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Background

• The opioid crisis has disproportionately affected those who experience homelessness.
• Multifaceted approach has been used to support this population including outreach and 

barrier free access to treatment. 



Methods

• Retrospective cohort study of individuals who accessed office-based addiction 
treatment programming with the Boston Health Care for the Homeless Program 
(BHCHP) between Jan 1 and Dec 31, 2018

Program description:
• Nurse case managers play a central role. 
• OAT prescribed in the first visit. 
• Behavioral management conducted by behavioral therapists. 
• The primary outcome was all-cause mortality, identified by cross-linking the 

BHCHP cohort with the Massachusetts Department of Public Health’s Registry of 
Vital Records and Statistics.



Methods
• Matched based on a record linkage tool (LinkPlus)
• National Death Index criteria: (1) social security number, (2) first and last name, with 

month and year of birth (±1 year), or (3) first and last name with month and day of birth
• The 2 investigators achieved perfect concordance and interrater reliability (κ = 1.00)

Used a Cascade of Care Model:
• (1) OBAT program retention (based on program attendance via in-person visits with a 

BHCHP OBAT physician, nurse care manager, or behavioral health care professional 
independent of buprenorphine prescriptions);

• (2) buprenorphine initiation (based on the first buprenorphine prescription during the 
study period), continuation (defined as having subsequent buprenorphine prescriptions), 
and adherence (defined as having a positive buprenorphine urine toxicologic screen); and 

• (3) opioid abstinence (defined as having no detectable opioids on urine toxicologic 
testing). 



Methods

COVARIATES:
• Covariates were selected a priori and abstracted from the electronic health record using 

automated methods. Sociodemographic characteristics included age, sex, race/ethnicity, 
insurance status, and housing status as recorded in the baseline clinical encounter, 

• dichotomized into literal homelessness (shelter or street) vs other living situations. 
• Clinical characteristics included comorbid conditions, medications, and addiction treatment–

related characteristics
• Time-varying addiction treatment–related characteristics included OBAT program attendance, 

buprenorphine adherence, and opioid abstinence, as previously defined and measured on a 
monthly basis.



Methods 
Continued 
Statistical Analysis:

• Tabulated all-cause mortality rates and leading causes of death. 
• Multivariable Cox proportional hazards regression analyses to identify baseline and time-

varying characteristics associated with mortality, reporting hazard ratios (HRs) and 95% Cis
• Excluded variables that were highly collinear and variables with a limited number of outcomes 

because we would not be able to establish associations
• Assess addiction treatment–related outcomes at 1, 3, 6, 9, and 12 months
• Sum and percentage of positive buprenorphine toxicologic tests and the sum and percentage 

of negative opioid toxicologic tests for each individual.
• Multivariable logistic regression to identify baseline characteristics independently associated 

with OBAT retention at 1 month, reporting odds ratios (ORs) and 95% CIs. 



Results
• A total of 193 individuals (13.2%) died, with an all-cause mortality rate of 29.0 per 1000 person-years
• The leading cause was drug overdose, accounting for 87 (51.8%) of these deaths
• Opioids were present in 100% of the drug overdose deaths 
• Age (adjusted HR [aHR], 1.34 per 10-year increment; 95% CI, 1.16-1.54) and a Charlson comorbidity index score 

of 2 or higher (aHR, 1.55; 95% CI, 1.10-2.18) were independently associated with increased hazard of all-cause 
mortality

• Past-month OBAT program attendance remained protective against all-cause mortality (aHR, 0.43; 95% CI, 0.24-
0.78

• Past-month opioid abstinence (aHR, 0.37; 95% CI, 0.18-0.78) was independently associated with decreased 
hazard of all-cause mortality



Results





Results





Discussion
Individuals who experienced homelessness and engaged with OBAT experienced the following:

