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Recreational and Street Drugs in Patients with HIV Infection:
What You Need to Know
Talia Puzantian, PharmD, BCPP

Recreational and street drug use and HIV infection are intimately 
related issues for many reasons. Substance use can have effects on im-

mune function and effects on high-risk behaviors; it can impact medication
adherence and can interact with antiretroviral medications. Unfortunately,
very little clinical data exist to help identify these risks.  Consequently, this
area remains a black hole of scientific knowledge. A survey of 295 gay and
bisexual men in the San Francisco area who had attended a circuit party in
the previous year was conducted and published in 2001.  All respondents
reported use of club drugs. 80% reported using MDMA (ecstasy), 66%
ketamine, 43% crystal meth, 29% GHB, 14% Viagra, and 12% poppers.
53% used 4 or more drugs.  Of interest, 21% of HIV+ and 9% of HIV- in-
dividuals had unprotected anal sex with partners of unknown or opposite
HIV serostatus.  This survey suggested the use of club drugs is rampant and
is strongly associated with high-risk sexual behavior.  

Not only do substances which decrease social inhibitions promote high-risk sexual behaviors, but they may also have negative immunologic
effects in HIV-infected individuals.  Drug use has been shown to be an obstacle to antiretroviral medication adherence.  Studies have also shown
transient immune suppression in the context of drug use.  One study showed CD4+/CD8+ cell ratio was decreased in healthy volunteers after
MDMA (ecstasy) was administered.  Reduced functional responsiveness of lymphocytes and increase in natural killer cell activity were observed.
There were even greater reductions in CD4+ cells in those subjects ingesting alcohol in combination with ecstasy.

Perhaps the most challenging aspect of drug use in patients with HIV infection is the management of potential drug interactions with an-
tiretroviral therapy.  The following is a summary of such potential interactions.

ALCOHOL
Alcohol use is common in HIV-infected individuals (40-80%); rates of alcoholism are also increased in this population.  Alcohol use is asso-

ciated with disinhibition and increase in high-risk sexual behavior.  Alcohol consumption is a risk factor for poor medication adherence.  Heavy
alcohol users are 4 times less likely to achieve positive virologic response; this is equal to the non-adherence risk of active heroin users.
Consumption of greater than 50 g/d (4-5 drinks) is a risk factor for liver disease progression in patients with HIV-Hepatitis C co-infection.
Potential drug interactions include:

■ Additive/synergisitc effects with other CNS depressants (benzodiazepines, opiates, etc.)
■ Abacavir (levels increased 60% in the presence of 0.1% ethanol)
■ Alcohol acts as P450 inducer with chronic use
■ May decrease some drug levels (e.g., protease inhibitors [PIs], non-nucleoside reverse transcriptase inhibitors [NNRTIs])
■ Potentiates cocaine hepatotoxicity
■ Increased risk of pancreatitis (didanosine, stavudine, Vinca alkaloids, paclitaxel and zalcitabine)
■ Kaletra & Antabuse: Kaletra oral solution is 42% alcohol

MARIJUANA
Marijuana is metabolized primarily via hepatic metabolism (CYP3A4, 3A3, 2C9, 2C6, 1A2).  Most metabolites are active (possibly more so

than parent compounds).  Co-administration of P450 3A4 Inhibitors (PIs, delavirdine, azole antifungals) results in little to no increased phar-
macologic activity of marijuana.  However, P450 3A4 Inducers (nevirapine, efavirenz, rifampin, rifabutin, anticonvulsants) may cause increased
pharmacological activity of marijuana secondary to increased formation of active metabolites.  In addition, one study showed smoked marijuana

resulted in a 34% decrease in indinavir levels.

ECSTASY (MDMA)
Ecstasy was initially developed in 1914 as an appetite suppressant.  It was used in the 1970s to im-

prove communication during psychotherapy and started becoming popular in the club scene in
continued page 2

In patients with moderate renal impairment (creatinine clearance of 30-50
ml/min), begin with one 333mg tablet three times daily.  Acamprosate is con-
traindicated in patients with severe renal impairment.

