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Executive Summary

Medication-assisted treatment (MAT) is defined as the use of FDA-approved
medications in combination with counseling and other psychosocial support services,
delivered by a multi-disciplinary team of doctors, nurses and counselors. MAT offered
through opioid treatment programs is widely recognized as the gold standard of care for
the treatment of opioid use disorders’ An overwhelming amount of evidence in
published research demonstrates the substantial benefits of MAT, including reductions
in overdose deaths, drug use, criminal activity and risky health behaviors that increase
risk for HIV and Hepatitis C.*

The current paper adds to existing literature and reports nationwide treatment
outcomes for a sample of approximately 39,000 patients enrolled in BayMark Health
Services' outpatient opioid use disorder treatment programs since 2020. BayMark is a
leading provider of evidence-based opioid use disorder treatment services in North
America.

The data indicate that patients show significant improvement in all of the measured
clinical outcomes over time. Specifically:

 lllicit drug use decreases by 65% over the first three months in treatment, and
decreases by an additional 23% throughout the course of treatment

e 32% reduction in substance use-related problems over the first two years in
treatment

 Significant improvements (range: 12%-23%) in patient self-reported mental and
physical health ratings over the first month in treatment

 33% and 38% improvements in comprehensive mental and physical health
assessment scores over the first two years in treatment, respectively

* 67% reduction in legal problems over the first two years in treatment

» 30% improvement in family/social relationships over the first two years in treatment

* 16% improvement in employment-related challenges over the first two years in
treatment

» Ongoing experimental methods to improve outcomes for patients using fentanyl
have increased retention by 7% and reduced illicit fentanyl use by 43% over the first
three months in treatment

The clinical outcomes reported in the current paper indicate the critical importance of
keeping patients enrolled in treatment where they get better over time. They also add to
the evidence that MAT as provided by opioid treatment programs and office-based
opioid treatment programs results in meaningful improvements in clinical outcomes.

Communications regarding this report can be addressed to Research@baymark.com
For all other inquiries, email Media@baymark.com
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01. General Introduction

The opioid epidemic and increasing presence of potent synthetic opioids (chiefly
fentanyl) continue to cause a heavy toll on society! Rapid increases in the number of
overdose deaths between 2019 and 2020 was driven by synthetic opioids — primarily
fentanyl.” Indeed, provisional data from the CDC reports that the majority of the more
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than 107,000 drug overdose deaths involved synthetic opioids!

Medication-assisted treatment (MAT), defined as the use of FDA-approved medications
in combination with counseling and other psychosocial support services delivered by a
multi-disciplinary team of doctors, nurses and counselors, is widely recognized as the
gold standard of care for the treatment of opioid use disorders (OUD)* An
overwhelming amount of evidence in published research demonstrates the substantial
benefits of MAT." Frequently reported examples of MAT's effectiveness include
reductions in overdose deaths and maladaptive health behaviors that increase risk for
HIV and Hepatitis C, reduced drug use, and criminal activity. Indeed, it is commonly
reported that MAT is associated with significant cost reductions in healthcare and the
criminal justice system:*

The current paper adds to historical data on the effectiveness of MAT and reports
patient demographics and treatment outcomes for a sample of approximately 39,000
patients who received/are receiving outpatient MAT (methadone and buprenorphine)
services in BayMark Health Services’ OTPs and OBOTs between 2020 and 2022. To our
knowledge, this is the largest reported data set of OUD treatment outcomes available
today. Patient demographics and outcomes data was compiled from available
electronic health records systems and from reliable and valid assessments and
questionnaires administered to patients as part of BayMark's internal research program?’

The timeframe of reporting includes the unprecedented COVID-19 pandemic, which
contributed to a measurable and sustained impact on treatment outcomes. Moreover,
the past few years are associated with rapid increases in the presence, availability, and
subsequent quantities of fentanyl used by new and existing patients. Fentanyl has
introduced significant challenges for MAT providers in the form of more difficult
medication inductions, the likely need for higher peak doses than suggested by
traditional therapeutic guidelines, and increased rates of early treatment dropout.

A brief discussion of the findings, the limitations, and future directions appears in the
conclusions section toward the end of the document.



