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PHARMACOTHERAPY OF OUD

Full agonists (methadone, LAAM)

Partical agonists-antagonists

(buprenorphin)

Full antagonists (naltrexone)



NALTREXONE

Different drug 

formulations:

1. Oral

2. Implantable

3. Injectable





Oral Naltrexone Summary

– Effective if properly supervised 

– With patients with OUD getting older its 

efficacy gradually goes down

– Combination of Naltrexone with 

antidepressants or guanfacine did NOT 

increase efficacy dramatically



PROBLEM: ADHERENCE

“Drugs don’t work in patients who do 

not take them”

Everett Koop, MD



How can we improve naltrexone treatment?





NALTREXONE

Different drug 

formulations:

1. Oral

2. Implantable

3. Injectable



Implantable Naltrexone: Route 

and Dosage

PRODETOXONE, tablets for implantation

1000 mg of naltrexone



Pharmacokinetics of Prodetoxone
(data from the manufacturer)

Blood samples were collected in one week, one and two months after implantation
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Log Rank (Mantel-Cox)  Sig.

P(NI+OP)- (PO+PI)<0,001

P(NI+OP)- (PI+ON) <0,001
P(ON+PI)- (PO+PI)=0,069

Kaplan-Meier Survival Functions: Drop out
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Naltrexone implant

HIV Risk Assessment Battery
RAB drug risk RAB sex risk



AE

(non-surgical) (% visits)

AE (surgical – wound 

infection) 

(% implants)
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Only one SAE in PI+OP 

group: the holecystectomia 

due to the stones in 

gallbladder .



Naltrexone Implant Summary

❖ Implantable naltrexone demonstrated 

greater effectiveness in the treatment of 

opioid dependence in comparison to oral 

naltrexone and placebo.

❖Implantable naltrexone is basically 

comparable to oral naltrexone and placebo in 

terms of safety and tolerability except 

surgical adverse events (wound infection at 

the implantation site).



LIMITATIONS for PRODETOXONE

1. Surgical procedure

2. Wound infections (particularly in HIV+ 
individuals)

3. Cosmetic defects 

4. Relatively easy to take out within the 
first few weeks after implantation

5. Dos not provide 2 months long 
blockade in some patients (small 
proportion)



Is there another way to improve 

naltrexone therapy ?



NALTREXONE

Different drug 

formulations:

1. Oral

2. Implantable

3. Injectable



Extended Release Injectable 

Naltrexone

Pouder Solvent

Microspheres

(Suspension)

Needle

+

▪ Monthly injection



Medisorb®: Mechanism of Drug 

Release

HYDRATION POLYMER EROSION

Initial release Sustained release

Crystalline Drug Polymer matrix

d

DRUG DIFFUSION

Initial Release:

Drug at or near the surface dissolves and diffuses away

Sustained Release:

PLGA degrades, creating pores for drug diffusion and 

release from microspheres

Amorphous Drug



Dean RL. Front Biosci. 2005 Jan 1;10:643-655. 

Dunbar JL, et al. Alc Clin Exp Res. 2006;30:480-490.

Data on File, Alkermes, Inc.

Pharmacokinetics

▪ Steady state by 2nd dose

▪ Minimal accumulation 6β-naltrexol 

▪ Limited 1st pass metabolism by liver

▪ Monthly naltrexone (380 mg vs 1,500 mg)

Mean steady-state naltrexone concentration following 

monthly XR-NTX 380 mg compared to daily oral dosing

XR-NTX 380 mg

Oral naltrexone 50 mg





Response Profile
Cumulative % of Participants at Each Rate of Weekly

Confirmed Abstinence:  XR-NTX 380 mg vs. Placebo

 Total abstinence (100% opioid-free weeks) during Weeks 5-24 was reported in 45 (35.7%) 

of subjects in the XR-NTX group versus 28 (22.6%) subjects in placebo group (P=0.0224). 



