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BACKGROUND: Methadone is a medication provided to those with opioid use disorder. There has been a rise in people testing positive for fentanyl at medication for opioid use disorder (MOUD) clinics. The increased potency of fentanyl has challenged providers when stabilizing patients on methadone. 

PURPOSE: This project aims to improve the effectiveness of methadone induction protocols in patients who test positive for fentanyl at a MOUD clinic.

METHODS: A retrospective chart review was conducted to evaluate patients who sought treatment between November 2019-February 2020. 80 patient charts were reviewed, and 12 data points were collected. 

RESULTS: 50 of the 80 patients were prescribed methadone. Of those, 23 patients (46%) tested positive for fentanyl on their first urine drug screen (UDS). There was a 2% difference in retention when comparing patients who initially tested positive for fentanyl compared to those who initially tested negative for fentanyl. Following induction, 90% of patients tested positive for fentanyl. Mean methadone doses differed between those who tested positive for fentanyl (67 mg) and those who tested negative (75 mg). After one year, 53% of patients tested positive for fentanyl. Mean methadone doses differed between those who tested positive for fentanyl (82 mg) and those who tested negative (102 mg). 

CONCLUSION: Areas of practice have been identified that would benefit from improvement, such as the assessment tool used and protocols for ancillary medication. Further research is needed to identify long-term solutions to the opioid epidemic with the rise of synthetic opioids, such as fentanyl.
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Problem Description 
This project focused on new patients who voluntarily presented for care and tested positive for fentanyl at an outpatient program that provides medication for opioid use disorder (MOUD) in Vermont. There has been an increase in the number of patients entering treatment who test positive for fentanyl. This increase is confirmed by urine drug screens collected at the start of treatment and at random intervals throughout treatment. Treatment for opiate use disorder can be broken into two primary phases, the induction phase, and the maintenance of therapy phase (Bromley et al., 2021). This project concentrated on the induction phase. The standard induction protocol (SIP) for patients on MOUD is a month-long process with the goal of dose stabilization (see Appendix A). Dose stabilization occurs when patients enter abstinence from illicit use, withdrawal symptoms are managed, and cravings to use decrease. This project focused on methadone as the medication of choice during the induction phase.
During induction, methadone dosage increases are based on a Clinical Institute Narcotic Assessment (CINA) Scale administered by nursing staff prior to providing the patient's dose for the day (Peachey & Lei, 1988). This scale quantifies subjective and objective withdrawal symptoms and records the last illicit use and cravings to use. Medical doctors and nurse practitioners at this clinic have set a protocol that correlates CINA scores with dose increase increments of 0 mg, 5mg, or 10 mg (see Appendix A). Following the nursing staff administration of the CINA assessment, the patient's dose is increased immediately at the dosing window. Continued fentanyl use during induction can increase the time it takes for methadone doses to stabilize due to fentanyl's mechanism of action and potency. Fentanyl use during treatment can mask withdrawal symptoms when CINA assessments are done, resulting in smaller dose increases due to lower CINA scores. Longer dose stabilization times can lead to decreases in program retention due to patient frustration. This frustration can result in a return to use and program absences. Patients must present daily to the clinic while on SIP. When a patient is absent during SIP, their dose cannot increase upon their next return. After SIP ends, patients are encouraged to make medical appointments to continue to increase their dose if withdrawal symptoms and cravings persist. Unless medical orders are input, Nursing staff can no longer immediately increase methadone dosages after SIP has ended. 
Once SIP has ended, there are many patients who still test positive for fentanyl and continue to report withdrawal symptoms and cravings. This indicates that SIP guidelines are not allowing these patients to reach a stable dose effectively. However, there has been no project to identify the true number of people who use fentanyl that are reaching a stable dose on SIP. 
Available Knowledge
The use of illicit fentanyl and fentanyl analogs has risen dramatically over the last decade. The rate of overall opioid-related fatal overdoses from 2019-2020 has increased by 33.9% (Ciccarone, 2021). This rise in fatal overdoses was driven by a 53.1% increase in synthetic opioid-related overdoses (Ciccarone, 2021). Synthetic opioids are fentanyl and its analogs like carfentanil (Ciccarone, 2021). While there was a rise in synthetic opioid-related overdoses, there was a decrease in heroin-related overdoses in this period, indicating an illicit market saturation of fentanyl (Ciccarone, 2021). Fentanyl has a very different pharmacologic effect than heroin (Comer & Cahill, 2019). Fentanyl acts on beta-arrestin, which can cause respiratory depression, whereas heroin acts on G-protein signaling pathways, causing more analgesia (Comer & Cahill, 2019). Fentanyl is more lipophilic and has a more rapid entry to the central nervous system than heroin (Comer & Cahill, 2019). Fentanyl is 30-40 times more potent by weight than heroin thus contributing to the increased risk of overdose (Ciccarone, 2021). This tolerance causes debilitating withdrawal symptoms as the effects of recent use wear off. Fentanyl tolerance and withdrawal symptoms create a use cycle that is difficult for people to break. 