02. Patient Demographics

Patient demographics for the sample of 38,900 (98.9% OTPs; 1.1% OBQTSs) patients are
reported in Figure 1. The sample of patients was majority male (n=21,901) with an
average age of 43.0 years old (SD=16.2; Range=18-35). The largest age group consisted
of adults between 35 and 49 years of age.

With regard to patients’ self-reported racial identity, the majority of the sample reported
White/Caucasian (n=29,175; 75% of sample), followed by Black/African-American
(n=5,057; 13%), Hispanic/Latino (n=3,501; 9%), and unknown/other (n=778; 2%).
Patients identifying as American Indian/Alaskan Native, Asian, Native Hawaiian/Pacific
Islander, or multiracial each represented less than 1% of the sample (total n=389).
Notably, the attained racial percentages are similar to recent US Census data, which is
likely due in part to the large sample size and expansive geographic area covered by
included clinics®

Figure 1. Patient Demographics
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03. Treatment Retention and Drug Test

Outcomes

Treatment Duration and Length of Stay

Published literature frequently points to the critical importance of keeping patients
active in treatment to achieve the best outcomes®**Indeed, measures of treatment
retention and/or length of stay are commonly linked with outcomes such that longer
treatment durations are associated with reductions in illicit drug use and craving,
improved mental and/or physical health, and other psychosocial outcomes.™ It is
frequently reported that the best outcomes occur beyond one continuous year in

treatment’’

The current paper reports treatment durations in multiple ways. First, the overall
average length of stay (admission to discharge) for newly admitted patients was 1.50
years. At the time of data extraction, patients actively enrolled in treatment had an
average of 3.20 years in treatment. Next, the percentage of newly admitted patients who
remained in treatment for at least the first three months (measured as first to last
medication days) is also reported. This time period was selected as an easily
understood and commonly reported metric in the field. Moreover, separate internal
analyses indicate that more than 50% of newly admitted patients who stay in treatment
for the first three months will remain in treatment for more than one year. If patients
stay for 120 days, over 76% will remain in treatment for at least one year.

If patients stay for
120 days, over 76%
will remain in
treatment for

at least one year.




Treatment Retention and Drug Test Outcomes
Retention Over First Three Months of Treatment

Figure 2 reports the average three month retention rates by calendar quarter over the
past few years. The data are organized with a three month delay such that the average
retention rates in the figure reflect patients admitted to treatment in the three months
prior. Average three-month retention rates ranged from 56.5% to 69.4%. Notably, the
decreases in retention from Q1 2020 through Q3 2021 were likely a result of challenges
associated with the COVID-19 pandemic, proliferation of fentanyl and other synthetic
opioids throughout the country, and significant challenges in recruiting and retaining
clinical staff. Comparatively, average three month retention through 2019 was ~67%.
Thus, the year 2020 was associated with a significant decrease in retention and current
retention rates remain significantly lower than historical rates.

Figure 2. Retention over first three months of treatment
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Treatment Retention and Drug Test Outcomes

lllicit Opioid Use: Urine Drug Test and Patient Self-
Reported Use

Primary measures of MAT treatment effectiveness are related to patients’ ongoing use
of illicit opioids. Drug use behaviors are typically assessed by laboratory- confirmed
urine drug tests, self-reported use, and with questionnaires/assessments that probe
other substance use behaviors.

Figure 3 reports the percentage of all administered drug tests that were favorable (i.e.,
negative test result for drugs) for illicit opioids over time. BayMark consistently finds
that approximately 85% of all opioid drug tests do not contain illicit opioids. There was a
noticeable decrease in favorable test rate (more illicit drug use) throughout 2020, but
rates have stabilized through 2021 and 2022.

Figure 3. Percentage of Favorable Opioid Drug Tests
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Treatment Retention and Drug Test Outcomes
Favorable Drug Test Rates

It is expected that favorable drug test rates will vary considerably by patients’ time in
treatment. Figure 4 graphs the improvement in favorable opioid test rates as a function
of time. At admission virtually 100% of patients are using illicit opioids as reflected by
the very low favorable test rate. However, almost 70% of drug tests administered to
patients within their first three months in treatment do not contain illicit opioids. This
percentage increases to almost 88% among patients who have been in treatment for
more than one year. Together, this indicates a rapid reduction in illicit opioid use over
the first three months, and modest but sustained reductions in illicit use thereafter.

