
Opioid Relapse & HIV Risk: 48 vs. 24 Weeks of ER Injectable Naltrexone

1. NA (this is a new grant)

2. Specific Aims

2.1 Overview: This collaboration between the University of Pennsylvania and the National Research Center on Addiction (NRCA) in Moscow, a PEPFAR site in the Russian Ministry of Health, will study the impact of a 24 vs. 48-week course of extended release injectable naltrexone (ERNx; Vivitrol ®) on relapse to opioid (heroin) addiction and HIV risk behavior.  IDU, particularly heroin, is the primary driver of the HIV epidemic in Russia.  Russian law prohibits using agonists for detoxification of maintenance and no change in this policy anticipated.  The only medication approved for opioid addiction treatment in Russia is naltrexone, and ER formulations have dramatically reduced heroin IDU and HIV risk in 3 and 6-month trials in the U.S. and Russia.  Our recent 24-week trial showed that a naltrexone implant that blocks opioids for 2-3 months was superior to placebo and oral naltrexone in preventing relapse, but that approximately half of the patients who remained in treatment and did not relapse over 24-weeks, relapsed and increased HIV risk behavior after treatment ended.  There are no data on the extent to which extending the duration of ER naltrexone treatment reduces relapse and HIV risk in heroin IDUs, which is the focus of this study.  
The recent approval by the U.S. and Russia of Vivitrol for preventing relapse to opioid addiction presents an opportunity to study longer vs. shorter durations of ERNx. The injectable formulation is easier to administer than an implant, and may be more acceptable to patients because it does not require surgery.  Study patients will be 130 detoxified, HIV negative IDUs who reported sharing injection equipment during the past 6 months.  The NRCA is an ideal place for the study because it participated in the pivotal Vivitrol trial led by Krupitsky (2011a), treats approximately 700 heroin IDUs/year, has 225 inpatient beds and an outpatient program, and works closely with officials in the Ministry of Health that help set treatment policies throughout the country, and that could facilitate dissemination and adoption of ERNx.  

Results could be useful not only to Russia, but also to the U.S. and other countries since they will provide some of the first data on the impact of a longer vs. shorter course of ERNx and help address the interesting question of how long naltrexone treatment should continue - is it like methadone or buprenorphine where most patients need it indefinitely? 

2,2 Primary aims: Compare a 24 to a 48-week course of Vivitrol among opioid addicted patients over 72 weeks on: 1) Proportions relapsed, and 2) Reduction in HIV injecting risk.

2.3 Secondary aims: Compare these two treatment durations on: 1) Opioid positive urines; 2) HIV sex risk; 3) Time to relapse; 4) Proportion of appointments kept; 5) Psychiatric symptoms; 6) Opioid craving; 7) Opioid and other drug use; 8) Money spent for drugs; 9) Employment; 10) Arrests; 11) Overall adjustment. 

2.4 Hypotheses: Patients randomized to the 48-week treatment will have: 1) Less relapse; 2) Less HIV injecting risk behavior; and 5 or more secondary outcomes will favor the 48 week treatment but no secondary outcomes will favor the 24 week treatment. 

3. Background and Significance

3.1 Co-morbidity of HIV and opioid addiction: Intravenous opioid use and HIV infection are dual epidemics in Russia.  Each problem has spread rapidly since the breakup of the Soviet Union, especially in St. Petersburg where a marked increase in the number of persons with opioid addiction and HIV began around 1996 and HIV incidence continues to be high (Krupitsky et al, 2004b; 2006a; Shaboltas et al, 2006; 2011).  These dual epidemics emphasize the need to improve existing treatments for opioid addiction that can be applied in a wide range of settings. 

3.2 Early responses to the HIV epidemic in Russia: The first response was establishing AIDS Centers in regions (oblasts) and cities where patients were tested for HIV, counseled about high-risk behavior, and registered for treatment if ART became available.  HIV testing and risk reduction counseling focused on high-risk patients (IDUs, those with STDs) presenting for treatment at hospitals and clinics, and those in pharmaceutical company trials who had no history of addiction or were at low risk for relapse because they had been in full remission for several years.  

This situation changed in 2006 when the Russian Federation received support from the Global Fund to purchase ART medication with a mandate to increase the number of patients in treatment.  These funds were distributed to the AIDS Centers and selected hospitals, and they responded by relaxed the requirement for having no history of addiction or an extended period of remission to having been detoxified and currently free of physiologic dependence.  The result was that the number of patients on ART increased from a handful in 2005/06 to tens of thousands, and the availability of effective treatment became even more important.
3.3 Addiction treatment in Russia: Addiction treatment (“narcology”) in Russia is taught in medical schools throughout the country and leads to a career as a narcologist.  It was developed for alcohol dependence and relies on inpatient detoxification and rehabilitation in specialized narcology treatment programs with followup at local health centers.  Using this paradigm, persons with opioid addiction are detoxified on inpatient units using clonidine and other non-opioid medications, receive 2-6 weeks of inpatient rehabilitation involving relaxation and counseling, and are referred to their local health center for continuing care. 

The main principles of addiction treatment in Russia are voluntariness; multiple individualized approaches; achieving a drug-free state during treatment that leads to sustained remission; and total refusal to use narcotic medication throughout any stage of treatment.  Some patients keep appointments at their health centers but many do not and relapse rates are high.  The Ministry of Health has essentially refused to accept data from Western countries on the benefits of agonist maintenance and Russian law does not allow use of opioid agonists for detoxification or maintenance; methadone and buprenorphine are Schedule I drugs.  This reluctance to use opioid agonists is part of a larger pattern of very conservative opioid use.  The only approved medication for relapse prevention is naltrexone; a medication that binds tightly to mu opioid receptors and competitively blocks opioid agonist effects, has little risk of diversion, and can be used in a wide range of settings.  In this sense, it is a perfect medication since adherence is associated with cessation of opioid use (Kleber et al, 1977; Resnick et al, 1979; Rounsaville, 1995).

3.4 U.S. Experience with Naltrexone: In spite of its theoretical advantages, oral naltrexone’s impact has been limited due to low patient interest and high dropout (Meyer et al, 1979; Kleber & Kosten, 1984; O’Brien, 1984; Preston et al., 1999).  An exception has been highly selected patients (Ling & Wesson, 1984; O’Brien et al., 1986), or those on probation or parole (Cornish et al., 1997).  Voucher incentives (Preston et al., 1999) and behavioral family counseling (Fals-Stewart et al, 2003) have helped to some extent, but participation was not overwhelming even under those conditions.  Experience with naltrexone in Russian studies has been different however, as described below in more detail. 
3.5 Importance of Studying Varying Durations Extended Release Naltrexone Treatment: Agonist maintenance with methadone or buprenorphine has been the main way of treating opioid addiction in the US, Western Europe and Australia.  Each is most effective when given indefinitely or over long periods of time and neither are perfect as not all patients stop opioid and other drug use, and these treatments are not always available or readily accessible.  Medications that stop opioid use and can be administered in a wider range of settings without frequent clinic visits could be useful, particularly in Russia.  Extended release naltrexone has this potential, but there are no data on the impact of shorter vs. longer courses of treatment.  In Russia or other countries where large proportions of opioid addicted patients have HIV, naltrexone has the additional advantage of a low probability of interacting with antiretroviral medications.  Its effect on HIV replication is unknown, though one in vitro study showed that it blocked alcohol-mediated HIV replication (Xu Wang et al, 2006). Though it may effect HIV differently in heroin addicted individuals, it is reassuring that this study provided no evidence that it increased viral replication.

3.6 Extended Release Injectable Naltrexone (Vivitrol ®)

3.6.1 Overview: Vivitrol is a combination of naltrexone-containing microspheres that are suspended in a diluent and delivered by monthly injection into the muscles of the buttock.  The microspheres consist of a biodegradable sterile polylactide-co-glycolide (PLG), off-white to light-tan powder and come in a vial containing 380 mg naltrexone.  They are suspended by adding a clear, colorless diluent that comes with the product and shaking the mixture vigorously for about a minute shortly before it is injected.  Plasma concentrations of naltrexone and 6-beta naltrexol (its main metabolite) after a single injection are detectable for at least 30 days and must be re-administered to maintain its effect.  Naltrexone is not associated with tolerance or addiction, but it will precipitate withdrawal if given to a person who is physiologically dependent on opioids.
3.6.2 Pharmacokinetics and Pharmacodynamics: After intramuscular injection there is a transient peak of naltrexone in about two hours with a second peak 2-3 days later that reaches a level of around 25 ng/ml.  This second peak is followed by a decline to about 12 ng/ml to day 7, and then a more gradual reduction that reaches 1-2 ng/ml in 30 days.  The once/month injection reduces the first pass metabolism to 6-beta-naltrexol that occurs after the oral formulation, which allows for less total drug to be administered than the oral formulation, though total naltrexone exposure is 3-4 times higher over the 28 days following an injection than with a 28-day course of the 50 mg/day oral dose (PDR; pp 988-992, 2009).
3.6.3 Metabolism and Elimination: The liver metabolizes naltrexone to 6-beta-naltrexol.  The P450 system is not involved, thus reducing the chances for interactions with many other drugs including those used to treat hepatitis C and HIV.  Naltrexone and its metabolites form glucuronide conjugates and are excreted in the urine.  The elimination half-life of naltrexone and 6-beta-naltrexol is 5-10 days and dependent on the erosion of the PLG polymer.
3.6.4 Safety

3.6.4.1 Liver Toxicity: The most serious adverse effect of naltrexone is hepatocellular injury, which has almost always been associated with oral doses of 1400 to 2100 mg per week, doses that result in much greater exposure to naltrexone than the 380 mg monthly injection.  At oral doses below 600 mg/week, only relatively minor changes in liver tests have been reported and these have not been clearly attributed to naltrexone.  In addition, a study of actively drinking alcoholics who received a once-monthly Vivitrol injection found no evidence of liver toxicity.  This study enrolled 624 patients (68% male; median age 44), and randomly assigned them to Vivitrol 380 mg (n = 205), Vivitrol190 mg (n = 210) or placebo (n = 209).  There were no significant differences in ALT, AST, or bilirubin levels between study groups at any post-baseline assessment; GGT in the 380 mg group was lower compared to placebo at weeks 4, 8, 12, and 20.  High (> 3 times upper limit of normal) liver chemistry tests (LCTs) and hepatic-related adverse events were infrequent in all treatment groups. In a subset of patients who were drinking heavily throughout the study, or who were obese or taking NSAIDs, there was no increase in frequency of high LCTs or hepatic-related adverse events in those receiving either dose of Vivitrol (Lucey et al, 2008).  No liver toxicity attributable to naltrexone has been seen in any of the three studies completed by the Penn/Pavlov team (Krupitsky et al, 2004; 2006; 2011, under review).

3.6.4.2 Hepatic Impairment: Vivitrol pharmacokinetics are not altered in patients with mild to moderate hepatic impairment and dose adjustment is not required in these individuals. Vivitrol pharmacokinetics were not evaluated in subjects with severe hepatic impairment.
3.6.4.3 Renal Impairment: A pharmacokinetic analysis indicated that mild renal insufficiency (creatinine clearance of 50-80 mL/min) had little or no influence on Vivitrol pharmacokinetics and that no dosage adjustment is necessary. Vivitrol pharmacokinetics has not been evaluated in subjects with severe renal insufficiency.
3.6.4.4 Gender: In a study in healthy subjects (n=18 females and 18 males), gender did not influence the pharmacokinetics of Vivitrol.
3.6.4.5 Age and Race: Pharmacokinetics of Vivitrol  have not been evaluated in the geriatric population, nor has the effect of race on pharmacokinetics.
3.6.4.6 Drug-Drug Interactions: These have not been performed.
3.6.4.7 Injection Site Reactions: Vivitrol injections may be followed by pain, tenderness, induration, swelling, erythema, bruising, or pruritus; in some cases injection site reactions may be severe. In clinical trials one patient developed an area of induration that continued to enlarge after 4 weeks with subsequent development of necrotic tissue that required surgical excision.  In the post-marketing period, additional cases of injection site reaction including induration, cellulitis, hematoma, abscess, sterile abscess, and necrosis, have been reported.  Some cases required surgical intervention, including debridement of necrotic tissue, and some resulted in significant scarring. The reported cases occurred primarily in female patients.
Vivitrol is administered as a gluteal intramuscular injection; inadvertent subcutaneous injection may increase the likelihood of severe injection site reactions.  The needle provided in the carton is a customized for Vivitrol it must not be injected using any other needle.  The needle length may not be adequate in every patient because of body habitus, which should be assessed prior to each injection to assure that needle length is adequate for intramuscular administration. Health care providers should ensure that the injection is given correctly, and should consider alternate treatment for patients whose body habitus precludes a gluteal intramuscular injection with the provided needle.  Patients should be informed that any concern regarding injection site reactions should be brought to the attention of the health care provider.  For patients exhibiting signs of abscess, cellulitis, necrosis, or extensive swelling a physician should be consulted to determine if referral to a surgeon is warranted. Injection site reactions have been the most common AEs and were reported in 50% of the Vivitrol placebo group and 69% of the 380 mg Vivitrol group in alcohol dependence studies. In the recent study in Russia, half of the Vivitrol patients reported an AE as compared to a third of the placebo patients, however only 3 of 126 Vivitrol patients reported an SAE as compared to 4 of 124 in the placebo group, and only two patients in each group stopped treatment due to adverse events (Krupitsky et al, 2011).

