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Clinical Update: 

WHAT TOXICOLOGY TESTING REVEALS DURING RECOVERY: 

Using Longitudinal Toxicology Data to Better Understand and Support 
Individual Recovery Journeys 

 

Background: Recovery is a Longitudinal, Not Necessarily Linear, Process 

Substance use disorders (SUD), including opioid use disorder (OUD), may require ongoing assessment and 
management over time rather than treatment limited to a single episode. Longitudinal research demonstrates 
substance use trajectories can include periods of improvement, persistence, recurrence, and re-engagement with 
treatment. National epidemiologic data demonstrates substantial variability in recovery trajectories among 
individuals with a history of SUD.1-2  For OUD specifically, longitudinal studies demonstrate opioid use often decreases 
following treatment initiation, although patterns of use may vary among individuals over subsequent months and 
years.3 

This concept is also reflected in current addiction treatment guidance. The ASAM Criteria, 4th Edition, includes 
Long-Term Remission Monitoring and incorporates recovery management checkups and rapid re-engagement 
when clinically indicated.4 

 

Implications on Longitudinal Testing in OUD 

A reduction in substance use during treatment is clinically meaningful, but a decrease in detected drug use should 
not necessarily be interpreted as elimination of risk. Rather, longitudinal information can help clinicians distinguish 
between sustained improvement, persistent exposure, and recurrence after improvement.  

SAMHSA's TIP 63 describes ongoing clinical monitoring, including urine or oral fluid drug testing, as part of OUD 
treatment. Testing can assist with monitoring medication adherence, assessing treatment response, identifying 
ongoing substance use, and detecting return to illicit opioid or other substance use. Testing frequency should be 
individualized according to clinical circumstances rather than based on a fixed schedule.5 

ASAM's drug testing guidance similarly emphasizes toxicology testing provides information about recent substance 
exposure and should be used to support treatment monitoring. Results should be interpreted in conjunction with 
the patient's history, examination, and psychosocial assessment rather than in isolation.6 
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Aegis Longitudinal Testing Data  

Study Population 

• Fentanyl analysis: 554 patients; 7,692 specimens 

• Polydrug analysis: 393 patients; 5,498 specimens 

• Mean specimens/patient: 13.9–14.0 

• Median specimens/patient: 12 

• Range: 5–36 specimens/patient 

 

Patient-Level Fentanyl Detection 

Treatment Period Patients with Fentanyl Detection 
Days 0–90 13.4% 

Days 91–180 8.5% 
Days 181–270 8.3% 
Days 271–365 7% 

 

Patient-Level Any Drug Detection 

Treatment Period Patients with Any Detection 
Days 0–90 37.7% 

Days 91–180 29.3% 
Days 181–270 28% 
Days 271–365 25.7% 

 

Concurrent Polydrug Detection (≥2 Drug Classes Detected) 

Treatment Period Patients with Concurrent Detection 
Days 0–90 15% 

Days 91–180 10.4% 
Days 181–270 10.9% 
Days 271–365 9.9% 
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Patient-Level Detection by Drug Class 

Drug Class Days 0-90 Days 271-365 Relative Reduction Overall p 
Opiates 14.2% 7.4% 48.2% <0.001 
Fentanyl 13.5% 7.6% 43.4% <0.001 

Methamphetamine 13.7% 9.9% 27.8% 0.0157 
NPS 7.9% 4.3% 45.2% 0.0247 

Cocaine 17.8% 13.5% 24.3% 0.0253 
 

Patient-Level vs. Specimen-Level Detection 

Outcome Days 0-90: 
Patient 

Days 271-365:  
Patient 

Days 0-90:  
Specimen 

Days 271-365:  
Specimen 

Fentanyl 13.4% 7% 6.1% 8% 
Any Drug 37.7% 25.7% 22.0% 24.0% 

≥2 Drug Classes 15.0% 9.9% 6.2% 7.6% 
 

Most Frequent Drug Combinations 

Combination Total Detections 
Fentanyl + Cocaine 227 

Fentanyl + NPS 130 
NPS + Cocaine 96 

Opiates + Cocaine 70 
Methamphetamine + Cocaine 69 

 

Among 554 patients with OUD, patient-level fentanyl detection declined from 13.4% in days 0–90 to 7% in days 271–
365, while a smaller subgroup continued to demonstrate persistent or recurrent detection. In the polydrug cohort, 
any drug detection declined from 37.7% to 25.7%, and concurrent detection of ≥2 drug classes declined from 15% to 
9.9%. These are observational findings and cannot establish treatment and/or testing itself caused the reductions. 