Retention:  Kaplan-Meier Analysis 
of Time-to-Discontinuation

Median days 

of treatment

Median days

of treatment

 Median days on treatment was significantly longer for patients in the XR-NTX vs. placebo group: 

>168 days vs. 96 days in the placebo group (P=0.0042, log-rank test, adjusted for multiplicity)
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RAB:  Drug Risk RAB:  Sex Risk

Baseline           Week 24



Treatment-emergent Adverse Events: Clinical Events 

With Incidence >5%; and Incidence of Severe and 

Serious Events

Adverse Event, N (%) XR-NTX  380 mg

N=126

Placebo

N=124

Nasopharyngitis 9 (7.1) 3 (2.4)

Insomnia 8 (6.3) 1 (0.8)

Injection site pain 6 (4.8) 1 (0.8)

> 1 adverse event 63 (50.0) 40 (32.3)

> 1 severe adverse event 0 (0) 0 (0)

> 1 serious adverse event * 3 (2.4) 4 (3.2)

Discontinued due to serious adverse event 0 (0) 2 (1.6)

Liver function tests, mean change at endpoint

ALT, IU/L

AST, IU/L

+6.9

+3.8

+5.6

+6.7

 In the XR-NTX group, 3 patients reported 4 SAEs consisting of infectious processes, 

e.g.,  AIDS/HIV or other infection.

 In the Placebo group, 4 patients reported 5 SAEs: 2 infectious, 1 drug dependence, 

1 psychotic disorder and 1 peptic ulcer.









Overall conclusion
(15-year studies of 1132 patients with OUD treated with different formulations of naltrexone)

Oral naltrexone: 
– Effective if supervised 

– With patients with OUD getting older its efficacy gradually goes down

– Combination of Naltrexone with antidepressants or guanfacine does NOT 

increase efficacy dramatically

Long acting sustained-release Naltrexone: 

Naltrexone implant (Prodetoxone):

– More effective than oral Naltrexone

– Long working (2-3 months)

– Minor surgery => Risk of surgical AEs

Injectable naltrexone (Vivitrol):
‒ Easier to use

‒ Good tolerability

‒ Works shorter (1 month) 

than implant

Naltrexone treatment reduces HIV drug risk behavor
and thus prevents HIV spread



HYPOTESIS TO BE TESTED

CAN EXTENDED RELEASE NALTREXONE 

IMPROVE ADHRENCE TO 

ANTIRETROVIRAL THERAPY IN PATIENTS 

WITH OUD - AND ART’s EFFICACY





STUDY FLOW CHART

68  Did not complete
44 Lost to follow-up                  
20 Refused
1 Incarceration 
3 Death 

200 Randomized

38 Excluded
35  Did not meet inclusion criteria                      
3  Withdrew consent     

70 Have CD4 and VL 
data

Figure 1.  Study Flow Diagram

238 Individual Screened 
for  Eligibility

100 Assigned to Oral 
Naltrexone

32 Completed trial

100 Assigned to 
Naltrexone Implant

17 Completed NTX 
treatment

55  Did not complete
44 Lost to follow-up                  
8 Refused  
1 AE
1 subject removed implant
1 Death 

46 Completed trial

32 Completed NTX 
treatment

82 Have CD4 and VL 
data

Methods:

• 200 recently detoxified

HIV+ ART naïve opioid

addicted patients

• Randomized 1:1 to 12

months of NI+ON placebo

and ART, or ON+NI placebo

and ART

• All were offered every

other week drug and

adherence counseling



Secondary Outcomes: 

Addiction treatment more often completed in NI than in

ON group (32% vs 17%, p<0.05)

Retention in addiction treatment
Kaplan Meier Survival Functions

Log-rank test

P=0.011



Mean number of opioid positive visits 

per patient



Cumulative % of opioid negative urines



Secondary Outcomes: 

ART retention was better in NI group than in ON group

(46% vs 32%, p<0.05)

Retention in ART 
Kaplan Meier Survival Functions

Log-rank test

P=0.025



Secondary Outcomes:  

MEMS cup openings higher in those who continued naltrexone, regardless of 

group assignment (Mean±SD): 9,22%±8,52% vs. 38,45%±16,20%; ANOVA 

(F1=268.46, P<0.001)

MEMS cups opening
Proportion of taken ART pills

(calculated on the basis of the number of pills that patient supposed to take within a year)



Viral Load

Primary Outcome: More HIV suppression in NI than 

ON [66% vs 50%; OR (95%CI)=1.94 (1.10-3.43)]



CONCLUSION

Naltrexone implant:
❖Prevents relapse to opioids

and

❖Improves HIV treatment outcomes

in patients with OUD



LIMITATION
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