Currently, medications such as methadone, buprenorphine-naloxone, buprenorphine, and naltrexone are the gold standards in treating OUD (Strain, 2022). Programs for MOUD typically include medication administration, harm reduction services, and mental health services. People who have OUD enroll in a program to receive these medications when they are ready to begin the process of recovery (Strain, 2022). The goal of MOUD is for patients to enter abstinence from the use of opiates by reaching a stable dosage on one of the gold-standard medications (Strain, 2022). Dose stabilization is ideally within the first month of MOUD induction (Strain, 2022). The market saturation of fentanyl has made it difficult for patients to be successful in their treatment goals. However, MOUD has shown to be successful in promoting harm reduction in patients who use fentanyl. It is common for patients to test positive on urine samples for fentanyl more than once within the first year of treatment (Arfken, Suchanek, & Greenwald, 2017). According to Krause et al. (2017), around 37.9% of patients report concomitant fentanyl misuse while on MOUD. This concomitant use indicates that practice standards in treating OUD are not effective. Concomitant fentanyl use may be due to insufficient dosages of methadone, creating challenges in minimizing withdrawal symptoms and cravings MOUD (Bromley et al., 2021). If withdrawal symptoms and cravings are not kept under control during the initiation of treatment, retention of patients decreases, and the risk of overdose increases (Bromley et al., 2021). Traditional methods of MOUD induction may not be successful in patients who use fentanyl. Ultimately, little is known about the true effectiveness of methadone in those who use fentanyl (Comer & Cahill, 2019). Further laboratory research needs to be done for more clinical recommendations in prescribing MOUD to address this public health crisis caused by fentanyl (Comer & Cahill, 2019). 
Rationale
This project utilized Donabedian's framework to improve the quality of healthcare delivery. The Donabedian model focuses primarily on structure, process, and outcome (McDonald et al., 2007). Structure within this model is defined as the "physical and organizational aspects of care settings" (McDonald et al., 2007). Process is defined as the avenue through which care is provided to improve patient health. Patient health can include physical changes, satisfaction with care, knowledge improvement, and functional restoration (Kourtis & Burns, 2017). Outcomes are defined as the effects that the healthcare system has on the health of the patient population. This conceptual framework stresses the interplay among structure, process, and outcomes to improve quality through change. This means that improved outcomes cannot occur in isolation. Good structure and good process must be precursors to result in good outcomes. Donabedian framework provides the initial conceptual framework for quality assessment. Quality assessment is the first step to quality improvement and clinical practice change (Kourtis & Burns, 2017). This project utilized quality assessment of current practices to provide quality improvement in clinical practice. This quality assessment allows for processes within the structure, the outpatient MOUD clinic, to be improved following gap identification. The improvement of these processes will result in improved patient outcomes. 
The intervention of this project focused on quality assessment first. The effectiveness of current methadone dosing guidelines on decreasing withdrawal symptoms, cravings, and illicit use was assessed. This quality assessment informed how best to implement quality improvement in this setting. Based on data analysis from this quality assessment, alterations to methadone dosing guidelines were recommended to providers. This allowed providers to improve the quality of care given to patients at this clinic. 
Specific Aims 
This project aimed to improve the effectiveness of methadone induction guidelines in patients who test positive for fentanyl at an outpatient clinic by the Fall of 2022. This project aimed to decrease the amount of time it takes for patients to reach a stable dose through changes to dosing policies based on evidence-based practice standards. 
Methods
Context
This is an outpatient clinic that provides medication and wrap-around clinical support to patients who have opiate use disorder. There are medical providers, nurse practitioners and medical doctors, nursing, social workers, licensed therapists, security, administration staff, and operations and logistics staff that work at this clinic. Medications offered include methadone, buprenorphine, buprenorphine-naloxone, Vivitrol, and naltrexone. The clinic employs a harm-reduction approach to care by offering Narcan, fentanyl-testing strips, and resources on where to find needle exchange sites. The clinic is accessible by public transit and is open six days a week from 6-11 AM. During the induction phase, patients typically are required to come to the clinic daily to receive their dose except for their Sunday medications, which are take-home. Per federal regulations, patients may receive more take-home medication as they stabilize in treatment. Patients who are in the maintenance phase (negative UDS, ability to safely store medication, and time in treatment) may receive up to one month's worth of their take-home medication. Patients are encouraged to engage in psychotherapy at the clinic on a schedule that aligns with their treatment goals. The clinic sees between 200-300 patients daily, with a total patient population of around 1500. New patients can make appointments or walk in to begin treatment from Monday through Friday. Typically, the clinic sees between 1-3 new patients daily. 