3.6.4.8 Gastrointestinal Effects: The most common are nausea (11% placebo group; 33% Vivitrol 380 mg group) and vomiting (6% placebo group; 14% Vivitrol 380 mg).
3.6.4. 9 Unintended Precipitation of Opioid Withdrawal: Vivitrol will precipitate or exacerbate opioid withdrawal in patients dependent on opioids unless they have been opioid-free for 7-10 days and the absence of opioid dependence is shown by a negative naloxone challenge.
3.6.4.10 Opioid Overdose Following Attempt to Overcome Blockade:  Any attempt to overcome the blockade produced by administering large amounts of opioids is dangerous and may result in fatal overdose.
3.6.4.11: Increased Risk of Opioid Overdose death: An editorial accompanying the Krupitsky et al 2011 paper in Lancet suggested that naltrexone increases the risk of overdose death (Wodak et al, 2011).  The authors of this paper compared overdose death risk in patients on methadone with patients who dropped out of naltrexone treatment.  Drs. Woody and Metzger wrote a letter to the editor pointing out this and other problems with the editorial, and included unpublished findings from our recent implant study that found no increased risk of overdose death in patients who received the implant.  This letter is in the Appendix and Lancet will publish it; a paper describing the findings from the current implant study is under review and also in the Appendix. 
3.6.4.12 Reversal of Blockade for Pain Management: In an emergency, suggestions for pain management are regional anesthesia or non-opioid analgesics.  If opioids are required for anesthesia or analgesia, patients should be continuously monitored in an anesthesia care setting by persons not involved in the conduct of the surgical or diagnostic procedure.  The opioid therapy must be provided by persons trained in the use of anesthetic drugs and management of respiratory effects of potent opioids, specifically maintaining a patent airway and assisted ventilation.
3.6.4.13 Depression and Suicidality: In controlled trials, adverse events of a suicidal nature (ideation, attempts, completed suicides) were infrequent overall, but more common in patients treated with Vivitrol than patients on placebo (1% vs 0).  In some cases, the suicidal thoughts or behavior occurred after study discontinuation, but were in the context of an episode of depression which began while the patient was on Vivitrol.  Two completed suicides have been reported, both in patients treated with Vivitrol.  Depression-related events were also more common in patients treated with Vivitrol (about 1%) than in those on placebo (0) in alcohol dependence studies.

3.6.4.14 Contraindications: Patients should not receive Vivitrol if they are taking opioid analgesics; are physiologically dependent on opioids; previously exhibited hypersensitivity to naltrexone, PLG, carboxymethylcellulose, or other components of the diluent; or have acute hepatitis or liver failure.
3.6.4.15 Eosinophillic Pneumonia: In clinical trials of Vivitrol for alcohol dependence treatment, there was one diagnosed case and one suspected case of eosinophilic pneumonia.  Both required hospitalization and resolved with antibiotics and corticosteroids.  Should a person receiving Vivitrol develop progressive dyspnea and hypoxemia, the diagnosis of eosinophillic pneumonia should be considered.
3.7 Summary of Background/Significance: Naltrexone prevents addiction relapse and reduces HIV risk behavior if patients take it.  Vivitrol and other extended release formulations improve adherence and have been safe and effective in studies done to date, but no data are available on the impact of a longer vs. shorter course of treatment.  Russia is an ideal place for such a study since two thirds or more of those with HIV are current or former heroin addicts, Russian law does not permit agonist treatment, it is easy to start patients on naltrexone since inpatient treatment is widely used, Vivitrol is approved, and the Russian team has the infrastructure and experience to study it.  Positive findings could be important not only in Russia but also in other countries and settings where agonist treatments are not always available, practical, or accepted.

4. Preliminary Studies

4.1 Expertise of the Team in Studying Addiction Pharmacotherapies, Including Naltrexone:

4.1.1 Dr. Woody was involved in some of the first naltrexone studies (O’Brien, Woody & McLellan, 1986) and a later randomized trial of oral naltrexone with persons on Federal probation or parole (Cornish et al 1997).  He authored a JAMA paper on Suboxone treatment of opioid addicted youth (Woody et al, 2008); collaborated with “Healthy Russia 2020”, a NGO supported by PEPFAR that worked with the Post Graduate Medical Training Institute in Irkutsk to develop guidelines for integrating addiction and HIV treatments in Russia; has been PI of three NIDA-funded naltrexone studies in Russia with Dr. Krupitsky and the Pavlov team (Krupitsky et al 2004; 2006a; 2011); and is currently Co-I of a project studying Vivitrol for relapse to amphetamine dependence in Iceland. 

4.1.2 Dr. Langleben is studying the brain mechanisms of action of extended release injectable naltrexone in opioid dependence and the use of mass media for HIV and addiction prevention. He is fluent in Russian and has past experience with translation of regulatory documents for the current and past Penn/Pavlov studies.

4.1.3 Dr. Metzger has worked with Dr. Woody on AIDS-focused projects since 1988 and is currently Co-I with him in the Delaware Valley Node of the Clinical Trials Network; P.I. of the Behavioral Research Group in the NIAID HIV Prevention Network as well as projects in the Penn Center for AIDS Research.  He has been an invited speaker at meetings in Russia and developed the Risk Assessment Battery, which will be used to measure HIV risk in this study.
4.1.4 Dr. Lynch is the Senior Statistician and Director of the Data Management Unit of the Penn Center for Studies on Addiction and works with Drs Woody, Langleben, and Metzger, and has provided statistical advice related to studies conducted by the Penn/Pavlov team.  
4.1.5 Dr. Koshkina is Director of the National Research Center on Addiction (NRCA), Ministry of Public Health and Social Development of the Russian Federation, is fluent in English, and has overall responsibility for administration of clinical and research activities in the Center, including its work in the Krupitsky et al Vivitrol study. 

4.1.6 Dr. Vinnikova is Deputy Director of NRCA, Head of the Clinical Psychopharmacology Division, speaks and reads English, and participated in the Krupitsky et al Vivitrol study. 
4.1.7 Dr. Mokhnachev is Head of the Drug Addiction Clinical Research Department of NRCA, participated in the Krupitsky et al Vivitrol study, and is fluent in English.
4.1.8 Dr. Krupitsky has many roles including Head of the Research Laboratory of the Leningrad Regional Dispensary of Narcology; Main Specialist in Addiction of the Ministry of Health in the Leningrad Region; Clinical Research Director, St. Petersburg Regional Center for Research in Addiction and Psychopharmacology at Pavlov; and Adjunct Professor of Psychiatry at Penn.  He conducted the study that led to Vivitrol being approved for preventing relapse to opioid dependence in the U.S. and Russia and has been Co-PI or Project Director of all Penn/Pavlov naltrexone and HIV studies including the recent implant study that is included in the Appendix. 
4.1.9 Dr. Verbitskaya has been the primary statistician for all Penn/Pavlov naltrexone and HIV-focused studies.

4.2 Naltrexone and HIV Studies Completed by the Penn/Pavlov Team (N=4) 
4.2.1 The first study randomized 52 consenting, detoxified heroin addicts to naltrexone (N=27) or naltrexone placebo (N=25).  Average age was 22; most were male; average duration of regular heroin use was 2.3 years; and very little alcohol or other drug use was present.  Significant differences in retention and relapse favoring naltrexone were seen beginning at one month and continuing throughout the study.  At the end of 6 months, 12 of the 27-naltrexone patients (44.4%) remained in treatment and had not relapsed as compared to 4 of the 25 placebo patients (16%); these differences were significant at 0.05 (Krupitsky et al, 2004a).  HIV injecting risk was markedly lower in those who did not relapse vs. those who relapsed, regardless of group assignment.

4.2.2 The second study randomized 280 consenting, detoxified heroin addicts to one of 4 groups: naltrexone and fluoxetine (N/F); naltrexone and fluoxetine placebo (N/FP); fluoxetine and naltrexone placebo (F/NP); or naltrexone placebo and fluoxetine placebo (NP/FP).  At 6 months, 43% in the N/F group remained in treatment and had not relapsed vs. 36% in the N/FP group, 21% in the NP/F group, and 10% in the NP/FP group.  Based on retention and non-relapse, N/F was more effective than NP/FP (p<0.001), or NP/F (p<0.01); N/FP was more effective than NP/FP (p<0.001) or NP/F (p<0.05); NP/F was not more effective than NP/FP, and N/F did not differ from N/FP.  Women receiving N/F showed a trend for less relapse compared to women receiving N/FP (p<0.09).  As in the first study, HIV risk was markedly reduced among patients who did not relapse vs. those who relapsed regardless of group assignment.  Most importantly, three times more naltrexone than placebo patients stayed in treatment and did not relapse (Krupitsky et al, 2006b). 

4.2.3 A co-morbidity study evaluated the co-occurrence of HIV, hepatitis A & B, tuberculosis, alcoholism, and intravenous drug use (heroin) in St. Petersburg and the Leningrad Region over the period 1991 – 2003 using a combination of existing databases, interviews, and laboratory tests.  A sharp rise in IDU beginning in 1991 was observed followed within a few years by a sharp rise in newly reported cases of HIV.  Infections with hepatitis B and C were common among IDUs and also in alcoholics, but to a lesser degree than among the IDIs (Krupitsky et al, 2006a). 
4.2.4 The third, most recent naltrexone study randomized 306 consenting, detoxified opioid addicted patients to a 6-month course of biweekly drug counseling and 3 groups of 102/group where they received: 1) implant naltrexone (Prodetoxon) every 2 months + oral naltrexone placebo (NI+OP); placebo implant + 50 mg oral naltrexone (PI+OP); or double placebo (PI+OP).  Results showed that 53% of implant patients stayed in treatment and had not relapsed by month 6 as compared to 16% of oral naltrexone patients and 11% of placebo patients.  There was a significant reduction in HIV injecting and sex risk among patients who did not relapse vs. those who relapsed regardless of group assignment.  No SAEs attributable to naltrexone were observed.  Followups on 46% of the patients who had continued in treatment and not relapsed by month 6, had relapsed during the following 6 months.  Research staff contacted 85% of patients or their close relatives 18 months after enrollment to inquire about deaths.  There were 5 – none in the implant group, one in the oral naltrexone group, and 4 in the placebo group - thus providing no evidence that naltrexone increased risk for overdose death. These findings led to the focus of this proposal, namely to see if a longer course of extended release naltrexone results in more remissions and less HIV risk behavior.  A paper describing these findings is in the Appendix and under review. 

4.3 Naltrexone Studies Completed by the NRCA Team

4.3.1 The first randomized 286 consenting, recently detoxified heroin addicts to oral naltrexone (N=150) or usual treatment (N=136).  The average age was 23, all patients were male, and average duration of regular heroin use was … years.  Significant differences in retention and relapse favoring naltrexone were seen beginning at one month and continuing throughout the study.  After 3 months…. of the 150-naltrexone patients (…%) remained in treatment and had not relapsed as compared to …. of the 136 control patients (….%); these differences were significant at the 0.05 level (Ivanets N., Vinnikova et  al, 2001).  

