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• I have no relevant financial relationships with ineligible companies or any other 
disclosures. 

• I am not a toxicologist! My goal is to provide an “on the ground” clinician perspective as 
someone who has reviewed the results of  thousands of  urine toxicology screens.

- If  you need help, your local lab and/or the poison control center at 1-800-222-1222 
are great resources. They are available 24/7 and generally have an “on call” 
toxicologist. 

• This lecture focuses on urine toxicology testing and while the general themes are the 
same with other testing matrixes windows of  detection, collection issues vary. Urine is 
still used most frequently, is the most studied, and is often the easiest to collect.
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Disclosures



• Review essential concepts in urine toxicology testing including testing methods, specimen 
validity measures, windows of  detection and cut-off  concentrations.

• Discuss toxicology testing in the context of  substance use disorder treatment including 
monitoring for prescription medication use and/or returns to use as well as how to talk 
with patients about drug testing.

• Learn how to interpret urine toxicology results including unexpectedly positive/negative 
specimens.

• Examine strategies for caring for special populations including those who are engaged 
with the child welfare and criminal justice systems.
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Objectives
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Why does this matter?



• Toxicology testing only targets specific drugs/drug classes. Know what is in your test!

• Only detects substances when they are above a predetermined threshold “cut off.”

• Duration of  time substances remain in urine varies. 

• Results can be used to guide clinical decision making, enhance safe prescribing of  
medications, and can help clinicians assess the efficacy of  the current treatment plan. 

• Results need to be interpreted carefully – it is a test that requires a medical order. 

• Testing is generally a 2-step process:

- Immunoassay screening that is qualitative – detects the presence (or absence) of  a 
substance as a result of  a chemical reaction.

- Confirmatory testing that is quantitative – can either verify or refute the results of  
the immunoassay screening. 
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Understanding toxicology testing is critical



• Urine toxicology testing is designed to detect the presence (or absence) of  
medications/substances. 

• Four results are possible:

- True positive: The test correctly detects the presence of  the drug/metabolites.

- False positive: The test incorrectly detects the presence of  the drug when none is 
present.

- True negative: The test correctly confirms the absence of  the drug/metabolites.

- False negative: The test fails to detect the presence of  the drug/metabolites. 

6

Important terminology



• Concentration is 
important but is 
generally a guide. 

• Temperature: 90-100 
within 4 mins.

• Adulterants are 
substances added to 
specimen to mask 
presence of  drug.

- Observed 
collection?
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Specimen validity/Adulterants



• What happens if  your cut off  is 7?
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Concentration of  specimen



• Length of  time the substance or 
their metabolites can be detected 
in the matrix. 

• Can be influenced by:

- chemical properties of  the 
substance. 

- individual metabolism rates.

- Route of  administration, 
frequency of  use and 
amount of  substance 
ingested.

- Sensitivity and specificity of  
the test and selected cut off  
concentration. 
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Window of  detection



• Are usually point of  care (POC) tests or sent 
to a lab. +Still no CLIA-waived POC test for 
fentanyl.+

• Are relatively inexpensive and can be done 
quickly. 

• Can be quite accurate or relatively inaccurate. 

• Cross-reactivity can occur as tests compare 
the structural similarity of  the drug (or its 
metabolites) with specifically engineered 
antibodies. 

- Another substance might “look” like the 
substance in question and cause a false 
positive. 
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Immunoassay screening



• Generally, GCMS (gas chromatography mass 
spectrometry)/LCMS (liquid)

• Are more expensive and usually take longer. 

• Are more specific, usually more sensitive, and 
provide quantitative concentrations (e.g., 
ng/ML) of  specific substances and/or their 
metabolite in the specimen. 

• Can identify specific drugs within drug classes. 

• May or may not be necessary depending upon 
clinical circumstances. 
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Confirmatory testing



• Presence of  metabolites can be helpful to monitor for substance being added directly 
to urine but ratios of  primary substance to metabolite should be interpreted very 
cautiously (if  at all). 
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Confirmatory testing



• “Heroin” is not heroin anymore (in Maine anyway). No longer derived from poppies; 
almost entirely synthetic opioid fentanyl. 