Design
The approach this project used was the PDSA cycle model. The Plan, Do, Study, Act cycle is utilized to support quality assessment and improvement in clinical practice at this site (see Appendix C). The PDSA is used to plan how to evaluate the effectiveness of current protocols, with evaluation through retrospective chart review of identified patients, results of the evaluation studied, and recommendations to improve prescribing guidelines presented. A tool this project utilized was a Fishbone Diagram to identify areas that may contribute to the root problem. These areas were targeted in recommendations made to practice change (see Appendix D). 
Intervention(s)
This project evaluated the effectiveness of methadone dosing guidelines at an outpatient clinic. A retrospective chart review followed patients who began treatment between November 2019- February 2020 and tested positive for fentanyl on a urine drug screen (UDS). This project followed these patients for a year, until November 2020-February 2021. This time frame was specifically chosen due to confounding factors that the COVID-19 pandemic may have created in later results. 
This writer collected data from each included patient's induction phase from an electronic health record (EHR) system (see Appendix E). This data was collected from nurse notes in each patient's chart. This writer then collected data over the year previously identified from the included patients' charts (see Appendix E). This data was coded in an Excel spreadsheet on a secure network through VMware to protect patient privacy. Once collected, an analysis of the data was performed. Following data analysis, the results were presented to medical and nursing staff onsite. Recommendations to improve methadone dosing were based on the findings of this project and provided to medical providers onsite. This project completed one PDSA cycle over approximately 6-8 months. 
Measures
This project measured several data points. Data points measured during the induction phase in identified patients included withdrawal symptoms quantified by CINA assessment scores, last self-reported use, initial urine drug screen for fentanyl, and starting methadone dose (see Appendix E). CINA scores and last reported use are obtained by nurses and entered as notes in patient charts. Data points following the induction phase included urine drug screen results for fentanyl and methadone doses at the end of SIP (see Appendix E). Data points at the end of one year of treatment included urine drug screen results, methadone dose, and treatment retention (see Appendix E). These data points, in addition to data collected during the induction phase, measured the overall effectiveness of methadone prescribing guidelines in patients who tested positive for fentanyl. 
Analysis 
This project utilized descriptive statistics to measure the outcomes of aims. More specifically, measurements of central tendency were used to identify relationships among the data points collected. Calculations included the number of new patients during the identified time frame, the number of patients who begin on methadone compared to suboxone, and the number of new patients on methadone who test positive for fentanyl. It is important to compare the number of patients on methadone versus suboxone to understand the magnitude of the results applied to the clinic population. Other calculations include the following: 
· Percent of patients testing positive for fentanyl post-SIP
· Percent of patients testing positive for fentanyl after one year of treatment
· Post-SIP average methadone dose in patients positive for fentanyl compared to those who are negative for fentanyl 
· One-year follow-up mean Methadone dose in patients positive for fentanyl compared to those who are negative for fentanyl
· Number of patients retained in treatment after one year who began treatment testing positive compared to the retention of those who entered treatment testing negative
· Average starting methadone dose
· Average dose post-SIP
· Average dose at 1-year follow-up
· Average CINA score to quantify withdrawal symptoms throughout SIP 
· Percent of patients reporting use throughout SIP 
These measurements were used to draw inferences from data to identify the effectiveness of methadone dosing in patients who test positive for fentanyl at the beginning of treatment. 
Ethical Considerations
The University of Vermont IRB determined this project to be of "not research" status, which does not require IRB review (Appendix G). As this patient population is vulnerable, approval was obtained from this site to review patient charts. All patient information was de-identified and stored on a secure, password-protected network. 
Results
There were 80 patients who entered treatment at this site between the dates of November 2019-February 2020. Out of these 80 patients, 50 of them were prescribed methadone, and 30 were prescribed suboxone. Represented as a percentage, 63% of patients began treatment on methadone, and 38% began treatment on suboxone (see Appendix F). Out of those prescribed methadone, 46% of patients tested positive for fentanyl at the beginning of treatment (see Appendix F). This was collected through an observed urine drug screen and entered in each patient chart. 
The following statistics discussed will only focus on the 46% of patients who tested positive for fentanyl at the beginning of treatment (see Appendix F). The average starting dose at intake was 26 mg of methadone. The average post-SIP dose was 68 mg of methadone. The average one-year follow-up dose of these patients was 92 mg of methadone. The average CINA score in the first two weeks of SIP was 10, and the average score in the second two weeks of SIP was 9. This equated to an average change in CINA score being 0. There were 82% of patients who reported use in the first two weeks of SIP and 65% of patients who reported use in the second two weeks of SIP. 90% of these patients were positive for fentanyl on their first urine drug screen post-SIP. In comparison, 53% of these patients were positive for fentanyl on a one-year follow-up urine drug screen. 