4.3.2 The second randomized 296 consenting, recently detoxified patients with alcohol dependence to naltrexone (N=150) or usual treatment (N=146).  The average age was …, all patients were male, and average duration of regular alcohol  use was … years.  Significant differences in retention and relapse favoring naltrexone were seen beginning at one month and continuing throughout the study.  After 3 months …. of the 150-naltrexone patients (…%) remained in treatment and had not relapsed as compared to …. of the 146 control patients (….%); these differences were significant at the 0.05 level (Ivanets N., Vinnikova et  al, 2001 y). 

 4.3.3 The third randomized 120 consenting patients in a 2-month trial comparing oral naltrexone with Prodetoxon ®.  Patients were recruited after completing detoxification 

At the end of 2 months …. of the 60-Prodetoxone patients (…%) remained in treatment and had not relapsed as compared to …. of the 60-oral naltrexone  patients (….%); these differences were significant at the 0.05 level (Ivanets N., Vinnikova et  al, 2004 y). 

4.3.4. The fourth was the Krupitsky et al study (2011, Appendix) where the NRCA was one of the 13 sites and provided….. patients. No Vivitrol-treated patients died, overdosed, or discontinued due to SAEs attributable to Vivitrol.
5. Research Design and Methods

5.1 Overview: This is a randomized trial of a 24 vs. 48-week course of Vivitrol, each with biweekly drug counseling for 48 weeks, with followups extending out to 96 weeks.  Patients will be 160 detoxified, opioid addicted, HIV- patients who are being treated on inpatient units at the NRCA and report injecting heroin as their main problem and sharing injection equipment at least once in the past 6 months.  We have chosen to recruit HIV- patients with HIV injecting risk behavior to keep open the unlikely possibility that we could find a difference in HIV incidence if it happens to be large.  We do not think that subjects will be difficult to find because over 700 injecting heroin addicted patients are treated at the NRCA annually, 80% are HIV- (as of last year), and interest in naltrexone studies has been high in Moscow as well as in St. Petersburg. 
5.2 Rationale for Comparing 24 to 48 weeks of Extended Release Injectable Naltrexone: Half of the patients who completed 24 weeks of Prodetoxon without relapsing and were contacted in person or via relatives 18 months after enrolling in the study with Drs. Krupitsky and Zvartau in St. Petersburg had relapsed.  This finding brought to mind several questions including: Will a longer course of naltrexone treatment produce less relapse and HIV risk behavior?  How long should naltrexone be continued?  Is naltrexone like methadone where most patients need it over long periods of time or indefinitely?  Is there any evidence that a longer course of naltrexone improves chances for sustained remission and less HIV risk after treatment ends? 

5.3 Choice of Vivitrol: This product was approved for opioid addiction treatment in the U.S. and Russia based mainly on the study by Krupitsky et al (2011; Appendix).  Janssen, the Russian distributor, will provide it at cost, about a third the retail price (see letter in Appendix).  Its’ safety profile is well- known from its use with alcoholic dependent individuals, and it appears to have a similar profile in opioid addicted patients though it has not been used as much in that population.  There was no evidence that stopping it increased the risk for overdose death in the recent study with Prodetoxon in St. Petersburg (in Appendix), nor is there evidence that overdose risk is any greater after stopping naltrexone than after stopping methadone or buprenorphine, as a recent editorial by Wolfe et al (2011) suggested.  This editorial was very unbalanced and Lancet has accepted a letter written by Dr. Metzger and myself pointing out these problems (see Appendix).  

In addition to these considerations, Vivitrol does not require a surgical procedure or leave a scar after it is administered, which makes it easier to administer and probably increases the chances that patients will take it over an extended period of time.  The Krupitsky et al study showed that about 55% of the patients continued in treatment for 6 months and suggested that the unexpectedly high response rate in the placebo group might have resulted from the fact that all study patients were offered a year of Vivitrol treatment after the study ended.  These events, combined with payments for keeping appointments should increase treatment retention and followup rates even if patients drop out of treatment.
5.4 Study Sites & Logistics: All procedures for injection of Vivitrol and provision of addiction treatment can be easily coordinated at the hospital of the NRCA.  The hospital is located in Moscow and a 7-minute walk from a metro station as well as other public transportation systems that patients use to access treatment.  The hospital staff consists of specialists in narcology, psychiatry, psychotherapy, social workers, nurses, pharmacists, gynecologist (if necessary), and clerical personnel. The hospital has equipment for routine blood tests (CBC, chemistries, etc); and testing for HIV, HCV, HBV, syphilis, and other infectious diseases.  The hospital has office space available for study personnel that routinely evaluate patients for substance use and thus can readily identify potential study candidates. 

The hospital of NRCA, Directed by Dr. Koshkina, is the exclusive federal facility in Moscow for treating addictions and administratively related to the Ministry Health and Social Development of Russia. It has 225 beds for detoxification, inpatient and outpatient treatment of any kind of substance use disorders (primarily alcohol and opiate), consists of 6 units including medical intensive care, and has own pharmacy and a laboratory for routine blood and urine testing (CBC, liver enzymes, etc). The average length of in-patient treatment is 21-28 days depending on the diagnosis, stage of disease, complications, and treatment plans. The outpatient service provides all patients who completed in-patient treatment with psychotherapy, psychological consulting, social work programs, group therapy, and pharmacotherapy if indicated.  NRCA staff on inpatient and outpatient units has participated in the Vivitrol studies summarized above.  About 30% of patients discharged from the inpatient units keep outpatient appointments and average length of outpatient treatment is 6 months. 
5.7 Patients – Recruitment Overview & Inclusion/Exclusion Criteria: Patients will be recruited from the AIDS and addiction treatment sites.  There are no special regulations for treating persons under 18 in Russia, however those eligible for treatment are expected to be 18 or older since the epidemic is relatively new and few of those under 18 are expected to have CD4 counts of < 350.  

5.7.1 Inclusion criteria: HIV+ men or women with no prior ART; CD4+ lymphocyte counts <350 cells/mm3; viral load of 1,000 copies or more; meet DSM-IV criteria for Opioid Dependence in Early Remission; negative opiate urine toxicology and alcohol breath test; no evidence of physiologic dependence on physical examination and following naloxone challenge; stable address in St. Petersburg or the Leningrad Region; telephone number where can be reached (most patients in our naltrexone studies have mobile phones and all live with friends or relatives); negative pregnancy test and use adequate contraception if of childbearing age; ability to give informed consent as judged by ability to read the consent and correctly answer 9 of 10 questions about the study on a quiz that will be administered after discussing the study and reading the consent (patients will be given three opportunities to retake and pass the quiz if they fail the first time).


5.7.2 Exclusion criteria: Currently psychotic as determined by psychiatric examination (schizophrenia, paranoid disorder, mania); suicidal or homicidal ideation requiring immediate attention as determined at baseline assessment; uncontrolled seizure disorder; cognitive impairment with inability to read and understand the consent; significant laboratory abnormality such as >2 grade anemia, hepatic transaminase levels >3 times the upper limit of normal, serum creatinine >1.5 times the upper limit of normal; legal charges with impending incarceration; concurrent participation in another treatment study; currently taking naltrexone.

5.8 Procedures
5.8.1 Recruitment and Pre-Screening: Research and treatment staff at the HIV and addiction treatment sites, and community organizations working with NGOs based at the AIDS sites, will identify potential patients and refer them to the research technician or research assistant assigned to that site.  The technician or assistant will describe the study and those who express interest will be referred to a study psychiatrist who will explain it in detail, answer questions, review the consent to screen, and have the patient sign it after confirming that he/she understands it.  Tests to confirm eligibility for ART will be done at the AIDS sites and those eligible for it will be referred to the collaborating addiction program for evaluation to begin naltrexone treatment. 

5.8.2 Final Screening/Beginning Naltrexone Treatment: This will be done at the addiction sites where patients will be evaluated by an addiction psychiatrist (narcologist) who will review the physical examination and laboratory work (obtained from the AIDS Centers), document Opioid Dependence in Early Remission using the substance abuse module of the Composite International Diagnostic Interview (CIDI-SAM), perform a clinical interview to rule out psychiatric disorders that exclude participation, review the informed consent, answer questions, and have the patient sign the consent and take a 10-item quiz to confirm understanding of the study.  

When it is clear that the patient understands the study and has provided informed consent, a technician will complete baseline assessments, randomize the patient to his/her medication condition, and give the patient an appointment to have a naloxone challenge and to begin study medication.  Patients must report no recent heroin use, have no fresh puncture marks, and provide an opiate negative urine sample before receiving the challenge.  The challenge is done by administering 0.8-mg naloxone slowly I.V. or I.M. and if no withdrawal symptoms occur within 5-20 minutes (depending on whether it was administered IV or IM), the absence of physiologic dependence is confirmed.  At this point the patient is started on study medication (implant naltrexone + oral placebo [IN] or oral naltrexone + placebo implant [ON]); given a 4-week supply of the oral medication to which he/she was assigned and a schedule of all counseling, HIV treatment, and future assessment and implant appointments, and an appointment for suture removal and wound check in 5-7 days.

Patients who have withdrawal following the challenge will be treated with clonidine and/or benzodiazepines, observed until symptoms resolve, and not enrolled in the study.  We will try to start naltrexone before ART, but it is necessary to have the flexibility of starting ART before naltrexone in order to avoid losing patients due to the logistic issues in scheduling appointments.  To minimize the chance of developing resistance attributable to poor adherence from relapse in patients who happen to start ART before naltrexone, we will start each treatment within 2 weeks of each other and the naloxone challenge will eliminate those who relapsed after starting ART but before receiving naltrexone. Patients who change their mind or are found ineligible at any point will be referred to the usual addiction treatment and encouraged to continue with the HIV treatment program.  Failure to enroll in the study will not affect eligibility for ART. 

5.8.3 Implanting Procedures: Implants (IN or placebo) will be inserted at baseline and at weeks 12, 24, and 36 with a window of +/- 2 weeks unless the patient relapsed. Patients will be examined for relapse by self-report (and information from significant others if available), evidence of fresh puncture marks, signs and symptoms of withdrawal or intoxication, and a urine drug screen that must be negative for opioids before they receive a new implant.  The implant site will be inspected 5-7 days later when sutures are removed and at each biweekly counseling appointment for signs of infection; the patient will be referred for treatment if problems are noted. 

5.8.4 Oral Medication Refills & Addiction Counseling – Weeks 2-48: Patients receive a 4-week supply of oral medication (ON or placebo) when they begin the study - the extra 2 weeks is so they do not run out of medication in case of transportation problems or emergencies.  They will be scheduled to meet with their counselor and the narcologist for a refill of oral medication, and with the research technician to complete assessments every two weeks as summarized in the Schedule of Measures (Appendix).  At each counseling and followup appointment patients will be examined for relapse using the same procedures described above before they receive a new 2-week supply of oral medication.  Biweekly counseling is more than the monthly visits that are part of the usual followup treatment at local health centers, less than typically used in the US, but practical in St. Petersburg.  Compliance with counseling has been good in the naltrexone studies so long as patients did not relapse. Patients who relapse will be referred to inpatient treatment for detoxification and the usual course of rehabilitation, with the option of resuming outpatient counseling with study staff until week 48, but will not be eligible to continue study medication.  If referral to inpatient addiction treatment is necessary, it will be coordinated with staff at the patient’s AIDS Center so as to provide continuing ART. 

5.8.5 Content of Addiction Counseling: Counseling sessions last approximately 45 minutes and will be delivered by trained and experienced staff guided by a counseling manual that has been modified from the one used in the INDA cocaine/psychotherapy study and is available on the NIDA web site (http://www.INda.INh.gov/TXManuals/IDCA/IDCA1.html).  Counseling will consist of three components: 1) giving advice, support and clinical management aimed to maintain abstinence; 2) adherence enhancement to encourage keeping appointments, taking ART medications as prescribed and getting treatment for associated problems; and 3) reviewing behaviors that are likely to spread HIV and other infectious diseases, and counseling on how to stop them.  