Acamprosate has minimal drug interactions involving cytochrome P450
enzymes. However, co-administration of acamprosate with naltrexone produces
a 33% increase in acamprosate Cmax and 25% increase in AUC of acamprosate.
No dosage adjustment is recommended.   

Naltrexone is dosed 50mg once a day, after patient is opioid-free for 7 to 10 days.
Disulfiram is dosed between 125mg to 500mg daily after a minimum of 12 hours
of alcohol abstinence.  Both Naltrexone and Disulfiram have been associated with
hepatocellular injury, and should be used with caution in liver disease.

COST COMPARISON

Drug Dosage Monthly Cost*
Acamprosate 666mg TID $130.50
Disulfiram, generic 250mg QD $ 40.41
Naltrexone, generic 50mg QD $ 95.70

*Average Wholesale Price or Maximum Allowable Cost

References available upon request

continued from page 5
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the 1980s.  It became a Schedule I controlled substance in 1985.
Increased levels of ecstasy have led to hypertensive crises, convul-
sions, hyperthermia, cardiovascular collapse and death; therefore
the potential for drug interactions must be seriously considered.
The metabolism of ecstasy is similar to amphetamines (P450
2D6).  The most significant drug interaction risk with antiretro-
virals and ecstasy is with ritonavir.  Ritonavir is expected to in-
crease ecstasy levels from 2- to 3-fold for most patients and up to
10-fold in some patients.  A published case reported of a 32 yo
male patient who was HIV+ for 5 years, had an AIDS diagnosis
for 1 year with heavy alcohol use, abnormal liver function, and
fatty liver.  His treatment for AIDS was altered to add ritonavir
600mg bid to his regular medication regimen of zidovudine
200mg tid and lamivudine 150mg bid.  The patient went to a
club, took his “usual” amount of ecstasy and within a few hours
became hypertonic, diaphoretic, tachypneic (45 breaths/min),
tachycardic (>140bpm) and cyanosed; he went into cardiorespi-
ratory arrest and attempts at resuscitation were unsuccessful.

AMPHETAMINES AND METHAMPHETAMINE
Increased levels of amphetamine have also led to hyperthermia,

seizures, hypertensive crises, cardiac arrhythmias, strokes, and
death.  Like ecstasy, amphetamines are metabolized by P450 2D6.
Ritonavir, a potent P450 2D6 inhibitor, would be expected to in-
crease amphetamine levels similar to the ecstasy example above.
This combination should be avoided.  In vivo data have suggested
increased viral replication due to amphetamines.  Most impor-
tantly, in many cases, amphetamine use interacts with ALL an-
tiretroviral therapy through disruption of medication adherence.

COCAINE
Cocaine, another stimulant which can be dangerous at in-

creased levels (hyperthermia, psychosis, cardiac arrest, seizures,
respiratory arrest), is metabolized by hydrolysis with a very small
amount via 3A4.  Therefore, the risk of a pharmacokinetic inter-
action with antiretroviral therapy is minimal.  However, like am-
phetamines, increased rates of HIV replication in vitro have been
shown with cocaine.  High-risk sexual practices (e.g., exchange of
drugs for sex) is another important consideration.

KETAMINE
Ketamine is a derivative of PCP introduced in the 1960s as a

dissociative anesthetic.  It is still used in veterinary medicine and
has limited human clinical use.  At lower doses, ketamine exerts
analgesic effects; at higher doses, amnestic effects, loss of motor
skills, euphoria, altered perceptions, dissociative effects (“trips to
K-land” or “k-holes”) and increased blood pressure occur.  In over-
dose, respiratory depression may occur; however, ketamine has a
large therapeutic window and death is rare.  Metabolism of ke-
tamine occurs via P450 3A4 (major), 2B6 (minor) and 2C9 (mi-
nor).  3A4 Inhibitors (PIs) may prolong the effects of ketamine
though are unlikely to reach overdose levels secondary to wide
therapeutic window.