Almost 70% of drug tests
administered to patients within
their first three months in
treatment do not contain illicit
opioids.

Figure 4. Favorable Drug Tests by Time in Treatment

Favorable Drug Tests by Time in Treatment
100

75

50

Percentage

25

Admission < 3 Months 3-6 Months 6-12 Months > 1 Year



Treatment Retention and Drug Test Outcomes
Substance Use Problems Improvement Over Time

Patient samples also regularly self-report recent drug use in terms of quantity of drug
used per day and the number of days of use over a designated time period (typically the
past month). 18% of recently sampled patients reported past month illicit opioid use on

an average of 9.1 days/month and reported using an average of 2.0 grams of opioids
daily.

Improvements in problems related to substance use were assessed with validated
assessments commonly used in the field, such as the Addiction Severity Index (ASI)!
Figure 5 graphs improvements in substance use-related problems from the ASI by
displaying the percentage improvement at the end of the first and second years of
treatment compared with baseline (admission). Significant improvements in substance
use problems were found over each of the first two years in treatment compared with
baseline.

Figure 5. Substance Use Problems Improve Over Time
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04. Patient Health Data Findings

Data Findings
Health Symptom Improvements Over First 30 Treatment
Days

All sampled patients received a minimum of one hour of monthly counseling. In
practice, many patients exceeded this minimum, especially in the early phases of
treatment. Patient health outcomes were assessed using a variety of validated
questionnaires and assessments routinely administered in distinct intervals. Among
these include commonly used tools such as the ASI, the Brief Addiction Monitor (BAM),
and a variety of Likert scales asking patients to self-report current or recent health
ratings?” Use of varied assessments that target different time intervals allows for a
more thorough understanding of patients’ day-to-day health and prolonged changes in
health over longer time periods.

Figure 6 displays percentage improvements in health ratings over the first 30 days in
MAT treatment measured by self-report Likert scales and the health portions of the
BAM. The figure reports improvements on all health indicators. Average baseline mental
and physical health ratings were in the mild to moderate severity range, which is
common among patients in outpatient MAT programs.

Figure 6. Health Symptom Improvements Over First 30 Treatment Days
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Data Findings
Mental and Physical Health Improvements Over First 2
Years

Figure 7 displays patients’ improvements in mental and physical health from the ASI by
reporting percentage improvements at the end of the first and second years in
treatment compared with admission (baseline). The figure indicates significant
improvement in patients’ mental and physical health symptom profiles over the first two
years in treatment.

Figure 7. Mental and Physical Health Improvements
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Data Findings
Legal Problems, Employment Rates, and

Social Relationships

Other commonly measured treatment outcomes fall under general the categories of: 1)
Social relationships; 2) Legal problems; and 3) Employment/financial challenges. All
three outcome categories are measured by the respective scales from the ASI
assessment, and are displayed in Figure 8. The data indicate percentage improvements
in each category over the first two years in treatment, compared with admission
(baseline).

Figure 8. Social Relationships, Legal and Employment Improvements
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05. Unique Implications of Widespread

Fentanyl Use

Patients using fentanyl spent significantly
less time in treatment (almost 50% fewer
days), were admitted with more severe health
profiles and diagnosed mental and physical
health conditions.

Within the past year, fentanyl testing expanded to all clinics as part of standard
laboratory-confirmed drug test panels. Since then, illicit fentanyl has been detected in
23.2% of all administered drug tests. This number reflects test rates for all patients,
including stable patients that have significantly reduced or are no longer using fentanyl.
However, fentanyl was detected in over 62% of urine drug tests among patients within
their first three months of treatment. Trends in the drug test data indicate that fentanyl
use is increasing over time.

Preliminary analyses found that treatment outcomes among patients with unfavorable
fentanyl drug tests were worse than patients with favorable fentanyl tests. Patients
using fentanyl spent significantly less time in treatment (almost 50% fewer days), were
admitted with more severe health profiles and diagnosed mental and physical health
conditions, had a higher prevalence of polysubstance use, and showed less
improvement in reported outcomes over time compared with patients not using
fentanyl.