When looking at comparative statistics, there was a 57% one-year retention of patients who tested positive for fentanyl on intake, compared to a 59% one-year retention of patients who tested negative for fentanyl on intake (see Appendix F). The mean methadone dose in patients who tested positive for fentanyl post-SIP was 67 mg (see Appendix F). In contrast, the mean methadone dose in patients who tested negative for fentanyl post-SIP was 75 mg (see Appendix F). The mean methadone dose in patients who tested positive for fentanyl at one-year follow-up was 82 mg (see Appendix F). Whereas the mean methadone dose in patients who tested negative for fentanyl at one-year follow-up was 102 mg (see Appendix F). These comparative statistics show the difference in the effectiveness of the clinic's current methadone induction protocols between those who test positive initially for fentanyl versus those who do not. It illustrates the need for improvement in the induction protocols overall because fentanyl use will not be decreasing soon.
Discussion
Summary
This project aimed to identify the effectiveness of the methadone induction process in patients who test positive for fentanyl at the beginning of treatment. Through quality assessment of current practice at this MOUD clinic, recommendations for improvement were made to providers. This project identified a difference in treatment retention between those patients who initially tested positive for fentanyl versus those who tested negative for fentanyl. There was a relationship shown between higher doses of methadone prescribed in patients who tested negative for fentanyl, both following the induction period and at one-year follow-up. This relationship can be used to infer that MOUD is more effective in patients who test positive for fentanyl when higher doses of methadone are reached at the end of the induction period. It was shown that treatment retention is higher in those who did not initially test positive for fentanyl. An inference can be made that if induction protocols are improved such that higher doses of methadone can be reached in patients who initially test positive for fentanyl, treatment retention will also improve. 
Based on this project's findings, recommendations for practice improvement were made to providers. One of the primary improvements included a protocol for ancillary medication administration, such as hydroxyzine, loperamide, and clonidine, during SIP (Srivastava, Mariani, & Levin, 2020). This project provides concrete contextual elements to the anecdotal experience that patients who are starting treatment describe. It has assessed the quality of practice and outcomes at this specific MOUD clinic in Vermont and identified specific targets in practice to improve. 
Interpretation
This project and its outcomes have created great impacts on this MOUD clinic. The results identified provided areas for improvement in the methadone induction period. The recommendations for practice change based on outcomes began the process of ancillary medication administration protocols to relieve withdrawal symptoms in an efficient manner. Few studies have focused on comparing outcomes during methadone induction between patients who tested positive for fentanyl versus those who tested negative. This project has improved the induction process at this MOUD clinic in Vermont through the process of quality assessment primarily. 
Limitations 
Limitations to this project include the generalizability of the work. The sample size was not large enough to make statistically significant correlations, which limits the validity of the findings. Inferences based on relationships between data sets were made with no correlational or causal statements. There may have been confounding factors in patient retention, such as access to transportation to the clinic or clinic hours conflicting with patient work schedules. 
Improvements in induction protocols are currently limited to what is approved by the Drug Enforcement Agency and what is in line with opioid treatment program regulations. These improvements can not affect the methadone starting dose of 30 mg daily or the speed of methadone titration. These strict guidelines are federal guidelines in place to prevent the risk of overdose from rapid medication titration. These limitations to practice improvement leave minimal options available to providers. 
Conclusions
This project has shed light on areas of practice within the clinic that would benefit from improvement. It has offered feasible solutions to gaps identified through recommendations for change. The process of quality assessment has concluded in this project which in turn will improve processes for staff and patients. There could be further quality improvement projects to identify the usefulness of the implementation of ancillary medication administration during SIP for this clinic or the process of improving the Nursing administration of COWS or CINA assessments. At a larger scale, further in-depth research is needed to identify long-term solutions to the opioid epidemic with the rise of synthetic opioids like fentanyl. Research is needed to provide evidence for the use of harm reduction modalities, like safe injection sites, in the United States. The use of synthetic opioids will continue to rise, affecting not only those who use them but the whole healthcare system. 
Funding 
This project did not require outside funding. 
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Examples of the Standard Induction Protocol
Table A1 
Standard Induction Protocol for patients initiating MOUD on methadone. 