ERECTILE DYSFUNCTION AGENTS
Sildenafil (Viagra), tadalafil (Cialis), and vardenafil (Levitra) are

used recreationally to overcome drug-induced impotence or to ex-
ert synergistic pro-sexual effects at Raves or Circuit parties.  In
overdose, severe hypotension may occur.  Metabolism occurs via
P450 3A4; 3A4 inhibitors (PIs, delavirdine, azole antifungals) are
likely to cause a prolonged half-life of sildenafil, tadalafil, and var-
denafil and increased effects (49-fold increase bioavailability of
vardenafil in presence of ritonavir).  CYP3A4 inducers (nevirap-

ine, efavirenz, rifampin, rifabutin, anticonvulsants) are likely to decrease
sildenafil, tadalafil, and vardenafil induced effects.  Nitrates (“Poppers”:
Amyl or butyl nitrate)  should never be used with these erectile dys-
function agents due to possibility of cardiac arrest, syncope and strokes.

GHB (GAMMA-HYDROXYBUTYRATE)
GHB is a naturally occurring derivative of GABA which was origi-

nally used as anesthetic agent, then as a dietary supplement by body
builders, and most recently, oxybate sodium, a GHB analogue, was ap-
proved by the FDA for narcolepsy-associated cataplexy.  Over-the-
counter sales of GHB was banned in 1990, and it is now a schedule I
controlled substance.  GHB is often taken to counteract stimulant ef-
fects of other club drugs or is used as a “date rape” drug.    At increased
levels, coma, seizures, anxiety, confusion, agitation, loss of conscious-
ness, bradycardia, hypothermia, respiratory arrest, or death may occur.
The metabolism of GHB is not well defined.  The primary route of
metabolism is the lungs with P450 2D6 involvement likely.  A near-fa-
tal reaction in a patient on ritonavir and saquinavir was reported.  One
must also consider the risk for synergistic CNS depression with alcohol
(deaths have been reported with combination), benzodiazepines, opiates
and other CNS depressants.

METHADONE
Although methadone is generally not considered a street drug or recre-

ational drug, many patients on antiretroviral therapy are treated for opi-
ate dependence with methadone maintenance.   Significant drug
interactions may occur when methadone is co-administered with cer-
tain antiretrovirals, therefore it is included in this review.  Methadone is
primarly metabolized by P450 3A4, also 2B6, 2C9/19, and 2D6.  3A4
inducers (efavirenz, nevirapine, phenytoin, carbamazepine, phenobar-
bital, rifampin) are likely to induce opiate withdrawal in patients taking
methadone.  Patients on 3A4 inducers often require 33-100% higher
than initial methadone dose.  Surprisingly, ritonavir also decreases
methadone levels.  Amprenavir and fosamprenavir should be avoided
with methadone due to decreases in amprenavir levels.

UP-TO-DATE RESOURCES FOR DRUG INTERACTION
INFORMATION

■ http://hivinsite.ucsf.edu

■ http://www.hiv-druginteractions.org

■ http://hiv.medscape.com

■ http://www.hivpharmacology.com

Acamprosate—How Does it Compare?
Barbara Liang-Krukar, PharmD and Celia Moreno, MD

Acamprosate‚ (Campral) became available on pharmacy shelves in January, 2005.  It is indicated for the maintenance of abstinence from
alcohol in patients who have achieved abstinence.  Treatment with acamprosate should be part of a comprehensive program that includes

psychosocial support.  Its efficacy has not been established in promoting abstinence in patients who are still abusing alcohol or other substances.
Other FDA-approved medications for alcohol dependence include disulfiram and naltrexone.  Disulfiram is used for the prevention of ethanol

consumption in chronic alcoholics.  Naltrexone is used as an adjunct to psychosocial rehabilitation therapy in the treatment of alcohol and nar-
cotic dependence.

MECHANISM OF ACTION
Acamprosate has a structural resemblance to gamma-amino-bytric acid (GABA), and its effects on drinking behavior are related to modula-

tion of glutamatergic transmission.  In particular, the drug depresses the elevated glutamatergic transmission and NMDA receptor activation
that occur in alcohol dependence and withdrawal.  In contrast, Naltrexone works by opioid receptor antagonism, blocking the endogenous opi-
oid reward system, and reducing alcohol craving and consumption.  Disulfiram prevents the metabolism of alcohol, and causes an elevation in
serum acetaldehyde levels.  This results in severe adverse effects such as flushing, nausea, thirst, palpitations, chest pain, vertigo, and hypoten-
sion.