Interventions that focus on the first component involve providing an acceptable but low-intensity level of clinical management with a positive, supportive relationship; helping the patient address cravings and associated psychiatric, medical, social and legal problems; teaching methods on how to avoid people, places and things associated with drug taking; teaching skills to avoid managing stress without using drugs; and encouraging abstinence from abusable substances including alcohol.  Sessions typically begin by asking the patient how he/she has been doing since the last appointment and adjusting interventions to fit the patient’s current issues; reviewing, setting and monitoring treatment goals; providing optimistic reassurance; encouraging changes in addiction-related social networks; giving advice for appropriate use of personal resources; exploring costs of continued heroin use including its likely effect on ART adherence and treatment outcome; and encouraging self-help involvement to the extent that it is available and the patient is interested.

Interventions that focus on the second component include assessing problems associated with the implant including referral for treatment in the case of local irritation or infection; addressing concerns about side effects; praising adherence and emphasizing its importance; helping the patient access services for associated problems; and exploring factors that interfere with adherence and how they may be avoided.  Interventions that focus on reducing the spread of HIV involve asking questions about risky substance using and sexual behavior that may have occurred; emphasizing the importance of using condoms; if use occurs, the importance of using sterile injection equipment and not sharing cookers, rinse solutions or other injection equipment; and instructions on how to use bleach. 

Counselors will be psychiatrists who have worked in the prior and current naltrexone studies and are trained and experienced in the model described above.  Sessions will not be tape recorded or subjected to the kinds of adherence assessments that are done in psychotherapy research as the major focus here is addiction pharmacotherapy and its impact of HIV treatment outcome.  Dr. Krupitsky will supervise the counselors, as in the two prior and current naltrexone studies.   

5.8.6 Adherence and risk reduction counseling in AIDS clinics: All patients receiving ART receive printed adherence and risk reduction information prepared by the Russian Ministry of Health along with adherence and risk reduction counseling according to Ministry of Health guidelines.  Adherence and risk reduction counseling are done at the time ART is started and when medications are refilled at monthly clinic visits.  Counseling reviews possible side effects and the need to report them, emphasizes the importance of taking medications as prescribed, the risks associated with non-adherence, and the importance of using condoms and sterile injection equipment.

5.9 Assessments: 

5.9.1 Overview: We aim to have HIV-related assessments done at the AIDS sites and addiction assessments in the addiction programs; all assessments will be scheduled to coincide with treatment appointments.  Research Technicians and Research Assistants (see staffing patterns below and in budget justification) will be cross-trained so that each can do most of the assessments assigned to the other to maximize chances of getting data if appointments are missed at one location but kept at another.  Exceptions are the DSM-IV checklist, Global Assessment of Function (GAF), and Addiction Severity Index (ASI).  These require higher levels of training and can be administered only by Research Technicians or physicians.

All instruments except the Barratt Impulsivity Scale have been used in addiction treatment or ART adherence studies and most have been used in the Russian naltrexone studies. As a result, approximately two thirds of the instruments and case report forms (CRFs) have been translated into Russian and are being used by the Pavlov data management unit.  We will need to develop new CRFs for several other measures including viral load, MEMS and other adherence data including the Electronic Monitoring Systems Questionnaire-Revised, ART medications, CD4 counts, and reason and dates of inpatient treatment.  Forms to record AEs and SAEs from prior naltrexone studies will need to be modified to capture AEs associated with ART. 

Study screening and baseline assessments, in addition to those normally done at the AIDS clinics, will take approximately 3 hours; bimonthly assessments about 30 minutes; others 1-1.5 hours depending on whether they are more (wks 12, 24, 36, 48), or less comprehensive (every 2 weeks). Specific assessments are summarized below; the detailed schedule is in the Appendix.

5.9.2 Specific Assessments

5.9.2.1 Eligible to begin ART and confirm no prior ART: This information will be obtained from the medical history and lab tests at the AIDS Centers

5.9.2.2 Confirm Early Remission from Opioid Dependence: A psychiatric interview, medical history and physical, urine drug screen, the substance use module of the Composite International Diagnostic Interview (CIDI-SAM; World Health Organization, 1997), and information from staff at the AIDS Centers, significant others, and medical records if available. The CIDI-SAM is a semi-structured interview designed to elicit information on the presence/absence of current and past substance use disorders according to DSM-IV and ICD-10 during the past 12 months. It takes about 15 minutes to administer in Russia, less time than in the U.S., because opioid dependent Russians use a more narrow range of substances than their U.S. counterparts. 

5.9.2.3 Urine drug & alcohol breath testing: Urine will be collected under direct observation and tested using the OnTrak TesTcard (custcare@varianic.com).  Results are available in 3-5 minutes and remain stable for up to six hours. We will use a version that tests for opioids, amphetamines, cocaine, benzodiazepines, methadone and THC.  A Breathalyzer will test for alcohol. A naloxone challenge will be done prior to beginning study medication to confirm the absence of physiologic dependence.

5.9.2.4 Addiction Severity Index (ASI): This instrument assesses the need for treatment in seven areas that are commonly affected by persons abusing substances (drug, alcohol, medical, legal, psychiatric, family/social, employment). The drug use questions include lifetime and past 30 days use of amphetamine, benzodiazepines cocaine, heroin, inhalants, marijuana, methadone, and prescription opioids (McLellan et al, 1980; 1981; 1992).  It has been used in all prior naltrexone studies and will be done at baseline and every 12 weeks.

5.9.2.5 Time Line Follow-Back (TLFB): a self-report of substance use over a specified period of time, modified to focus on the past 2 weeks (Sobel & Sobel, 1992) will be done every 4 weeks. 

5.9.2.6 Assessing Relapse: Relapse will be documented with the DSM-IV Checklist (Hudziak et al 1993) using methods similar to those in the prior naltrexone studies and identical to those used in the U.S. to document addiction when a patient applies for methadone treatment.  They include self-report of drug use, a urine test, evidence of opioid withdrawal, examination for the presence of fresh puncture marks, and reports from significant others if available. Opioid dependence with physiological features is usually easy to diagnose, especially in patients who inject heroin, as typical in Russian addicts who almost always have puncture marks, admit to regular use, and have a positive urine test with signs and symptoms of withdrawal when they appear for treatment. 

The date at which relapse occurred will rely on self-report though it may be supplemented by information from relatives or significant others. Persons in remission from opioid dependence who take heroin for three or more consecutive days will usually have reinstituted physiologic dependence and meet DSM-IV criteria for dependence.  It may be difficult to estimate the exact moment relapse occurred, but it should be possible to form an estimate within a 1-3 day window, which should be sufficient for interpreting adherence data.  Patients that relapse will be offered the usual inpatient detoxification and rehabilitation and can continue biweekly drug counseling with study staff after discharge if they wish.  Attempts will be made to followup patients at all assessment points regardless of relapse status, though patients who relapse will not be eligible to continue on study medication.  Those needing inpatient treatment for HIV disease or other medical/surgical problems will be continued on study medication while in hospital and referred back to the AIDS Centers and addiction programs after discharge.  

5.9.2.7 Medical Evaluations: CBC, glucose, and viral load will be done at baseline, 24, and 48 wks (window +/- 6 wks); CD4 at baseline and every 12 wks (window +/- 4 wks); ALT, AST, GGT (baseline, every 8 wks); plasma samples for naltrexone & 6ß-naltrexol (wks 4, 8 & 12); one whole blood sample will be taken at baseline for genetic testing if funding becomes available via a separate application (see Dr. Berritini letter); and urine pregnancy tests done monthly. 

5.9.2.8 Implant Naltrexone Adherence: Date implant inserted and time between implants will document adherence to the implant (IN or placebo).  

5.9.2.9 Oral Naltrexone Adherence: Assessed in four ways at each biweekly assessment: 1) Self-report on number of doses taken and number of days that doses were missed. 2) Pill count of remaining capsules. 3) Presence of riboflavin in the urine.  Riboflavin 50 mg will be added to the ON and placebo capsules by the research pharmacist.  Visual inspection for the presence/absence of riboflavin in the urine will be assessed using ultraviolet light at the long wave setting (33 mm) in a room with low ambient light as described by O'Malley et al. (1992), as used with apparent success in the previous naltrexone studies (Krupitsky 2004a; 2006b).  An additional advantage of riboflavin is that the change in urine color to bright yellow helps promote adherence by reminding patients of the medication.  Patients will be warned of the color change and informed that it is harmless.  Furthermore, they will be provided with multivitamins that contain no riboflavin and told to use only these preparations in case they wish to take vitamins.  And 4) any significant other involved in treatment will be asked to report on adherence. 

5.9.2.10 ART Adherence - Composite Adherence Score (CAS) derived from MEMS & ACTG Questionnaire, pill counts, and self-report of past 7 day missed doses: We will use the algorithm described by Liu et al (2001) to calculate a CAS every 4-weeks. MEMS data are used as the foundation of the CAS as the MEMS caps provide an electronic record the time and date of each bottle opening and store information that can be accessed even if prior appointments are missed.  Research staff will be trained to download MEMS data so it can be obtained in any setting including home visits using study provided password-protected laptop computers and portable MEMS download hardware. One MEMS cap will be used/patient for the medication that is given most often. Combivir is the medication that will most likely be targeted for monitoring though that may change depending on side effects and treatment response.  The choice of monitoring one medication should allow for consistency in MEMS data across treatment sites and assumes that monitoring one medication is a reasonably accurate surrogate for overall ART adherence while also being cost-effective. The Electronic Monitoring System Questionnaire – Revised will assesses the frequency of instances when the cap was removed but the patient did not take the medication, and took it but did not record it on the monitor.  These data will help document pocketing and be used to interpret MEMS data.  Caps and medication containers will be checked at each assessment, caps that are lost or damaged will be replaced, and the date at which the MEMS cap was lost or damaged and the date it was replaced will be recorded.  CAS is counted as missing if the patient was not prescribed ART during the period of assessment.

When MEMS data are missing or considered inaccurate, CAS values are obtained from pill counts, the second part of the Liu et al algorithm.  They will be done at each assessment and used to calculate the monthly CAS in case MEMS data are missing.  If pill counts are missing, we will use self-reports of medication missed in the past 7 days as the third part of the CAS algorithm.

5.9.2.11 Other Medications, AIDS Treatment Appointments, & Inpatient Treatment: A log will be kept to record non-ART medications that were prescribed, the dates of appointments made and kept at the AIDS treatment sites, and the dates and reasons for inpatient treatment and ART medications that were administered while an inpatient.

5.9.2.12 Addiction Counseling & Psychiatric Assessments: A counselor's contact log to record scheduled visits and duration of sessions will be filled out every two weeks.  The following psychiatric assessments will be done at baseline and every 12 weeks: Global Assessment of Function (GAF; Axis V of DSM-IV); Beck Depression Inventory (BDI; Beck, et al., 1961; Beck, et al., 1972); Brief Psychiatric Rating Scale (BPRS; Overall & Gorham, 1962, 1980); Risk Assessment Battery (RAB), a self-report of drug use during past 30 days and injection and HIV sexual risk behavior in past 6 months that assesses individual behaviors (needle-sharing, etc) and obtains composite scores of HIV drug risk and sex risk that have differentiated those who seroconverted vs. those who did not in US studies, and those who relapsed vs. those who did not in Russian studies (Navaline et al, 1994; Metzger et al, 2001; Krupitsky et al, 2006b); Barratt Impulsivity Scale (Barratt & Patton, 1983; Patton et al, 1995; a 30-item self-report that assesses three main aspects of impulsivity: motor, cognitive, and non-planning); and the EuroQol, a brief self-report that assesses quality of life (Dolan, 1997).

5.9.2.13 Other: Patients will be asked if they had problems with medication or other adverse events at each biweekly assessment and at other, unscheduled contacts as needed. AEs and SAEs will be recorded on forms used in prior naltrexone studies and forwarded to the Pavlov Adverse Effects Monitoring Committee (described later) and translated for the Penn PI and IRB.  A termination form will be completed if a patient does not complete the study to document the reason. 