	SIP Day
	Max Dose Range

	Day 1
	30 mg

	Day 2
	40 mg

	Day 3-5
	50 mg

	Day 6-10
	60 mg

	Day 11-15
	70 mg

	Day 16-20
	80 mg

	Day 21-25
	90 mg 

	Day 26-30
	100 mg












Note. After Day 5, patient’s must be at dose for 5 consecutive days prior to another CINA assessment and dose increase. Absences start the 5 days over.

Table A2 

Example of a patient’s chart during SIP to demonstrate the difficulty in reaching an adequate effectively. 

	Day 1
	30 mg 
	

	Day 2
	40 mg 
	

	Day 3
	50 mg 
	

	Day 4
	Absent 
	

	Day 5
	50 mg 
	

	Day 6 
	55 mg 
	CINA score = 6, increase by 5 mg

	Day 7
	55 mg
	

	Day 8
	55 mg
	

	Day 9 
	55 mg
	

	Day 10
	55 mg
	

	Day 11
	Absent
	

	Day 12 
	55 mg 
	

	Day 13
	65 mg 
	CINA score = 9, increase by 10 mg

	Day 14
	65 mg
	

	Day 15
	65 mg
	

	Day 16 
	65 mg
	

	Day 17
	65 mg
	

	Day 18
	75 mg
	CINA score = 10, increase by 10 mg

	Day 19
	75 mg
	

	Day 20 
	75 mg
	

	Day 21
	Absent 
	

	Day 22
	75 mg 
	

	Day 23
	75 mg
	

	Day 24
	75 mg
	

	Day 25
	75 mg
	

	Day 26
	75 mg
	

	Day 27
	85 mg 
	CINA score = 9, increase by 10 mg

	Day 28
	85 mg 
	

	Day 29
	85 mg 
	

	Day 30 
	85 mg
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Synthesis of Literature Reviewed
Appendix B
Synthesis of literature review to answer the clinical question: Are current methadone dosing guidelines effective in achieving dose adequacy in people who test positive for fentanyl? (Johns Hopkins University School of Nursing, 2017)