ACAMPROSATE CLINICAL STUDIES:
Acamprosate has been evaluated in over 4,500 patients in various placebo-controlled clinical trials, mostly in Europe.1 All patients had

achieved abstinence before beginning acamprosate and patients received psychosocial support during drug therapy.  Eleven of 16 studies showed
acamprosate to be superior to placebo in maintaining abstinence.  Two negative studies conducted in alcoholics who had little social support
found no statistically significant difference between acamprosate and placebo.   

One placebo-controlled trial was performed in US.2 A total of 601 subjects were randomized to receive acamprosate 1000mg bid, acam-
prosate 1500mg bid or placebo.  After a 6-month treatment period with a 2-month follow-up, no difference was observed between acamprosate
and placebo in all outcome measures.  The negative finding could have been attributed to the inclusion of polysubstance abusers, and the lack
of detoxification prior to randomization in the US study, two common real-world occurrences in this population.

COMPARISON WITH NALTREXONE:
Kranzler and Van Kirk compared the effect size of acamprosate vs naltrexone, and found that both acamprosate and naltrexone exerted mod-

est effects on treatment retention and/or drinking outcomes, but no statistical difference between the two agents.3 Bouza conducted a meta-
analysis of 33 trials with acamprosate or naltrexone, and found acamprosate to be associated with significant improvement in abstinence rate
and days of cumulative abstinence.4 Naltrexone significantly reduced the relapse rate, but was not associated with significant change in the ab-
stinence rate.  Overall compliance was relatively low with both medications.

A recent head-to-head study, performed in Spain, suggested that naltrexone was more efficacious in preventing relapse to heavy drinker.5 At
the end of 1 year, 41% of the naltrexone group and 17% of those receiving acamprosate had not relapsed  (p=0.0009).  In the naltrexone study
arm, the cumulative number of days of abstinence was significantly greater, while severity of craving was significantly less.  However, there were
limitations to the study, such as the open design, the inclusion of only moderate disease severity, and the higher drop-out rate with acamprosate. 

In a German study, a combination of naltrexone and acamprosate was compared to each drug alone, and also to placebo, in a double-blind
fashion.6 Both naltrexone alone and acamprosate alone increased the time to first drink and the time to first relapse into heavy drinking com-
pared with placebo.  There was no significant difference observed between the two drugs.  The combined treatment was more effective than
acamprosate alone, but not more effective than naltrexone alone.  

A large study is ongoing at National Institute of Alcohol Abuse and Alcoholism comparing naltrexone, acamprosate, and the combination of
these agents, with different degrees of behavioral therapy.  The investigators plan to enroll approximately 1300-1400 patients.  (COMBINE
[Combining Medications and Behavioral Interventions] study).

ADVERSE EFFECTS:
The most frequent side effect with acamprosate is diarrhea (10-17%); it appears to be dose-related and transient. Other infrequent adverse

effects include abdominal pain, nausea, vomiting, headache, drowsiness, rash, pruritus, flatulence and dizziness.  Acute renal failure has been
reported to be temporally associated with acamprosate in at least 3 patients.  Incidents of suicidal ideation, suicide attempts and completed sui-
cides were infrequent, but were more common with the drug than with placebo (2.4% vs 0.8% in year-long studies).

The most frequently reported adverse effects with naltrexone include abdominal pain, constipation, nausea and vomiting. Anxiety, nervous-
ness, difficulty in sleeping, fatigue, confusion, and irritability have also been reported.

Adverse effects with disulfiram include thrombocytopenia, psychotic reactions, disorientation, agitation, seizures, neuropathy, catatonia, hy-
percholesterolemia, hepatitis, optic neuritis, carpal tunnel syndrome, contact dermatitis, and arthritic symptoms. Drug interactions can be sig-
nificant. Hepatic toxicity including hepatic failure has been reported.

