical condition. This type of inte-
grative approach becomes increasingly
important as research findings and high-
level practice further blur the distinction
between medical and psychological condi-

tions.

James K. Childerston, Ph.D., FICPP,
MP is a licensed psychologist in private practice,
and is Board Certified in Psychopharmacology
and in Medical Psychology. He teaches with The
Psychopharmacological Institute and with the
Institute for Sexual Wholeness. He can be reac/am’
by e-mail at: jkc@nfis.com.
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