	Citation
	Purpose/Design
	Method Measurement of Major Variables/Tools
	Data Analysis
	Study Findings
	Appraisal
*LOE/Limitations

	Arfken, C. L., Suchanek, J., & Greenwald, M. K. (2017). Characterizing fentanyl use in methadone-maintained clients. J Subst Abuse Treat, 75, 17-21. https://doi.org/10.1016/j.jsat.2017.01.004 

	The purpose was to identify prevalence of fentanyl exposure, other substances concurrently used, and client perception of how many people are actively seeking to use fentanyl. This study is a retrospective review of clients at a Methadone clinic in Michigan.
	This study obtained data from 113 clients. Data consisted of urine drug screens (UDS) conducted onsite. Perception data was obtained from an anonymous survey. 
	Descriptive statistics and tests from uniform distribution and bi-variate associations with chi- square, Mann-Whitney and Kruskal-Wallis tests were utilized. Surveys were analyzed using paired t-tests, Wilcoxen Signed Ranks tests, and McNemar’s tests. 
	1. 38% of clients had at least one fentanyl positive UDS result. These clients were significantly more likely to leave treatment sooner. 
2. Survey results showed that 67.3% of clients did not know someone seeking Fentanyl.
	JHNEBP Research Appraisal Tool: 
Level IV

Quality: Medium

Limitations: 
-Results from one clinic 
-Survey administered once after UDS collected 
-Survey may have been misunderstood resulting in skipped questions

	Mackay, L., Kerr, T., Fairbairn, N., Grant, C., Milloy, M.J., Hayashi, K. (2021). The relationship between opioid agonist therapy satisfaction and fentanyl exposure in a Canadian setting. Addict Sci Clin Pract;16(1):26. Doi: 10.1186/s13722-021-00234-w. 
	The purpose of this study was to examine dissatisfaction in opioid agonist therapies among those who are exposed to fentanyl. This was an observational study utilizing 222 participants from a longitudinal prospective cohort study in Canada. 
	This study utilized data from semi-annual interviews to collect satisfaction scores and urine drug screen results to identify those who were fentanyl exposed 
	This study utilized Pearson’s Chi-squared test and Wilcoxen Rank Sum test to compare baseline sample characteristics. They then used generalized estimating equations to identify statistical significance. 
	1. About 55% of clients were exposed to Fentanyl. 
2. Higher rate of dissatisfaction led to lower retention in treatment. 3.Lower retention rate was positively associated with fentanyl exposure. 
	JHNEBP Research Appraisal Tool: 
Level VII

Quality: Medium

Limitations:
-Observational study limiting ability to infer causation 
-Not randomized
-Self-reported interviews can result in reporting bias
-Confounders may be present that result in dissatisfaction that were not taken into account. 

	Bao, Y., Liu, Z., Epstein, D., Du, C., Shi, J., & Lu, L. (2009). A meta-analysis of retention in methadone maintenance by dose and dosing strategy. The American Journal of Drug and Alcohol Abuse, 35(1), 28-33. Doi: 10.1080/00952990802342899

	The purpose of this study was to determine what the influence of different methadone doses and dosing strategies are on treatment retention. The study design was a meta-analysis.
	This meta-analysis focused on 18 randomized controlled trials that evaluated dose and retention. This study also identified whether dosing strategies were fixed or flexible. 
	Data was analyzed utilizing Pearson chi-squares of retention and multilevel logistic regression to calculate odds ratios with a 95% confidence interval for effects of dose. 
	1.There was greater retention rates associated with higher methadone doses. 
2. Greater retention was associated with flexible dosing strategies. 
	JHNEBP Research Appraisal Tool: 
Level I 

Quality: High quality

Limitations:
-Homogeneity of studies. 
-Studies were limited to the United States, Australia, and Europe. 