5.9.2.14 ART, naltrexone and 6ß-naltrexol plasma levels: The differences in naltrexone and 6ß-naltrexol plasma levels described under “3.6 The Long-acting Formulation” bear on the logistics of measuring pharmacokinetic changes induced by ART. To follow oral naltrexone and 6ß-naltrexol levels in patients on ART they would have to stay at the clinic for 24 hours to permit 6-10 blood draws over that time frame.  However for implants, blood samples can be collected 4 or 5 times after they peak (15 to 30 days for Prodetoxon ®) during usual clinic visits with no need for prolonged stays.  Thus plasma samples to measure naltrexone and 6ß-naltrexol levels will be collected at weeks 4, 8 and 12, and frozen at -20 degrees C.  Then in year 4, samples will be taken at similar intervals from 20 patients who are not on ART and being treated with Prodetoxon ® by Dr. Krupitsky or colleagues.  All samples will be split into aliquots of 3/patient, and one aliquot will be shipped under dry ice to Dr. Dave Moody in Salt Lake City, who will measure naltrexone and 6ß-naltrexol levels for evidence that ART alters naltrexone or 6ß-naltrexol levels (see Dr. Moody letter of support).  The spare aliquots will be saved until all tests are completed in case there is a problem in shipping or at the lab and a duplicate is needed.  Costs for testing, shipping and payments to private patients for participation are included in the budget for year 4.

5.9.3.15 Genotyping: If this grant is funded, Dr. Berretini will submit an application to examine for the presence of the A118G allele.  This allele has predicted naltrexone response among alcoholics and a parallel approach in opioid addicts could be of interest (see letter in Appendix).  One tube of whole blood in an EDTA tube will be collected at baseline and frozen at Pavlov so that samples will be available for all patients in the event these analyses are possible.
5.10 Dropout/Withdrawal of Addiction Treatment: 

5.10.1 Dropout: Dropout will occur if the patient has had no contact with his/her drug counselor for 14 consecutive weeks after receiving an implant.  Patients who relapse or have their implant removed for intolerable side effects or clinical deterioration that is judged related to the implant will be counted as addiction treatment dropouts.  

5.10.2 Withdrawal: Patients may be withdrawn from the study if they develop severe psychiatric or behavioral problems that make it impossible to continue, or if they pose a danger to other patients or staff.  Patients who are withdrawn will be referred to the most appropriate treatment and not need to have their implant removed, as it will eventually dissolve unless they are having adverse effects related to its presence.  Less than 5 of the 332 patients in the two completed naltrexone studies were withdrawn and none of the patients in the current study have been withdrawn for any of these reasons.  Data collection will continue regardless of dropout/withdrawal status unless the patient refuses.

5.10.3 Attempted implant removal: Patients who report or appear to have attempted to remove their implant will be counseled and asked if they want to continue.  Those who answer affirmatively and have not relapsed will be continued; others will be counted as early dropouts and followed up at all scheduled assessment points unless they decline further participation.


5.11 Preventing Dropout/Maximizing Follow-up 

5.11.1 Locator Data Collection:  A basic philosophy of the approach to be implemented is that follow-up begins at recruitment and enrollment.  Thus, a detailed contact sheet (Locator Form) will be completed for all patients at baseline and updated at each subsequent assessment visit.  We will ask participants to provide contact information on themselves and three additional people with whom they are most likely to stay in contact, and also ask about other places where participants might be able to be contacted in the future. Participants will be asked to call or visit the research office in the addiction or AIDS clinics whenever they have questions about assessment schedules or have updates regarding changes in contact information. This locator instrument will be modeled after the form developed in Philadelphia and modified and translated by the investigators in St. Petersburg.  Almost all patients applying for addiction treatment in our previous naltrexone studies have been living with relatives or friends and most have cell phones, as described earlier. 

5.11.2 Clarity and reminders of scheduled visits:  All future appointments for assessments will be scheduled on a calendar at the time of enrollment and a copy given to the participant.  Research staff will give a reminder call to each patient 7 days prior to their scheduled appointments, and a followup call the day before the appointment. Missed calls will be noted and three or more repeat attempts to contact the patient will be made. For those unable to be contacted directly, attempts will be made to contact them through relatives or treatment staff using information locator information.

5.11.3 Rapid response to missed visits:  Missed appointments will be responded to immediately.  At the end of each day, followup staff will attempt to contact subjects who missed their appointment.  For those who are unable to be reached by phone, we will send a reminder letter within 3 days.  When unable to make contact after 5 days, research staff will implement outreach procedures including visiting the subject’s home, contacts, and common “hangouts” reported on the locator form or at the time of the prior visit.  Subjects reported to be incarcerated will have a note placed in their file and staff will periodically update the patient’s status through contact with the person who initially reported the incarceration. 

5.11.4 Maintenance of data on retention efforts:  To assist in follow-up activities, we will utilize a computerized participant information system called “Participantfile”.  This software was designed and programmed by Dr. Metzger and the Philadelphia team over the past 10 years. It provides secure, immediate access to a variety of useful follow-up information on each patient.  All contact information is included in this database including: names, phone numbers and addresses of friends or relatives who might know where the patient can be located, aliases and “nicknames”, hangouts, other study subjects known, and treatment programs used.  Access to these encrypted data is strictly controlled through a database security system.  The database will be stored on a removable disk that will be locked in a safe storage area at the end of each day.  All attempts to locate subjects will be recorded in “Participantfile”.  This allows research staff to know the status of any missed subject so others can assist in follow-up work if necessary.  It also allows supervisors to monitor workloads, schedule calls, personalize letters, etc.  For example, if all calls are unanswered in the morning, other time of day calls are indicated.  Leads will continue to be recorded and discussed at weekly staff meetings.  Investigators using “Participantfile” have followed cohorts of drug users in St. Petersburg; Porto Alegre, Brazil; Chiang Mai, Thailand; and Guangxi and Xinjiang, China.  Our collective experience suggests that while some modification and adaptation of methods are required, the core elements outlined above remain essential to successful follow-up and study retention. 
5.11.5 Patient payments: There are 24 possible biweekly assessments following baseline.  Reimbursements for completing the 22 biweekly assessments will be 300 rubles (approximately U.S. $10), and 1500 rubles (approximately U.S. $50) at weeks 24 and 48 where viral load data will be obtained. These payments are meaningful in the context of the local economy where the average monthly income is now around $300 and should serve as additional motivators to complete assessments. No payments will be made for the baseline assessment in order to reduce the risk of patients seeking to earn a quick payment with no intention of participating. 

5.12 End of Study Procedures: Study addiction treatment medication will not be available after week 48.  Most patients will probably benefit from continuing treatment and will be offered drug counseling at the addiction programs or referral to local health centers if they prefer.  Oral or implant naltrexone will be available for those who can purchase it.  Fidelity Capital cannot provide medication at reduced price after the study ends, however we hope that positive results will influence policy makers, the Global Fund or others to provide naltrexone free of charge or reduce its price, as has been done for ART. 

5.13 Timeline: Site preparation will not begin “from scratch” as many of the assessments have been translated and addiction staff has developed procedures for studying oral and implant naltrexone.  New CRFs will be needed for some measures; staff will need to practice on “Participantfile” and followup procedures; the AIDS and addiction treatment staff will need protocol training including practice using the MEMS, administering the other adherence measures, and extracting information from pharmacy and clinical records at the AIDS treatment sites; and coordinating study procedures between the AIDS Centers and addiction programs will need to be practiced.  

Start up time of 12 weeks and recruitment averaging 8 patients/month seems feasible based on data provided by the AIDS sites showing that about 30 patients are beginning ART each month across both sites.  The HIV treatment providers should be excellent partners in recruiting patients because they are interested in the final results, and the study will provide data on viral load and CD4 counts that are not routinely available. Thus the following timeline: Wks 1-12 - training/start-up; wks 13-132 - enroll, treat/assess; wks 133-184 – complete treatment & assessments; wks 185-208 - clean & analyze data, prepare reports and papers.
5.18 Data Management 

5.18.1 Overview: The Pavlov Data Center (DMC) manages data from pharmacotherapy and epidemiology studies, including those done by the Penn/Pavlov team, and will ensure that data are appropriately collected, entered, and maintained.  Patients will be given study numbers, research assistants will collect data on CRFs linked to patients only by their study number, and forms will be checked for completeness and errors prior to entry.  Inconsistencies that are detected will be resolved in consultation with therapists, research technicians or AIDS clinic staff.  Copies of data will be identified only by study number and taken by research staff or sent by express delivery for double entry and storage in a password-protected system at the DMC.  Hard copies of original data with names linking patients to study numbers will be stored in secure facilities at each clinical site for protection from loss or destruction. 

5.18.2 Quality Control: These tasks include: 1) create, refine, and maintain a library of forms for double direct-data entry; 2) develop and operate reporting and patient tracking mechanisms; 3) store data in secure locations; 4) implement procedures for security, confidentiality, and back-up of databases; 5) resolve problems with data handling through personal interactions with on-site staff who collected it; 6) bi-monthly quality control audits by nurses who are trained in QA procedures; and 7) production of datasets in the formats of statistical packages for data analysts and investigators. Monthly reports on the status of data and patient recruitment will be generated and a close link maintained between data management and analysis activities. 

5.18.3 Data Security: Copies of materials brought to the DMC from clinical sites will be identified only by study number and stored in locked cabinets that will be restricted to study personnel.  The database will be password protected and at the end of each day files that were created or modified will be copied to a secure server.  This backup is performed automatically and the network administrator is notified of any errors that occur.


5.19 General Statistical Issues


5.19.1 Randomization: The overall analysis strategy accounts for the statistical issues under the proposed design. Each patient will be treated at one set of sites based on where they live: Pavlov/Botkin for those in St. Petersburg, and Leningrad Addiction/Leningrad AIDS Center for those in the Leningrad Region. For this design, patients recruited within each set of sites will be randomized in a 1:1 ratio to one of the two interventions. Approximately balanced randomization will be achieved using an urn randomization within each set of sites based in two baseline characteristics: (1) viral load >100,000 copies/<100,000 copies, and (2) CD4 count >50/<50 copies. This procedure constrains the randomization process to ensure balanced distribution of viral load and CD4 count across intervention arms within each set of sites.  The Pavlov DMC will perform the urn randomizations.  Each site will send a fax containing the site name, patient randomization number, values for the two urn variables, and an empty space for treatment assignment, to the Pavlov site. The Pavlov DMC will enter the urn variables into the randomization program for that set of sites, enter the treatment assignment on the faxed form, and then fax the completed form back to the site. 


5.19.2 Power analysis: Power was calculated for the primary hypothesis that the proportion of patients achieving viral load < 400 copies at weeks 24 and 48 assessments will be greater in the IN than the ON group, using the methods of Cohen (1988).  To maintain an overall Type 1 error rate, we will test each hypothesis at an alpha level of 0.025. The table below displays for different levels of power and the corresponding effect size (difference between IN vs. ON) with respect to the dichotomous adherence outcome at 24 and then 48 weeks (final analysis) with 200 patients.  We anticipate a 10% attrition rate for completing assessments, and base power calculations on the 180 patients after this attrition. Accordingly, the table below presents different values of effect sizes for the primary outcome for different levels of power for these 180 patients available for analyses at 24 and 48 weeks. The table provides effect size estimates for three scenarios: the first column assumes that 50% of the IN group will exceed 400 copies; the second and third columns assume 60% and 70% above 400 copies respectively. For example, if we assume that 60% of the ON group exceed 400 copies, then we have 85% power to detect a treatment effect if at least 82% of the ON group are above 400 copies.
Effect sizes (ES: % difference) for different levels of power given nominal two-sided significance levels of 0.025 for the two primary outcomes, to achieve overall significance level of .05.  

	Power
	ES: 50% rate in IN
	ES: 60% rate in IN
	ES: 70% rate in IN

	.95
	.28
	.26
	.22

	.90
	.26
	.24
	.21

	.85
	.24
	.22
	.20

	.80
	.23
	.21
	.19


The levels of power in the table are conservative, in that the calculations ignore the longitudinal (2-3 visits) data incorporated into the analysis of each primary hypothesis. Power increases with the addition of longitudinal observations based on the design effect (1+rho (k-1), where “rho” is the within-subject correlation among longitudinal observations and “k” is the average number of longitudinal observations taking into account missed visits or drop-out.  In addition, the longitudinal models also make use of the partial data provided by subjects who are lost to attrition, thus more than 180 subjects will contribute to these analyses.