Overall, this represents a 6.3 percentage point absolute reduction and an approximately 47% relative reduction from 
the first to the final treatment period. The overall difference across the four periods was statistically significant 
(Cochran's Q = 42.8, p < 0.001). The largest change occurred between the first and second periods, when 34 patients 
changed from fentanyl detected to not detected, compared with 7 who changed from not detected to detected. 

The same general pattern was observed when a broader range of substances was evaluated. The polydrug analysis 
considered detection of fentanyl, opiates/opioids, methamphetamine, cocaine, and novel psychoactive substances 
(NPS). 
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Importantly, the reduction was not attributable to a single drug class. Patient-level detection decreased across all five 
evaluated classes: 

• Opiates: 14.2% → 7.4% 

• Fentanyl: 13.5% → 7.6% 

• Methamphetamine: 13.7% → 9.9% 

• NPS: 7.9% → 4.3% 

• Cocaine: 17.8% → 13.5% 

Although overall detection declined, concurrent detection of multiple drug classes persisted in a subset of patients. 
The proportion of patients with detection of two or more drug classes during a treatment period decreased from 
15% during days 0–90 to 9.9% during days 271–365. The overall difference was statistically significant (Cochran's Q = 
15.21, p = 0.002). The drug combinations observed most frequently across the dataset included: 

• Fentanyl + cocaine 

• Fentanyl + NPS 

• NPS + cocaine 

• Opiates + cocaine 

• Methamphetamine + cocaine 

This finding is clinically relevant because aggregate improvements can coexist with a smaller group of patients who 
continue to experience substantial or recurring substance exposure. 

 

Clinical Interpretation 

A single toxicology result provides a snapshot of recent exposure. Repeated testing over time can provide a 
trajectory. 

For example, a patient may demonstrate: 

• continued negative results after treatment initiation; 

• an initial positive result followed by sustained negative results; 

• intermittent recurrence after a period of improvement; 

• persistent detection across multiple treatment periods; or 

• detection of multiple substances that change over time. 

These patterns can provide different clinical information than simply categorizing a patient as “positive” or 
“negative” at a single point in time. 



 

Copyright © Aegis Sciences Corporation All Rights Reserved 
 

 

Aegis longitudinal analysis illustrates this distinction. Although fewer patients demonstrated fentanyl detection as 
treatment progressed, a smaller group continued to account for a disproportionate number of positive specimens. 
In the fentanyl cohort, the 10 patients with the most positive specimens accounted for 38.5% of all fentanyl-
positive specimens, demonstrating why specimen-level and patient-level analyses can tell different stories. 

 

Summary 

In this longitudinal analysis of patients receiving OUD care, patient-level fentanyl detection decreased during the 
first year, as did detection of any evaluated drug and concurrent detection of multiple drug classes. However, a 
smaller subgroup continued to demonstrate persistent or recurrent detection.  

These findings support interpreting toxicology results longitudinally rather than as isolated positive or negative 
events. Serial results can provide additional context for evaluating changing patterns of substance exposure over 
the course of treatment. The analysis is observational and cannot establish that treatment or testing caused the 
observed reductions.  

 

Clinical Takeaway 

Longitudinal toxicology testing can complement clinical assessment by providing objective information about recent 
substance exposure and medication adherence. Serial results may help clinicians recognize improvement, 
persistence, recurrence, and changing patterns of substance exposure and incorporate these findings into 
individualized treatment and monitoring decisions. 

 

NOTICE: The information above is intended as a resource for health care providers. Providers should use their 
independent medical judgment based on the clinical needs of the patient when making determinations of who to 
test, what medications to test, testing frequency, and the type of testing to conduct. 
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