	Donny, E, Brasser, S, Bigelow, G, Stitzer, M, Walsh, S. (2005). Methadone doses of 100 mg or greater are more effective than lower doses at suppressing heroin self-administration in opioid-dependent volunteers. Addiction, 100(10):1496-509. Doi: 10.1111/j.1360-0443.2005.01232.x. 
	The purpose of this study was to determine whether higher doses of Methadone are more effective at reducing illicit heroin use. The study design is a double-blind randomized controlled trial.
	This study had a sample size of 5. Participants were first stabilized on a dose (50mg, 100 mg, or 150 mg) of Methadone over 3-4 weeks in an outpatient setting. Then participants were admitted to an inpatient unit for four weeks. Participants were offered three different doses (random order) of heroin once a week. They were then allowed seven different opportunities to choose between that week’s heroin or money. Subjective findings of withdrawal were also observed and noted by researchers. 
	Data was analyzed using ANOVA with methadone dose, heroin dose, and time as factors. Data was adjusted using Huynh-Feldt corrections. Post hoc comparisons made using Turkey’s Honestly Significant Difference test. 
	1.This study found that as the methadone dose increased the number of heroin injections decreased. 
2.Larger doses of Methadone suppressed withdrawal
3.Larger sums of money were required to suppress participants accepting heroin on lower doses of Methadone (50 mg). 
	JHNEBP Research Appraisal Tool: 
Level I 

Quality: High 

Limitations: 
-Sample size is small reducing generalizability. 

	Sheikh, F.M., Torkashvand, F., Najmeddin, H., & Rezaeian, M. (2016). Predictors of one-year retention in methadone maintenance treatment (MMT) in Iran, Rafsanjani. International journal of high risk behaviors & addiction, 5(3), e29121. https://doi.org/10.5812/ijhrba.29121
	The purpose of this study is to identify predictors of retention in methadone maintenance therapy in Iran. The study design is a cohort study. 
	This study identified 1396 patients between 2011 and 2012 at 16 different clinics. Retention rate was followed for one year. Patient data followed included demographics, criminal history, pattern of drug use, and average daily methadone dose. 
	Data was analyzed using the Kaplan-Meier method and Cox proportional hazards model. These determined retention rate and predictors of retention respectively. 
	The study found that overall retention rate was lower compared to that of other countries. Cox proportional hazards model identified a high methadone dose to encourage treatment retention. Researchers recommended that flexible, individualized dosing is associated with improved retention. 
	JHNEBP Research Appraisal Tool: Level IV 

Quality: Medium

Limitations: Clinics were not in different areas of Iran, so data may not be representative of the country. This study does not have randomization either.  

	Trafton, J., Minkel, J., & Humphreys, K. (2006). Determining effective methadone doses for individual opioid-dependent patients. PloS Medicine, 3(3), E80. https://doi.org/10.1371/journal.pmed.0030080
	The purpose of this study is to evaluate and determine what adequate Methadone dosing is in opiate-dependent individuals. The study design is an observational cohort study. 
	Data was collected from a sample of 222 opioid dependent veterans in the US. Participants initiated methadone treatment and were observed over a year. Data collected included: dosing practices, cumulative dosage, and abstinence from heroin. Data was collected prior to treatment regarding illicit use. 
	Pearson’s correlation coefficients were used to assess associations between dosage and tolerance-related factors. A multivariate linear regression model was done to assess dosage at which the participant was abstinent from heroin, controlling for other predictors as well. 
	1. Individualized Methadone doses without specific numerical recommendations is best
2. To increase success, doses should be titrated until patients experience heroin abstinence. 
	JHNEBP Research Appraisal Tool: Level VII

Quality: High 

Limitations: 
- Demographics of participants were not inclusive
- Study is observational which limits researchers’ ability to know whether dose received was the minimum dose required for abstinence. 
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Outcome Evaluation Plan
Appendix C

Table identifying approach to project used and how outcomes were measured and analyzed. 