5.19.3 Missing data and statistical models: Different well-established strategies will be used for accommodating missing data for the different hypotheses.  For missing outcomes due to missed visits, two strategies will be used depending on the hypothesis and corresponding outcome. 


First, for hypotheses involving viral load of <400 or >400 (binary: yes, no) as an outcome, we will assume that a missing value due to a missed visit is indicative of viral load >400, as it has been shown that missed visits typically reflect poor control over viral load (Lucas et al, 1999).  Such data will be analyzed with random effects longitudinal models to estimate and test intent-to-treat effects (ITT) of IN vs. ON on viral load on the two separate visits at which it is measured.  Analyzing the data jointly at the two visits yields separate ITT tests at each visit but with more power than analyzing them separately. 


Second, for hypotheses involving other outcomes (e.g., adherence, relapse, CD4 counts, HIV risk behavior, overall adjustment, psychological assessments) for which we cannot assume that missing data are due to uncontrolled behavior as with viral load >400, we will again use random effects longitudinal models.  Such models will be used for ITT comparisons of the two randomized groups on each of the visits at which the outcome was measured.  With this approach, we use all data that have been collected without regard to whether data are missing for a participant at another visit and without explicit imputation of missing data.  While other approaches (e.g., generalized estimating equations, [GEE] estimation for models without random effects) accommodate patients with missing data without imputation, these models make more restrictive assumptions about missing data. The proposed random effects models make more robust missing data assumptions, but require more model-based assumptions such as normality of the random effects. These assumptions are easier to assess with residual analyses and changing random effects specifications than the more restrictive missing data assumptions of the GEE approach. In addition, there is evidence that random effects models are somewhat robust with respect to misspecification of random effects assumptions (Neuhaus et al. 1992). 


The following missing or unbalanced data scenarios can be accommodated by the proposed random effects models: attrition (drop out) and missed interim visits.  Both types of missing data are accommodated by way of maximum likelihood under the proposed mixed effects models and the missing at random assumption (MAR; Little 1993).  This means that models are susceptible to bias only if the processes leading to missing data depend on unobserved confounders.  To the extent that missing data and attrition relate to observed variables (e.g. previous weeks’ adherence, baseline covariates, or treatment group), our models will not yield biased inference.  We will assess the sensitivity of these models under the MAR assumptions by fitting shared parameter models that relax the missing at random assumptions of the proposed random effects models (Ten Have et al. 1998, 1999).


Modeling Strategy: The proposed mixed effects modeling approach can adjust for potential observed confounders, whereas other less model-based approaches (i.e., permutation tests; Gail et al. 1996, Berger 2000) have difficulties adjusting for confounders and require fixed imputation of missing data, thus making more restrictive missing data assumptions. It has been shown that fixed imputation procedures such as last-observation-carried forward (LOCF) are biased (Cook et al. 2004). Also, it is difficult to obtain estimates and confidence intervals with the permutation test approach.  Finally, the permutation approaches cannot pool data from all follow-up visits in estimating standard errors for assessing differences at specific visits, hence there is a reduction in power for the permutation approaches (e.g., Donner, 2000).

ITT comparisons of the IN and ON arms will be made for longitudinal dichotomized outcomes (e.g., viral load, dichotomized adherence [>80%], addiction relapse, HIV risk behavior), and continuous outcomes (percentage adherence, depression), using linear or binary outcome random effects models, respectively (Ten Have et al. 1998; Bruce et al. 2004). The random effects models used for these analyses will consist of one level of random effects to adjust for individual participant: random intercept and slopes for patient.  In addition, these models will contain the following fixed effects: main effects for change from baseline to each follow-up visit, group differences (IN vs. ON), and interactions between the visit and group indicator variables. Tests of these interactions will correspond to tests of ITT differences between the two treatment arms with respect to changes from baseline to each follow-up visit.  Estimates and confidence intervals for group differences will be derived from interaction and main effects parameters of the models. Effects for continuous outcomes will be group differences in mean changes across time, whereas effects for binary outcomes will be odds ratios between group and binary outcome at a follow-up visit relative to outcome at the baseline visit.  In all analyses, we will include factors for site, and for the two urn variables (binary indicators of viral load above 100,000, and CD4 count above 50) as covariates. 

5.19.4 Preliminary analyses:  All data regardless of their format will first be assessed by the team of investigators and data management and analysis staff for missing data and out-of-range values with basic statistical procedures such as univariate statistics (means, standard deviations, ranges, frequencies, proportions, percentiles) and graphs such as histograms, box and whisker plots, scatter plots and Q-Q plots. In addition, plots will be produced of individual and average trajectories of all repeated measures over time according to assigned treatment and by practice.   All questions of data quality and integrity will be investigated before any statistical modeling, as complete and accurate data are essential for unbiased estimates and confidence intervals.    


5.19.5 Confounding: Although we do not expect confounding of ITT effects because of the randomization of 200 patients, potential confounding of ITT effects among treatment arms will be assessed for the following baseline factors: full range of demographic and admission status variables from the ASI to detect differences, viral load, and other medical evaluations. Such an evaluation will entail a two step process: 1) analyzing the associations between potential baseline confounders (e.g., age, baseline viral load) and treatment using logistic regression models with treatment the dichotomized outcome and potential baseline confounders as covariates; 2) analyzing the associations between potential baseline confounders and either binary or continuous outcomes, using logistic or linear nested random effects models, respectively. If the associations involving the potential confounder in both steps 1) and 2) are significant at the 0.20 level (we want to minimize the chances of not finding such a confounder), then we will include these confounders as baseline covariates in the random effects models for the primary or secondary analyses.  We will also perform these procedures for assessing and adjusting for observed confounders for the ON vs. IN comparisons, which is not a randomized contrast.


5.19.6 Effect modification: As a secondary analysis, potential modifiers of ITT effects between treatment arms will be assessed with tests of interactions. Specifically, candidate effect modifiers (e.g., age, baseline viral load, baseline CD count, risk behavior, gender) will be included in the model as main effects and interaction terms with treatment arm or demographic indicator variables. The tests of these interaction terms will be used to assess effect modification, but with the caveat that there most likely will not be sufficient power.


5.19.7 Lack-of-fit: Assessments of lack-of-fit of these random effects models will be based on visual inspection of residual plots and sensitivity analyses. Such sensitivity analyses will be performed with respect to random effects assumptions by comparing treatment or demographic factor estimated effects under models with and without: 1) the random intercept and slope for patient; 2) just the random slope; and 3) finally the correlation between the random intercept and slope.  Additionally, lack-of-fit assessments will include residual plots and comparisons of likelihood ratio statistics and mixtures of such statistics among different models. When the normality assumption is not tenable for continuous outcomes (percent adherence), appropriate transformation, such as log-transformation of these continuous response variables will be performed.  


5.19.8 Statistical software: These analyses will be implemented in SAS v9.1, using Proc Mixed and Proc NLMIXED for the random effects linear and logistic models, respectively.  We also will use SAS-based macro software for contingency table analyses and linear and logistic regression analyses of cross-sectional data and for the Cox Proportional Hazards Model with Kaplan-Meier curves for time-to-event data.  


5.20 Analyses of Specific Project Questions 

    5.20.1 Primary aim is to compare efficacy of the two treatments on ability to achieve viral load levels of <400 at weeks 24 and 48.


5.20.2 Secondary aims are to compare efficacy of the two addiction treatments on: 1) Adherence to ART; 2) Time to relapse; 3) Number of days relapsed; 4) Decline in CD4 counts; 5) HIV risk behavior; 6) Opioid positive urine tests; 7) Number of days kept scheduled appointments; and, 8) Psychiatric symptoms, other drug use and overall adjustment. 


5.20.3 Hypotheses are that during the 48 weeks of addiction treatment, the IN group, as compared to the ON group, will have: 1) More patients with viral load <400 and that these positive effects of IN will be mediated by lower proportions of patients relapsing and better ART adherence as compared to ON.  Essentially, we hypothesize that the primary and all secondary outcomes will favor IN.

5.20.4 Hypothesis Testing: Findings for each hypothesis will be expressed using test statistics, estimate of treatment differences, and corresponding confidence intervals under the random effects linear or logistic models described above. 

5.20.4.1 Hypothesis 1 - Primary Aim: Viral load will be measured for each individual from the beginning of ART to weeks 24 and 48 and dichotomous variables will be created to reflect whether or not the viral load is <400 copies.  We will perform intent-to-treat comparisons of IN vs. ON with respect to this dichotomous outcome at 24 and 48 weeks separately but in the same analysis, using a longitudinal random effects logistic model with main effects for 24 weeks (with 48 weeks as the reference level), treatment, and their interaction. Using combinations of these parameters for effects at weeks 24 and 48, tests will be based on likelihood ratio test statistics, accompanied by odds ratios with approximate 95% confidence intervals.  

5.20.4.2 Hypothesis 2 - Secondary Aim: Adjusting for confounders related to both IN/ON status, we will perform comparisons of IN vs. ON patients with respect to continuous ART adherence as determined by the CAS score at 12, 24, 36 and 48 weeks separately but in the same analysis, using a longitudinal random effects linear model with main effects for 12, 24, and 36 weeks (with 48 weeks as the reference level), IN/ON, and their interaction. Using combinations of these parameters for effects at 12, 24, 36 and 48 weeks, tests will be based on likelihood ratio test statistics, accompanied by estimated IN/ON mean differences with 95% confidence intervals.


5.20.4.3 Hypothesis 3 – Secondary Aim: We will perform intent-to-treat comparisons of IN vs. ON with respect to time to relapse and percent days relapsed using the Cox Proportional Hazards Model accompanied by presentations of treatment-specific Kaplan-Meier curves with approximate 95% confidence intervals based on the Greenwood variance. Tests will be based on Wald test statistics, augmented by estimated IN vs. ON hazard ratios with approximate 95% confidence intervals.


5.20.4.4 Hypothesis 4 – Secondary Aim: Adjusting for confounders related to both IN/ON status and CD4, we will compare IN vs. ON with respect to continuous CD4 count at 12, 24, 36 and 48 weeks separately but in the same analysis, using a longitudinal random effects linear model with main effects for 12, 24, and 36 weeks (with 48 weeks as the reference level), IN/ON, and their interaction. Using combinations of these parameters for effects at 12, 24, 36 and 48 weeks, tests will be based on likelihood ratio test statistics, accompanied by estimated IN/ON mean differences with 95% confidence intervals. 

5.20.4.5 Hypothesis 5 - Adjusting for confounders related to both IN/ON status and HIV risk behavior, we will perform comparisons of IN vs. ON patients with respect to dichotomous HIV risk behavior outcomes at 24 and 48 weeks separately but in the same analysis, using a longitudinal random effects logistic model with main effects for 24/48 weeks, IN/ON, and their interaction. Using combinations of these parameters for effects at 24 and 48 weeks, tests will be based on likelihood ratio test statistics, accompanied by estimated IN vs. ON odds ratios with approximate 95% confidence intervals.


5.20.4.6 Hypothesis 6 – Secondary Aim:  We will perform intent-to-treat comparisons of IN vs. ON with respect to dichotomous negative urine screens at successive weeks following treatment initiation outcome at 12, 24, 36 and 48 weeks separately, using the same longitudinal random effects logistic model approach as above for adherence. 


5.20.4.7 Hypothesis 7 – Secondary Aim: We will perform intent-to-treat comparisons of IN vs. ON with respect to absolute number of days of scheduled HIV and addiction treatment appointments attended or the corresponding proportion relative to the total days available at 24 and 48 weeks separately but in the same analysis, using a longitudinal random effects log-linear model for the count data and linear model for the proportion data with main effects for 24/48 weeks, treatment, and their interaction. Using combinations of these parameters for effects at 24 and 48 weeks, tests will be based on likelihood ratio test statistics, accompanied by risk ratios or mean effects with approximate 95% confidence intervals. The focus will be on scheduled appointments since relapse to addiction might result in many unscheduled appointments and/or hospitalization.