• High mortality rates
• Substantially high numbers dying from overdoses. 
• OBAT program attendance was associated with decreased mortality despite complete opioid 

abstinence being uncommon.
• Continuous retention in addiction care was low, with considerable loss to follow-up within the 

first month of care
• all-cause mortality in this cohort was 12-fold higher than in a similarly aged general population
• 2-fold higher than in a similarly aged homeless population
• program attendance remained protective independent of buprenorphine adherence and opioid 

abstinence
• a low-threshold harm reduction approach that prioritizes engagement in addiction care 

whenever possible regardless of lapses in previous attendance or ongoing illicit drug use
• Patients who were living in a shelter or on the street were less likely than housed individuals to 

be retained in OBAT care at 1 month but also less likely to die during follow-up



Limitations

LIMITATIONS:

• Adults who received care in BHCHP’s OBAT program, so the findings may not be generalizable to 
homeless individuals who avoid care or to homeless adults in other cities. 

• Observational nature of the study introduces the possibility of confounding by unmeasured 
variables, such as the severity of addiction, periods of incarceration, and social supports



Our Discussion





Background

• Buprenorphine is used to treat OUD
• Up to 30% of this population may be using concurrent Benzos which put them at high risk of 

overdose. 
• Some findings suggest that benzodiazepines may enhance retention in buprenorphine maintenance 

treatment
• Benzodiazepines have also been associated with:
• Increases in drug-related poisonings 
• All-cause mortality 
• Non-overdose deaths 
• Decreased retention in treatment 
• Accidental injury-related emergency department visit
• Limited studies on the interaction between benzos and buprenorphine. 



Methods



Methods Continued 
• Individuals ages 12 to 64 with insurance claims indicating an opioid use disorder diagnosis, at least one buprenorphine 

prescription, and at least one nonfatal drug-related poisoning were included for analysis.
• Buprenorphine use was characterized in terms of strength, quantity, and days of supply in order to calculate a daily milligram 

dose. 
• Stratified into daily buprenorphine doses  >12 mg and <12mg
• Case crossover study design was used. 
• Units of observation were person-days, denoting days during which patients were enrolled in a health insurance plan. 
• Case periods were days when a patient experienced nonfatal drug related poisonings
• Control periods were nearby days without poisoning events 
• Person-day of observation by the presence or absence of benzodiazepine or Z-drug treatment and the presence or absence 

of buprenorphine treatment
• Individuals with fewer observation days on either side of the index event were included with missing days treated as 

censored. 
• selective serotonin reuptake inhibitors (SSRIs) (sertraline, fluoxetine, escitalopram, and citalopram) were included in our 

conditional logistic models as an active comparator analysis





Methods Continued

• Ascertainment of Outcomes and Exposures: 
benzodiazepine, Z-drug, and buprenorphine prescriptions were evaluated on strength, 
quantity dispensed, and days of supply

• Strength of each benzodiazepine or Z-drug in terms of total diazepam-equivalent 
milligrams

• Daily diazepam-equivalent dose by multiplying the number supplied by strength (in 
diazepam-equivalent milligrams) and dividing by days of supply

• Benzodiazepine and Z-drug dosage was stratified into high-dose (diazepam-equivalent-mg 
dose .30 mg) and lowdose (#30 mg)

• Benzodiazepine exposure was categorized by the duration of action, namely, short-acting 
(half-life #24 hours) or longacting (half-life .24 hours)



Methods Continued

Statistical Analysis:
• SAS
• logistic regression models stratified by subject and modeled the risk of poisoning as a 

function of drug exposure by days with or without treatment.
• additive or interactive effects of benzodiazepines or Z-drugs and buprenorphine in 

association with drug-related poisonings.
• SSRIs were included in our models as an active comparator analysis
• Subgroup analyses were conducted to assess the effect of buprenorphine treatment 

days, compared with days without treatment, on drug-related poisoning among patients 
who received benzodiazepine or Z-drug prescriptions and those who did not







Results
• Excluded individuals without drug-related poisonings, individuals who never received medication for opioid use disorder, and individuals 

without days of naltrexone and methadone treatment and days of observation outside a maximum of a 1-year period before and after the 
index poisoning 