DOSAGE AND ADMINISTRATION
The recommended dosage of acamprosate is 666 mg (two 333-mg tablets) taken three times daily, beginning as soon as possible after the pa-

tient has achieved abstinence.  It should be maintained in the event of a relapse.  The drug should be used as part of a comprehensive psy-
chosocial treatment program.  Lower doses may be effective in some patients.
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ANTIPSYCHOTICS

In 2004, 83% of the antipsychotic prescriptions written were for atypical antipsychotics. Nearly 60% of our total medica-
tion costs were spent on these newer antipsychotics: 

Alameda Co. Behavorial Health Care Services 2004: 
Total Atypical Antipsychotic Costs $754,332

n=3,850 

OlanzapineRisperidone

Quetiapine

Ziprasidone
Clozapine Aripiprazole

55%18%

15%

7%
1% 4%

The average antipsychotic doses
for 2004 were as follows:

■ Aripiprazole 12 mg
■ Clozapine 310 mg
■ Olanzapine 14.3 mg
■ Quetiapine 420 mg
■ Risperidone 2.9 mg
■ Ziprasidone 120 mg

As in previous years, the drug com-
panies medication patient assistance
programs (PAPs) have been an effective
way to reduce costs for our indigent
clients prior to MediCal eligibility. In
2004, we saved approximately
$400,000 through these programs.
Although fewer patients were enrolled
and approved for these programs, we
were still able to keep our prescriptions
costs lower using these PAPs. 

The IVAX clozapine program was
both the easiest (no recertification of
indigent status) and most efficient (on-
line enrollment) program. Due to
these factors, the average prescription
saving was ~ $280 per clozapine pre-
scription, resulting in an average cost
of $67 per prescription.

Alameda County Behavioral Health Care Services 2004: 
Ave Atypical Antipsychotic Rx Cost & MIA Savings

n=3,850
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Antidepressant Average 
Dose % Rxs Avg

$/Rx

12.8% $118

Fluvoxamine            121 mg 0.5% $108

Buproprian       240 mg 18.6% $90

Sertraline 93 mg 16.0% $89

Paroxetine                29 mg 16.3% $80

Escitalopram             17 mg 4.1% $75

Mirtazapine              30 mg 7.2% $74

Citalopram 31 mg 2.8% $66

Fluoxetine 25 mg 21.5% $27

ANTIDEPRESSANTS

Non-TCA antidepressants represented 95% of all antidepressant prescrip-
tions written in 2004.  This includes 57.5% for SSRIs and 36.6% for other
antidepressants, including bupropion, venlafaxine, and mirtazapine.
■ The most commonly prescribed antidepressant was fluoxetine (21.5%),

followed by Wellbutrin/bupropion (18.6%) and paroxetine (16.3%).
■ The most costly antidepressant on our formulary that was prescribed was

venlafaxine.  The average cost/Rx for a 1-month supply was $118.  
■ Sertraline represented the highest cost savings within the MIA program

($13/Rx).   Escitalopram had $5 in average PAP savings.  The other an-
tidepressants were associated with either MIA savings within the range of
$5-$13, or generic status.

MOOD STABILIZERS

Depakote was the most prescribed mood stabilizer in 2004 (57.8%), fol-
lowed by lithium (21.9%).  Agents which were being prescribed for mood
stabilization, but which have neither the FDA approval for Bipolar Disorder
nor any strong backing in the literature, include Trileptal and Topamax.
These made up 12.6% of the market share of mood stabilizing agents.

■ The most costly mood stabilizing agent was Lamictal ($186/Rx).
Trileptal and Topamax are the second and third most costly agents being
prescribed in this manner, at $183 and $179 per 1-month supply, re-
spectively.  These figures represent substantial cost increases compared to
2003, and are indicative of a notable drop in participation in the MIA
programs for these two medications.

■ Topamax currently receives the highest MIA savings ($40/Rx), while
lithium and carbamazepine currently have $0/Rx in MIA savings, due
to their generic status.  Lamictal also currently has $0/Rx in MIA sav-
ings, but due to their unworkable PAP requirements.