5.20.4.8 Hypothesis 8 – Secondary Aims: We will perform intent-to-treat comparisons of IN vs. ON for medical, employment, drug use, alcohol use and illegal activity, family relations, AE’s/SAE’s, psychiatric status and quality of life at 12, 24, 36 and 48 weeks, using the above longitudinal random effects models depending on the nature of the outcome. 

5.20.5 Mediation Analyses of Indirect and Direct Effects of Implanted Naltrexone The analyses described above focus on the total effects of IN) vs. ON on viral load, ART adherence, and relapse to opioid use. These effects are of clinical interest, but the mechanism of the intervention effect is likely to involve direct effects of IN vs. ON on opioid use, and indirect effects on ART adherence and viral load (above or below 400 threshold) mediated by the effects on opioid use. These effects involve three processes that change over time: viral load, opioid use, and adherence to ART. As a result, many types of analysis are possible. 

First, to investigate these indirect and direct effects of the intervention, we will perform mediation analyses on each of the 24-week and 48-week viral load outcomes. For these binary outcomes, we will follow the recommendations of MacKinnon et al (2007) and use the product of coefficients approach to estimating and testing indirect effects of the intervention. For each time point, there will be sets of repeated measures of opioid use and ART adherence from prior time points available for use as mediators. For the 24-week outcome, our basic analyses will use (1) average ART adherence, and (2) total weeks with opioid use, from baseline to the 12-week time point. Thus, we are examining whether early intervention effects on opioid use and ART adherence lead to 24-week effects on viral load levels. In addition, we will examine the direct effect of the intervention on ART adherence, and its indirect effect as mediated by opioid use. For the 48-week time point, we will examine the role of cumulative ART adherence and opioid use to the 24-week time point as mediators of the 48-week viral load effect. 

Next, to make more use of the longitudinal data on mediators, we will extend the longitudinal mixed effects models described above for the primary outcomes, to include time-varying covariates representing opioid use and ART adherence. In contrast to the formal mediation analyses, these models give a more complete picture of the time-varying effects of ART adherence and opioid use on viral load, but do not directly address the mediation effects. However, Krull and MacKinnon (1999, 2001) describe how the longitudinal analyses of viral load, opioid use, and ART adherence described in the primary and secondary outcomes can be combined with these analyses to derive estimates of indirect and direct effects of the intervention on the viral load outcomes. Here, the repeated opioid use and ART adherence measures comprise “level 1” measures, and the treatment assignment variables comprise a “level-2” variable, in the Krull and MacKinnon multilevel framework. 

Finally, these analyses do not account for the fact that the levels of the mediator variables, opioid use and ART adherence, and self-selected by the subjects, so that comparisons of the outcome across different levels of these variables are not protected by the initial randomization. In exploratory analyses that parallel the MacKinnon et al (2007) analyses described above, we will perform mediation analyses based on the Rubin causal model (Ten Have et al (2007), Lynch et al (2008)) that will act as sensitivity analyses to assess whether the observed indirect effects are confounded by subject characteristics.

5.21 Logistics: 

  5.21.1 In Russia: Dr. Zvartau will manage budgeting and project administration, supervise overall implementation, and take the lead in solving technical or logistical problems that may emerge.  Dr. Krupitsky will focus on supervising treatment at both addiction programs with a focus on coordinating work between the Leningrad Region Addiction and AIDS Centers.  He will work in close collaboration with Dr. Lioznov who will focus on implementing the study in the AIDS clinics with a focus on coordinating work between Pavlov and Botkin.  A medically trained assistant project coordinator will assist Dr. Lioznov and a scheduling coordinator will assist Drs. Lioznov, Krupitsky, and other research staff for making patient appointments and following up on missed appointments.  

The Director of each AIDS Center will work with Drs Krupitsky, Lioznov and other research staff to implement the study at their site, which will require constant attention to study procedures in their daily interactions with treatment staff.  This project will be the first to study Prodetoxon in the AIDS Centers thus logistical issues will be a constant focus as the work progresses.  One addiction psychiatrist, drug counselor and research technician will be based at each addiction program with the flexibility to cover for the other or a research assistant at an AIDS clinic in case of illness or vacation. One research assistant will be based at each AIDS clinic and supervised by a senior research assistant reporting to Dr. Verbitskaya.  As with research technicians, each assistant will cover for the other and be able to collect data at either of the addiction programs if necessary.  One phlebotomist and research nurse will be assigned to each pair of addiction treatment/AIDS clinics and divide their time between the locations to which they are assigned. 

Dr. Verbitskaya is head of the laboratory of Biomedical Statistics at Pavlov and will have overall responsibility for data collection and management. She is an experienced biostatistician who works with Drs. Zvartau, Krupitsky and Lioznov and has been responsible for data management and analyses in all Penn/Pavlov studies. One senior and one junior data manager will assist her in supervising research assistants, organizing the database and performing quality control.  She will maintain e-mail contact with Lynch who will provide input into constructing and maintaining the database, and assist in planning and implementing analyses and preparing reports and papers. Drs. Zvartau, Krupitsky, Lioznov and Verbitskaya are fluent in English and no significant communication problems have emerged in the course of our collaboration. A Pavlov pharmacist will responsible for storing, coding and labeling medications, keeping pharmacy records from Pavlov and the AIDS Centers, and providing pharmacy data for outcome and safety evaluations.

5.21.2 At Penn: Dr. Woody has been the P.I. of all Penn/Pavlov studies.  As P.I. he has taken the lead in conceptualizing, writing and submitting grant proposals, maintaining daily/weekly contact with Drs. Zvartau, Krupitsky and Verbitskaya by e-mail and annual or bi-annual visits to the research sites, suggesting analyses, helping prepare reports and papers, and making sure that IRB and other approvals are completed on time.  He has a longstanding collaboration with Dr. Metzger on studying the relationship between addiction treatment, HIV risk and seroconversion, and with Dr. Lynch through previous work and the VA and the recently published study on Suboxone treatment of opioid addicted youth.  The collaboration with Dr. Gross is new though Dr. Woody has worked with him in the context of projects at the VA and as part of the Penn Center for AIDS Research.  Dr. Gross has not visited the St. Petersburg sites but met Drs. Zvartau, Krupitsky and Lioznov on a conference call in planning this project. 
Ms Poole will assist Dr. Woody as the U.S. project coordinator.  She has worked with him as project coordinator on pharmacotherapy studies and was coordinator of the Suboxone study of opioid addicted youth.  She has visited the HIV clinics and addiction programs in St. Petersburg and the Leningrad Region and will help monitor study progress and help prepare regulatory documents, SOPs, reports and papers.  Ms Cardillo will help Dr. Woody organize travel schedules and budgets, prepare CRDF forms for transfer of salary funds, and collate data for reports to Penn and Russian investigators and IRBs.

5.20.3 Coordination with current implant study: If approved and funded, we should be ready to begin this study about the time the implant study ends. 

5.20.4 Response to unexpected problems: This study is the most complex that we have yet attempted and we expect challenges.  Though we have no way to be certain of success, we have solved unexpected problems in earlier studies.  For example, in the current implant study we originally planned to test an injectable formulation similar in concept to Vivitrol that was produced by Drug Abuse Sciences, but DAS ran out of money and could not honor their commitment.  After much discussion Drs. Zvartau and Krupitsky contacted Fidelity Capital and negotiated a reduced price with matching placebo for Prodetoxon.  We then received NIDA approval to use Prodetoxon, and the project appears to have been a success based on the interim analysis described above. 

5.22 Retention of Study Records: All CRFs and source documents are maintained in the files of the Russian P.I. (Dr. Zvartau) for a minimum of two years following the end of the study. The Investigator will maintain a list of names and addresses of all patients and other relevant means of identification if a long-term follow-up or review of data is necessary.
5.23 Limitations/Potential Problems:

5.23.1 Russia Will Approve Agonist Maintenance, Patients and Providers Will Choose It, and Naltrexone Will Become Impossible to Study: We think this scenario is unlikely based on the strong opposition to using agonists for addiction treatment in Russia.  In the unlikely event that the law changes to allow agonist treatment, it would probably take years for it to be used on a large scale due to the need to develop an infrastructure and the inertia based on historical opposition to its use.

5.23.2 Limited information about interactions between naltrexone and ART medications:  We do not think that naltrexone will influence ART medication levels for the reasons described earlier, and will obtain data to see if there is any indication that ART influences naltrexone plasma levels, also as described earlier.  Treatment and research staff will evaluate patients regularly for evidence of adverse events so as detect them if they emerge. 

5.23.3 Generalizability: We have no way of knowing if different substance use patterns in other cultures may affect generalizability of data from this study.  Our experience with naltrexone in the U.S. has been that addicts who continue taking it stop using opioids and reduce, rather than increase, use of alcohol, amphetamine, cocaine, and other abusable substances.  The findings that naltrexone can prevent relapse to alcohol dependence suggests there may be a biological effect from naltrexone that generalizes to other substances, thus the applicability of findings from this study may be useful not only in stopping opioid use, but also in reducing cocaine and other substance use though we have no way of being certain unless similarly-designed naltrexone studies are done in settings where other drugs are used at greater frequencies. 

5.23.4 Credibility: Positive findings may be dismissed because the study was not done in the U.S.  We have no control over this problem other than to do the best work possible and get the results published in peer-reviewed journals.  Russia has excelled in other areas of science, and technologies developed by Russian scientists have been adopted in other countries.  Though the Russian IN product may not be available in other countries, the principle of using extended release formulations should generalize to other long-acting products as they become available. 

5.24 Significance: Findings showing that extended release naltrexone improves outcomes in opioid addicted patients receiving ART will identify a new option that could be used to improve outcomes from ART for an important and problematic group of patients.  As such, extended release naltrexone could be shown to be important addition to the limited options currently available to help opioid addicted patients avoid relapse and maximize the benefits of ART. 
6. Inclusion Enrollment Report (NA; this is a new application)

7. Progress Enrollment Report (NA; this is a new application)

8. Protection of Human Patients

8.1 Overview of Procedures to Minimize Risks and Protect Patients: 

8.1.1 Ethical considerations of ON as a control: All patients will get naltrexone, either oral or implant, and each is effective if taken as directed.  In the interim analysis of the current study the implant kept patients in treatment longer and did significantly better at preventing relapse than oral naltrexone, though there was a hint that the oral might to do slightly better than placebo when the final analyses are completed. 

Regarding the decision to continue the current implant study to the original 306 patients after the findings of the interim analysis, we did not have a better option than to increase efforts to involve family members in supervising oral naltrexone adherence because we did not have additional supplies of oral or implant naltrexone.  Furthermore, the placebo group was offered more intensive addiction treatment than is generally available and may be doing better than with usual treatment, though we have no way to prove it.

8.1.2 Monitoring for AEs and SAEs: All patients will have comprehensive psychiatric and medical screening prior to randomization and at each counseling and assessment where evaluations for AEs will be routine.  A member of the research team will be available at all times to answer questions and assess possible AEs.  Patients will be withdrawn from the study if they show severe deterioration or if determined clinically necessary for other reasons.  Patients who relapse, are withdrawn, dropout, or complete the study will be continued on ART if judged appropriate by AIDS Center staff and offered the most appropriate level of addiction treatment that is locally available.

8.2 Possible Adverse Events

8.2.1 Naltrexone and liver toxicity:  We do not think that the risk of liver damage from naltrexone is high based on the information presented earlier in this proposal.  But as a precaution patients will have ALT, AST and GGT repeated at weeks 8, 16, 24, 36 and 48 and if any enzyme is >3 times the top limit of normal a repeat test will be done.  If any repeat test result is > 3 times the top limit of normal, or if a patient is symptomatic (e.g. fatigue, anorexia, jaundice, nausea, vomiting, dark urine, light stool, abnormal pain), the patient will be referred to a hepatologist for further evaluation and a recommendation about continuing study medication.  If necessary to complete the evaluation and make a treatment recommendation, Dr. Zvartau or Krupitsky will ask the Pavlov pharmacist to let the hepatologist know if the patient is on IN or ON.  We expect this situation to be rare or non-existent based on prior experience with naltrexone as summarized earlier.  These precautions, combined with frequent contact between patients and staff at the AIDS Centers and addiction programs, should provide a meaningful level of monitoring for possible liver damage and appropriate response if evidence of damage emerges in the course of the study.