• 1,968,944 person-days (13.9%) entailed claims for benzodiazepines or Z-drugs, of which 474,181 person-days entailed concurrent 
buprenorphine treatment

• mean daily dose of any benzodiazepine or Z-drug to be 23.4 diazepam-milligram equivalents and the mean daily dose for short-acting 
benzodiazepines, long-acting benzodiazepines, and Z-drugs to be 25.3, 31.3, and 4.9 diazepam-milligram equivalents

• Buprenorphine and Benzo-Z drug poisonings:

• Buprenorphine treatment days were associated with 37% lower odds of drug-related poisoning (95% CI=0.60, 0.66) compared with 
nontreatment days

• Odds of poisoning increased 81% on days when patients were treated with benzodiazepines or Z-drugs (95% CI=1.73, 1.91; model 1)

• Z-drug treatment days were associated with increased odds of poisoning events (odds ratio=1.29, 95% CI=1.19, 1.39), but this was notably 
lower than the odds associated with benzodiazepine treatment days (odds ratio=1.88, 95% CI=1.78, 1.98; model 2)

• No association between SSRI treatment days and drug-related poisonings (odds ratio=0.95, 95% CI=0.90, 1.00; model 3)
• No difference in magnitude of protective effect against poisoning conferred by buprenorphine treatment days when conducting stratified 

analyses of patients who used benzodiazepines or Z-drugs (odds ratio=0.64, 95% CI=0.60, 0.69, model 4) and those who never used 
benzodiazepines or Z-drugs during the study’s observation period (odds ratio=0.64, 95% CI=0.59, 0.69; model 5).



Results

• Similarly elevated odds of drug-related poisoning for short acting benzodiazepine treatment days (odds 
ratio=1.86, 95% CI=1.75, 1.97; model 6) and long-acting benzodiazepine treatment days (odds 
ratio=1.68, 95% CI=1.54, 1.83; model 6)

• Similar patterns to overdose were noted between z-drugs and benzos stratified into low dose and high 
dose. 





Discussion

• Buprenorphine treatment days conferred a nearly 40% reduction in poisonings, benzodiazepine 
or Z-drug treatment days corresponded to a near-doubling in poisoning risk

• Individuals taking both buprenorphine and benzodiazepines or Z-drugs were at elevated risk of 
poisoning, they still had a lower net risk than those taking benzodiazepines or Z-drugs without 
buprenorphine

• Patients with opioid use disorder for whom benzodiazepine or Z-drug cessation is risky, lower 
doses and shorter treatment duration of sedative/hypnotics may reduce risk

• Lower risk of poisonings with long-acting benzodiazepines compared with short-acting 
benzodiazepines and substantially lower risk associated with Z-drugs compared with either long-
or short-acting benzodiazepines

• Switching benzodiazepine users from short-acting to long-acting agents or to Z-drugs may hold 
promise in lowering overdose risk



Discussion

• Even though benzodiazepines and Z-drugs may increase drug-related poisonings, buprenorphine’s 
protective effect is not eliminated by benzodiazepine or Z-drug treatment

• Dose reduction in benzos and z-drugs while maintaining buprenorphine treatment can be 
advantageous.



Limitations

LIMITATIONS:

• Despite active comparator and case-crossover design, we cannot exclude the possibility of residual 
confounding by indication.

• Unmeasured exposures, such as illicit substances and nonprescribed benzodiazepines, have commonly 
been noted in the opioid user population (37) and warrant further investigation

• Secular time trends in exposure and outcome may introduce confounding into case-crossover designs
• Efforts to control for temporal variation and reduce heterogeneity in observation time per person using 

calendar time and time from event as a covariate and restricting study subjects to a maximum of 2-year 
periods of observation

• limited by its focus on nonfatal drug-related poisonings as opposed to poisoning deaths



Our Discussion
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