Alameda Co. Behavioral Health Care Services: 
Atypical Antipsychotic Prescriptions 2000-2004
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Over the past 5 years, with the introduction of both ziprasidone and aripiprazole, there have been changes in the pre-
scribing of these agents at our programs providing services to indigent clients: 

Mood Stabilizer Average
Dose % Rxs Avg

$/Rx

Lamotrigine         129mg 3.8% $186

Oxcarbazepine       1027mg 6.9% $183

Topiramate       225mg 5.7% $179

Divalproex Na        1052mg 57.8% $103

Lithium                    999mg 21.9% $24

Carbamazepine        616mg 4.0% $16

Venlafaxine 130 mg
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the 1980s.  It became a Schedule I controlled substance in 1985.
Increased levels of ecstasy have led to hypertensive crises, convul-
sions, hyperthermia, cardiovascular collapse and death; therefore
the potential for drug interactions must be seriously considered.
The metabolism of ecstasy is similar to amphetamines (P450
2D6).  The most significant drug interaction risk with antiretro-
virals and ecstasy is with ritonavir.  Ritonavir is expected to in-
crease ecstasy levels from 2- to 3-fold for most patients and up to
10-fold in some patients.  A published case reported of a 32 yo
male patient who was HIV+ for 5 years, had an AIDS diagnosis
for 1 year with heavy alcohol use, abnormal liver function, and
fatty liver.  His treatment for AIDS was altered to add ritonavir
600mg bid to his regular medication regimen of zidovudine
200mg tid and lamivudine 150mg bid.  The patient went to a
club, took his “usual” amount of ecstasy and within a few hours
became hypertonic, diaphoretic, tachypneic (45 breaths/min),
tachycardic (>140bpm) and cyanosed; he went into cardiorespi-
ratory arrest and attempts at resuscitation were unsuccessful.

AMPHETAMINES AND METHAMPHETAMINE
Increased levels of amphetamine have also led to hyperthermia,

seizures, hypertensive crises, cardiac arrhythmias, strokes, and
death.  Like ecstasy, amphetamines are metabolized by P450 2D6.
Ritonavir, a potent P450 2D6 inhibitor, would be expected to in-
crease amphetamine levels similar to the ecstasy example above.
This combination should be avoided.  In vivo data have suggested
increased viral replication due to amphetamines.  Most impor-
tantly, in many cases, amphetamine use interacts with ALL an-
tiretroviral therapy through disruption of medication adherence.

COCAINE
Cocaine, another stimulant which can be dangerous at in-

creased levels (hyperthermia, psychosis, cardiac arrest, seizures,
respiratory arrest), is metabolized by hydrolysis with a very small
amount via 3A4.  Therefore, the risk of a pharmacokinetic inter-
action with antiretroviral therapy is minimal.  However, like am-
phetamines, increased rates of HIV replication in vitro have been
shown with cocaine.  High-risk sexual practices (e.g., exchange of
drugs for sex) is another important consideration.

KETAMINE
Ketamine is a derivative of PCP introduced in the 1960s as a

dissociative anesthetic.  It is still used in veterinary medicine and
has limited human clinical use.  At lower doses, ketamine exerts
analgesic effects; at higher doses, amnestic effects, loss of motor
skills, euphoria, altered perceptions, dissociative effects (“trips to
K-land” or “k-holes”) and increased blood pressure occur.  In over-
dose, respiratory depression may occur; however, ketamine has a
large therapeutic window and death is rare.  Metabolism of ke-
tamine occurs via P450 3A4 (major), 2B6 (minor) and 2C9 (mi-
nor).  3A4 Inhibitors (PIs) may prolong the effects of ketamine
though are unlikely to reach overdose levels secondary to wide
therapeutic window.

ERECTILE DYSFUNCTION AGENTS
Sildenafil (Viagra), tadalafil (Cialis), and vardenafil (Levitra) are

used recreationally to overcome drug-induced impotence or to ex-
ert synergistic pro-sexual effects at Raves or Circuit parties.  In
overdose, severe hypotension may occur.  Metabolism occurs via
P450 3A4; 3A4 inhibitors (PIs, delavirdine, azole antifungals) are
likely to cause a prolonged half-life of sildenafil, tadalafil, and var-
denafil and increased effects (49-fold increase bioavailability of
vardenafil in presence of ritonavir).  CYP3A4 inducers (nevirap-

ine, efavirenz, rifampin, rifabutin, anticonvulsants) are likely to decrease
sildenafil, tadalafil, and vardenafil induced effects.  Nitrates (“Poppers”:
Amyl or butyl nitrate)  should never be used with these erectile dys-
function agents due to possibility of cardiac arrest, syncope and strokes.