8.2.2 Naltrexone and precipitated withdrawal: Naltrexone can precipitate withdrawal if physiological dependence on opioids is present when it is given.  To avoid unintended withdrawal, patients will be given a urine drug test and naloxone challenge prior to starting naltrexone, as described earlier.  

8.2.3 Possible interactions with non-steroidals: Though data from the Lucey et al study (2008) using Vivitrol showed no effect of NSAIDs in patients taking naltrexone, other studies have shown that non-steroidals taken with naltrexone can increase the chances of liver damage.  As a precaution, patients will be warned of this possibility and advised to take NSAIDs only if necessary, and to take low doses if use of these medications is necessary.  Non-steroidal use will be recorded on the CRF for other medications so that the potential for such interactions can be evaluated.

8.2.4 Possible interactions between naltrexone, ART and HIV: The fact that naltrexone is metabolized by extra hepatic sites suggests that interactions with antiretroviral medications are unlikely, though the possibility for interactions at the level of excretion by the kidneys or other sites exists since no studies have been done to examine them.  The effect of naltrexone on HIV replication is unknown though the study done by Xu Wang et al did not find an increase in viral replication associated with naltrexone.  If adverse interactions occur, they are likely to be detected quickly since patients will be seen every two weeks at the addiction treatment programs, evaluated monthly at the AIDS Centers, and tested for viral load, CD-4 count, and liver enzymes at specified intervals. 

8.2.5 Possible interactions between ART and naltrexone: Plasma samples to measure naltrexone and 6ß-naltrexol levels will be collected at weeks 4, 8 and 12 and frozen at -20 degrees C.  In year 4, plasma samples will be taken at similar intervals from 20 patients being treated with IN by Dr. Krupitsky or colleagues, but who are not on ART.  Naltrexone and 6ß-naltrexol levels from each group will be measured by Dr. Dave Moody at the University of Utah and compared to see if there is any evidence that ART alters naltrexone or 6ß-naltrexol levels (see letter of support from Dr. Moody).  Costs for these tests are included in year 4. 
8.2.6 Opioid blockade in case of serious injury: Opioid effects are blocked in patients on naltrexone but can be overcome by using massive doses, stopping oral medication, or having the implant removed.  This possibility will be explained to patients in the consent.  No such situations have occurred in the prior and current naltrexone studies.  

8.2.7 Overdose from loss of tolerance: Patients starting naltrexone must be free of physiological dependence on opioids, making them more liable to overdose if they stop naltrexone and use opioid doses similar to those they used when actively addicted.  Patients who drop out of naltrexone treatment will be at risk for this problem, though using naltrexone probably introduces no risks that do not already exist since standard addiction treatment in Russia is detoxification, inpatient rehabilitation, and referral to local health centers for outpatient followup.  The potential for this problem is unavoidable in heroin addicts receiving ART since remission from addiction is a condition for starting therapy.  Patients will be warned about it during the informed consent process. 

8.2.8 Irritation or infection at the implant site: The most common side effect of the implant is mild/moderate irritation lasting 2-3 days.  A low dose of triamcinolone is part of the implant formulation to minimize this risk, and local irritation has not been a significant problem. Precautions taken to minimize the risk of infection include having a surgeon insert the implant using sterile disposable equipment in a room used only for phlebotomy and minor surgery with thorough cleaning of the site before and after the procedure.  

There have been 11 infections at the implant site among 360 (3.1%) implants. No infections were in the placebo group, 10 in the IN group, and 1 in the ON group (IN vs. PL, p=0.001; IN vs. ON, p=0.003).  All infections were superficial and resolved in 3-7 days with antibiotics.  We think that the higher proportion of infections among IN patients was because some tried to remove the implants.  We interpret this difference as evidence that the implant works.  Other AEs were seen in 6-9% of patients with no significant differences between groups and no SAEs attributable to any medication condition. We think that the risk of these superficial wound infections is very small compared to the risk for cellulitis, septicemia, endocarditis, and other infections that could result from relapse to addictive patterns of intravenous heroin use. 

8.2.9 Distress from behavioral ratings: These consist of clinical interviews and self-rating scales that ask about drug and alcohol use, HIV risk, psychiatric disorders, mood, anhedonia, and social function. Some questions may be embarrassing or make patients feel uncomfortable, though this problem has not been observed to date.  

8.2.10 Violation of confidentiality: This risk is present in any study where participants are identified by name.  To protect against it, all information will be kept in locked file cabinets and CRFs will be coded using a numbered reference system maintained by the data management team.  Patients’ names will appear only on the consent forms, which will be kept separate from patients’ data.

8.3 Adverse Event Monitoring:

8.3.1 Definition & Management of Adverse Events: An adverse event is any untoward occurrence in a patient and need not have a causal relationship to treatment.  Patients will be asked about adverse events at each visit and AEs will be recorded on an AE Report Form.  The report will include the condition or event and direction of change; indication of whether or not the condition was pre-existing and, if so, whether it worsened in severity and/or frequency; the action taken; outcome of the event and its dates of occurrence.  The Investigator will rate each event in terms of its relationship to the study medication and its severity.  Information will be based on the signs or symptoms reported or detected by lab tests and/or a clinical evaluation.  In addition, patients will be checked following implantation and routinely asked questions such as: “How have you been feeling since your last visit; has anything new or different happened?” Or, “Have you noticed any problems with the medications?”  

A SAE is any untoward occurrence that: a) results in death; b) is life-threatening; c) requires in-patient hospitalization or prolongs an existing hospitalization; d) results in persistent or significant disability/incapacity; e) requires intervention to prevent serious injury; or f) causes a congenital anomaly/birth defect. Any unexpected AE or SAE must be reported to the Russian and US P.I.’s and their IRBs, and the Adverse Effects Subcommittee at Pavlov (see below and Appendix for members). Research staff will prepare reports that are e-mailed, phoned or faxed to the relevant committees for review.  All events that are fatal, unexpected or life threatening require reporting within 24 hours of the time they become known and a follow-up report within 5 additional working days.  An unexpected AE is one that is not identified in the product information and may be classified as an AE or SAE depending on clinical judgment.  Reports of unexpected AEs and SAEs will be given to the Penn IRB and the Pavlov IRB and Adverse Effects Subcommittee as they emerge; reports of AE’s will be provided annually.  

8.3.2 Adverse Event Report Forms (AERFs): AERFs will be developed from those used in prior naltrexone studies and ACTG trials.  AE reports will be checked by Drs Krupitsky, Lioznov, Zvartau or AIDS Center medical staff for completeness and classification and then forwarded to the Pavlov IRB and Adverse Effects Committee. English translations will be made and e-mailed to Dr. Woody and Ms Poole for reporting to the Penn IRB.  

8.3.3 Pavlov Adverse Effects Subcommittee (AESC): Pavlov has an Institutional Subcommittee that reviews AEs and SAEs and serves as their DSMB.  It has six members: two internists, a pathologist, a pharmacologist, a jurist, and a pediatrician and will monitor this study for safety.  Reports of unexpected AE’s and SAE’s will be forwarded to the AESC and the Pavlov and Penn IRB’s within the timeframes described above.  Data will be reported as belonging to one of two groups: A or B, each representing one of the two arms of the study. 

The AESC or either of the IRB’s can request additional information at any time.  Options include unblinding data, additional analyses, modifying the consent, or stopping the study.  Penn has not required a U.S. DSMB to monitor the Russian studies and we do not think this policy will change.  If it does, we will use the DSMB from the Penn/VA Addiction Treatment and Research Center. Pavlov has a FWA for research, and Drs. Zvartau, Krupitsky and other members of the research team have completed the NIH human subjects course.

Stopping rules will be having SAEs or unexpected AEs attributable to study medication in 10% or more patients, or 3X as many SAEs or unexpected AEs in a single arm. Mild irritation at an implant site or a superficial infection at an implant site that resolves with treatment in 3-7 days will not be counted as an unexpected AE’s; an infection that does not resolve in 7 days or progresses to an abscess that needs surgical intervention will be counted as an unexpected AE or SAE depending on the need for hospital treatment.
8.4 Potential Benefits: Patients with a history of recent heroin addiction will receive a more integrated and pharmacologically effective relapse prevention treatment than they would normally receive.  This combined approach may result in less relapse, better adherence, and better HIV treatment outcome over the length of the study.  If results confirm our hypotheses, extended release naltrexone could become a treatment option to be used with patients who do not want agonist maintenance, or in settings where agonist treatments are unavailable or difficult to access.  Such an approach could be helpful to thousands of opioid addicted patients in many countries who need treatment for HIV but are ineligible because they are active users or likely to relapse with its multiple unhealthy behaviors including poor ART adherence and increased risk of developing resistant strains that can spread to others.  
8.5 Risk /Benefit Ratio: This study involves all the risks described above, however these risks are likely small compared to the potential benefits. For these reasons, we feel that the benefits greatly outweigh the risks. 

8.6 Consents/Institutional Review Board Approval: If this study is funded, Drs Woody, Zvartau, Krupitsky and Lioznov will write consents to screen and participate in English.  The consents will be translated into Russian and back translated into English by a Russian-speaking physician who works at the Penn Center on Addictions.  Certification that the Russian translation matches the English will be provided by the Penn physician, and this certification will accompany the grant when it is submitted to the Penn IRB for review and approval. This procedure has been used in the prior Pavlov/Penn studies and was accepted by the Penn IRB.  NIH will not release funds and the study will not be started until all approvals are obtained and a data safety and monitoring plan is submitted and approved by NIH.  Progress reports will be made to IRBs in accord with applicable regulations.

8.7 Completion and Termination of Study: The Russian or U.S. Principal Investigator, the Penn or Pavlov IRB or Adverse Effects Subcommittee, or NIH may terminate this study at any time if it is determined that the study presents an unreasonable and significant risk to patients.  
9. Inclusion of Women and Minorities

The study will recruit men and women needing treatment for HIV from St. Petersburg and the Leningrad Region.  It will probably have no minority group members since almost all residents of St. Petersburg are Caucasian.  Women make up 15-25% of heroin addicts seeking addiction treatment (see Krupitsky et al 2006b; demographics from interim analysis). Enrollment will most likely be limited to individuals 18 years or older because persons eligible for ART at the AIDS Centers in St. Petersburg and the Leningrad Region have all been 18 years or older and we do not expect that to change.

10. Targeted/Planned Enrollment

11. Inclusion of Children

Patients under 21 will be included but probably none under 18.  Based on experience in the current study comparing IN with ON, we estimate that less than 5% of patients will be between the ages of 18 and 21.

12. Vertebrate Animals (NA)

13. Select Agent Research (NA)

14. Multiple PI Leadership Plan (NA)

15. Consortium/Contractual Arrangements


The study will require a subcontract between Penn and Pavlov State Medical University.  Pavlov will subcontract with the Botkin Hospital; the Leningrad Region Addiction Center is affiliated with Pavlov thus no subcontract with that institution is necessary.  Salary funds for Russian investigators must be routed through the Civilian Research and Development Foundation (CRDF), as described in the budget justification.  Funds for equipment and supplies cannot be transferred directly from Penn to Pavlov if they exceed $10,000, in which case Russian law requires that Penn directly purchase from the company, who then ships the equipment or supplies to Russia, as described in the budget justification. 

16. Letters of Support

17. Resource Sharing Plan


17.1 Sharing data with clinicians and researchers is an essential part of our proposed activities and will be carried out in at least two ways and possibly a third: 


17.1.1 Presentations at national and international meetings: Results from this study are likely to be of interest to clinicians in the Russian Federation and other Former Soviet States, and in the U.S, Europe, Australia, China, Vietnam, India, Indonesia, Malaysia, and other countries where HIV is transmitted by heroin and other opioid addictions.  Potential meetings for presentation of data include international AIDS meetings, and annual meetings of the College on Problems of Drug Dependence and the American Psychiatric Association.   


17.1.2 Publications: Study results will be written up and submitted for publication in refereed journals.  Possible journals include JAIDS, AIDS, Drug and Alcohol Dependence, Addiction, JAMA, and JSAT.


17.1.3 Public data set: NA since annual budgets are <$500,000. 
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