Early findings from an ongoing internal experimental protocol designed to improve
outcomes for patients using fentanyl as their primary drug of choice have produced
promising results. The protocol specifically targets higher methadone dosing with the
hypothesis that the strong agonist composition of fentanyl may necessitate more rapid
upward dose titration and/or higher therapeutic doses than what has traditionally been
suggested for non-fentanyl opioids.
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Patients in the experimental protocol were safely brought to therapeutic methadone
levels (often referred to doses between 80 mg — 120 mg) within 10 days and were
compared with patients on traditional dosing schedules who reached comparable
medication doses in ~30 days. All patients were evaluated by physician providers prior
to participation and were deemed to have sufficient physical and medical ability to
participate.

Early preliminary analyses found improved retention and reduced fentanyl use among
patients in the experimental protocol. Three month retention was 77%, which is 7%
higher than the overall average year-to-date retention at the participating clinics.
Moreover, the most recent data show an almost 60% retention rate five months after
admission. With regard to fentanyl drug test rates, Figure 9 reports that the percentage
of unfavorable fentanyl drug tests over the first three months in treatment is
significantly lower among patients receiving accelerated dosing compared with patients
on traditional dosing schedules.

Figure 9. Experimental Protocol Contributes to Reduced lllicit Fentanyl Use
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06. Conclusions

BayMark's outpatient programs are successful
at keeping patients in treatment, and patients

who stay in treatment get better over time and
have fewer physical and mental health issues.

The data reported in the current paper indicate that BayMark's programs have been
successful at retaining patients in treatment. BayMark's focus on critical early
treatment periods (often the first few months of treatment) contributes to sustained
retention and average treatment durations that exceed the commonly-reported
benchmark of a minimum of one year in treatment.

The data also indicate that patients who stay in treatment get better over time. This is
evidenced by measured improvements in several important outcomes over time. lllicit
drug use and drug-related problems declined rapidly over the first few months in
treatment and continued to decline throughout patients’ tenure in the program.

Mental and physical health symptoms, measured using distinct assessments over
multiple time periods, improved significantly throughout the course of treatment.

The data also found improvement in family and social relationships, fewer legal
problems, and fewer employment-related problems as a function of time in treatment.

The measured improvements in the reported outcomes are significant, and likely due in
part to the comprehensive care offered in the programs. Patients regularly complete
counseling sessions and build relationships with clinic staff and other patients. While
not measured in the current data, the supportive environment offered in the treatment
programs likely contributed to improved retention and outcomes.
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Preliminary data indicates that individuals who use fentanyl have worse treatment
outcomes than patients that primarily use other opioids. As such, treatment providers
need to consider methods to improve outcomes for these patients. One such method
involves identification of appropriate agonist medication dosing patterns for patients
using fentanyl. The potency of fentanyl may necessitate more rapid upward dose
titrations and/or higher therapeutic doses than what has traditionally been used for
patients using less potent opioids (e.g., heroin). Early preliminary findings from the
reported internal experimental protocol designed to bring patients to therapeutic doses
more rapidly has led to improved retention, and significantly fewer unfavorable illicit
fentanyl drug tests compared with patients on traditional dosing protocols.

With regard to limitations, each reported outcome variable currently has a limited ability
to communicate with other outcomes. In order to best understand the nuances of the
data and develop more sophisticated prediction models, more expansive data-
extraction and reporting capabilities needs to be developed. BayMark has made
considerable progress in this area, and will continue to work toward this goal in the near
future.

Overall, the current data supports the efficacy of MAT, as delivered by multi-disciplinary
teams in structured treatment programs emphasizing the combination of medication
and psychosocial support, as the gold standard for the treatment of opioid use
disorders. Use of MAT and the comprehensive care offered by specialized OUD
treatment facilities is more important than ever given the proliferation of fentanyl and
other potent synthetic opioids. Together, the field needs to continue to explore methods
to keep patients engaged in treatment services where patients are benefitting from a
number of tangible improvements in their lives.
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About BayMark Health Services

The disease of addiction is an epidemic and a crisis in the United States. As
the leader in opioid use disorder treatment, BayMark is dedicated to
providing innovative, individualized Medication-assisted treatment (MAT)
and other support services to the patients and communities we serve.

Offering a Complete Continuum of Care Through:

Opioid Treatment Programs (OTPs) Withdrawal Management Services (Detox)
Office-Based Opioid Treatments (OBOTs) Inpatient and Residential Treatment Services
Intensive Qutpatient Programs Mental Health Treatment Services

Partial Hospitalization Programs
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