	Approach
	Design
	Purpose/Aims
	Intervention/Action/
Process
	Outcome Measures
	Analysis

	Quality Improvement
	PDSA
	This project aimed to decrease withdrawal symptoms, cravings, and illicit use of substances by improving the effectiveness of Methadone dosing guidelines in patients who test positive for Fentanyl at an outpatient clinic in Vermont by Fall 2022. 

	Goals: Decrease withdrawal symptoms, cravings, and illicit use, improve Methadone dosing guidelines, improve induction phase protocols.
 
Team included MDs, NPs, RNs, administration staff

Evaluate Methadone dosing processes and create recommendations to improve guidelines. 

One PDSA cycle over approximately 6-8 months. 
	Measures followed over 1 year: 

Methadone dosages amongst patients who were positive for Fentanyl at the start of treatment

Urine drug screen results

Attendance to treatment

Measures followed during induction phase: 

Withdrawal symptoms quantified by CINA scores

Cravings to use on 1-10 scale 
	Descriptive statistics 

Frequencies 
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Root Causes: A Fishbone Diagram 
Appendix D
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Description automatically generated]Fishbone diagram identifying why methadone dose stabilization time has increased and root causes.  
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Database Categories for Chart Review
Appendix E
The database created included the following column headings: 
· Patient ID
· Taking methadone (yes or no)
· Discharged by February 2021
· Starting dose (mg)
· Fentanyl positive on Intake (yes or no)
· Opioid positive on Intake (yes or no)
· CINA score average in 1st 2 weeks of SIP
· Reported Use in 1st 2 weeks of SIP (yes/no)
· Amount of reported use in 1st 2 weeks of SIP
· CINA score average in 2nd 2 weeks of SIP
· Reported Use in 2nd 2 weeks of SIP (yes or no)
· Amount of Reported use in 2nd 2 weeks of SIP
· Change in CINA average over time 
· Fentanyl positive post-SIP (yes or no)
· Opioid positive post-SIP (yes or no)
· Dose at the end of SIP (mg)
· Fentanyl positive 1 year follow-up (yes or no)
· Opioid positive 1 year follow-up (yes or no)
· Dose 1 year follow-up (mg)
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Results of Retrospective Chart Review 
Table F1 
Table demonstrating descriptive statistics derived from chart review utilizing measurements of central tendency. 
	1 year retention in fentanyl + 
	13
	57%

	1 year retention in fentanyl - 
	16
	59%

	Average starting dose (mg)
	26
	 

	Average dose post-SIP (mg)
	68
	 

	Average dose 1 year follow-up (mg) 
	92
	 

	Average CINA in 1st 2 weeks
	10
	 

	Average CINA in 2nd 2 weeks 
	9
	 

	Average Change in CINA 
	0
	 

	Reported Use in 1st 2 weeks (y/n)
	18
	82%

	Reported Use in 2nd 2 weeks (y/n)
	11
	65%

	Fentanyl Positive Post-SIP
	19
	90%

	Fentanyl Positive 1 year follow-up
	8
	53%



Figure F2 

Pie chart demonstrating the difference in number of patients who are started on methadone compared to buprenorphine
 

Figure F3
Bar graph demonstrating the number of patients at an outpatient MOUD clinic who tested positive or negative for fentanyl between November 2019 and February 2022. 



Figure F4 
Bar graph demonstrating the mean methadone dose (mg) in patients who tested either positive or negative for fentanyl after the SIP period and one year follow-up.
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University of Vermont IRB Determination Letter

Appendix G

Screenshot of UVM IRB determination identifying that this project does not require IRB review. 
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Total Patients on Methadone vs. Buprenorphine

Methadone	Buprenorphine	50	30	

Number of Patients Who Test Positive for Fentanyl on Intake



Fentanyl + 	Fentanyl -	23	27	
Methadone dosages (mg)
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