GHB (GAMMA-HYDROXYBUTYRATE)
GHB is a naturally occurring derivative of GABA which was origi-

nally used as anesthetic agent, then as a dietary supplement by body
builders, and most recently, oxybate sodium, a GHB analogue, was ap-
proved by the FDA for narcolepsy-associated cataplexy.  Over-the-
counter sales of GHB was banned in 1990, and it is now a schedule I
controlled substance.  GHB is often taken to counteract stimulant ef-
fects of other club drugs or is used as a “date rape” drug.    At increased
levels, coma, seizures, anxiety, confusion, agitation, loss of conscious-
ness, bradycardia, hypothermia, respiratory arrest, or death may occur.
The metabolism of GHB is not well defined.  The primary route of
metabolism is the lungs with P450 2D6 involvement likely.  A near-fa-
tal reaction in a patient on ritonavir and saquinavir was reported.  One
must also consider the risk for synergistic CNS depression with alcohol
(deaths have been reported with combination), benzodiazepines, opiates
and other CNS depressants.

METHADONE
Although methadone is generally not considered a street drug or recre-

ational drug, many patients on antiretroviral therapy are treated for opi-
ate dependence with methadone maintenance.   Significant drug
interactions may occur when methadone is co-administered with cer-
tain antiretrovirals, therefore it is included in this review.  Methadone is
primarly metabolized by P450 3A4, also 2B6, 2C9/19, and 2D6.  3A4
inducers (efavirenz, nevirapine, phenytoin, carbamazepine, phenobar-
bital, rifampin) are likely to induce opiate withdrawal in patients taking
methadone.  Patients on 3A4 inducers often require 33-100% higher
than initial methadone dose.  Surprisingly, ritonavir also decreases
methadone levels.  Amprenavir and fosamprenavir should be avoided
with methadone due to decreases in amprenavir levels.

UP-TO-DATE RESOURCES FOR DRUG INTERACTION
INFORMATION

■ http://hivinsite.ucsf.edu

■ http://www.hiv-druginteractions.org

■ http://hiv.medscape.com

■ http://www.hivpharmacology.com

Acamprosate—How Does it Compare?
Barbara Liang-Krukar, PharmD and Celia Moreno, MD

Acamprosate‚ (Campral) became available on pharmacy shelves in January, 2005.  It is indicated for the maintenance of abstinence from
alcohol in patients who have achieved abstinence.  Treatment with acamprosate should be part of a comprehensive program that includes

psychosocial support.  Its efficacy has not been established in promoting abstinence in patients who are still abusing alcohol or other substances.
Other FDA-approved medications for alcohol dependence include disulfiram and naltrexone.  Disulfiram is used for the prevention of ethanol

consumption in chronic alcoholics.  Naltrexone is used as an adjunct to psychosocial rehabilitation therapy in the treatment of alcohol and nar-
cotic dependence.

MECHANISM OF ACTION
Acamprosate has a structural resemblance to gamma-amino-bytric acid (GABA), and its effects on drinking behavior are related to modula-

tion of glutamatergic transmission.  In particular, the drug depresses the elevated glutamatergic transmission and NMDA receptor activation
that occur in alcohol dependence and withdrawal.  In contrast, Naltrexone works by opioid receptor antagonism, blocking the endogenous opi-
oid reward system, and reducing alcohol craving and consumption.  Disulfiram prevents the metabolism of alcohol, and causes an elevation in
serum acetaldehyde levels.  This results in severe adverse effects such as flushing, nausea, thirst, palpitations, chest pain, vertigo, and hypoten-
sion.

ACAMPROSATE CLINICAL STUDIES:
Acamprosate has been evaluated in over 4,500 patients in various placebo-controlled clinical trials, mostly in Europe.1 All patients had

achieved abstinence before beginning acamprosate and patients received psychosocial support during drug therapy.  Eleven of 16 studies showed
acamprosate to be superior to placebo in maintaining abstinence.  Two negative studies conducted in alcoholics who had little social support
found no statistically significant difference between acamprosate and placebo.   

One placebo-controlled trial was performed in US.2 A total of 601 subjects were randomized to receive acamprosate 1000mg bid, acam-
prosate 1500mg bid or placebo.  After a 6-month treatment period with a 2-month follow-up, no difference was observed between acamprosate
and placebo in all outcome measures.  The negative finding could have been attributed to the inclusion of polysubstance abusers, and the lack
of detoxification prior to randomization in the US study, two common real-world occurrences in this population.

COMPARISON WITH NALTREXONE:
Kranzler and Van Kirk compared the effect size of acamprosate vs naltrexone, and found that both acamprosate and naltrexone exerted mod-

est effects on treatment retention and/or drinking outcomes, but no statistical difference between the two agents.3 Bouza conducted a meta-
analysis of 33 trials with acamprosate or naltrexone, and found acamprosate to be associated with significant improvement in abstinence rate
and days of cumulative abstinence.4 Naltrexone significantly reduced the relapse rate, but was not associated with significant change in the ab-
stinence rate.  Overall compliance was relatively low with both medications.

A recent head-to-head study, performed in Spain, suggested that naltrexone was more efficacious in preventing relapse to heavy drinker.5 At
the end of 1 year, 41% of the naltrexone group and 17% of those receiving acamprosate had not relapsed  (p=0.0009).  In the naltrexone study
arm, the cumulative number of days of abstinence was significantly greater, while severity of craving was significantly less.  However, there were
limitations to the study, such as the open design, the inclusion of only moderate disease severity, and the higher drop-out rate with acamprosate. 

In a German study, a combination of naltrexone and acamprosate was compared to each drug alone, and also to placebo, in a double-blind
fashion.6 Both naltrexone alone and acamprosate alone increased the time to first drink and the time to first relapse into heavy drinking com-
pared with placebo.  There was no significant difference observed between the two drugs.  The combined treatment was more effective than
acamprosate alone, but not more effective than naltrexone alone.  

A large study is ongoing at National Institute of Alcohol Abuse and Alcoholism comparing naltrexone, acamprosate, and the combination of
these agents, with different degrees of behavioral therapy.  The investigators plan to enroll approximately 1300-1400 patients.  (COMBINE
[Combining Medications and Behavioral Interventions] study).

ADVERSE EFFECTS:
The most frequent side effect with acamprosate is diarrhea (10-17%); it appears to be dose-related and transient. Other infrequent adverse

effects include abdominal pain, nausea, vomiting, headache, drowsiness, rash, pruritus, flatulence and dizziness.  Acute renal failure has been
reported to be temporally associated with acamprosate in at least 3 patients.  Incidents of suicidal ideation, suicide attempts and completed sui-
cides were infrequent, but were more common with the drug than with placebo (2.4% vs 0.8% in year-long studies).

The most frequently reported adverse effects with naltrexone include abdominal pain, constipation, nausea and vomiting. Anxiety, nervous-
ness, difficulty in sleeping, fatigue, confusion, and irritability have also been reported.

Adverse effects with disulfiram include thrombocytopenia, psychotic reactions, disorientation, agitation, seizures, neuropathy, catatonia, hy-
percholesterolemia, hepatitis, optic neuritis, carpal tunnel syndrome, contact dermatitis, and arthritic symptoms. Drug interactions can be sig-
nificant. Hepatic toxicity including hepatic failure has been reported.

DOSAGE AND ADMINISTRATION
The recommended dosage of acamprosate is 666 mg (two 333-mg tablets) taken three times daily, beginning as soon as possible after the pa-

tient has achieved abstinence.  It should be maintained in the event of a relapse.  The drug should be used as part of a comprehensive psy-
chosocial treatment program.  Lower doses may be effective in some patients.