• Testing for opioids can be particularly challenging as chemical composition varies by type:

- natural opioids including morphine and codeine;

- semi-synthetic opioids including hydrocodone, oxycodone, buprenorphine, etc.; 

- synthetic opioids including fentanyl, methadone, etc. 

• Fentanyl – window of  detection for primary substance generally 1-2 days (maybe 3) and 
metabolite norfentanyl up to 4 days. +But highly lipid soluble so maybe longer in small 
quantities.+ 
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Opioids



• Poppy seed bagels… morphine and codeine potentially above 300 ng/mL but less than 
2,000 ng/mL. 

14

Opioids



• When “heroin” was heroin. 
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Metabolic pathways of  opioids



• Window of  detection: 1-4 days for most amphetamines. A bit shorter (1-2 days) for 
MDMA (ecstasy). 

• Are positive when patient:

- is taking prescribed Adderall, etc.

- has consumed a “designer amphetamine” (e.g., ecstasy). 

- has consumed methamphetamine. Both methamphetamine and amphetamine 
(primary metabolite) are typically positive.

» Methamphetamine can be further broken down into d-isomer (“meth”) and l-
isomer (in some OTC products). 
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Amphetamines
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Amphetamines



• Cocaine:

- is rapidly metabolized to major metabolite benzoylecgonine. 

- window of  detection usually 1-3 days. 

• Marijuana:

- Window of  detection varies by use (up to 3 days single use, up to 10 days heavy use, 
up to 30 days chronic heavy use). 

- Psychoactive substance (THC) has been seen in products that contain CBD and 
hemp seeds likely due to contamination though this is not common. 

- Literature somewhat mixed on passive exposure (always negative at the 50 ng/mL 
cut off, potentially positive at the 20 ng/mL cut off).  
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Cocaine and Marijuana



• Ethyl glucuronide (EtG) is usually 
measured in urine. 

- become positives shortly after 
low-level exposure to alcohol 
and may remain detectable in 
urine for 1 to 2 days.

• EtG often used in monitoring 
abstinence in clinical and justice 
system settings but often hard to 
utilize in clinical settings.

• Many products used or consumed 
daily (e.g., hand sanitizers, cough 
syrup and mouthwash) contain 
alcohol and could influence results. 
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Alcohol



• Immunoassay tests are often negative because typically designed to detect only small 
number of  many metabolites. Even more true with dark web. 

• Clinical laboratory cut off  is usually 200-300 ng/mL which can detect use but does not 
necessarily detect therapeutic use.  

• Confirmations almost always necessary if  monitoring therapeutic use. 
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Benzodiazepines
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Metabolic pathways of  benzodiazepines



• Substance use disorders are chronic diseases and returns to use are expected events.

• There are many reasons why a patient might not be forthcoming about returns to use.

• Patients do not always know specifically what drugs they might have been exposed to. 

• Discuss results openly and honestly. Treat patients with dignity and respect. Be 
straightforward and non-judgmental. 

• Terminology matters. Use non-stigmatizing language such as ‘‘positive’’ or ‘‘negative’’ as 
opposed to ‘‘clean’’ or ‘‘dirty.’’

• It is okay to say that the results and the explanation do not really align but don’t be 
confrontational.  

• Results can be used to adjust the treatment plan but not “punish” the patient. Presence 
of  illicit drugs correlates to risk of  overdose death. 
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Talking with patients about drug testing



• ???

• Remember the goal of  urine toxicology testing is to (a) detect substance use that could 
complicate treatment response/patient management, (b) monitor adherence with the 
prescribed medication, and (c) monitor for possible diversion.

• Some patients like to be tested at every visit because it helps them stay on track.

• Random specimens are likely best.  

• There are studies that suggest that regular toxicology monitoring improves outcomes.

• The “frequency of  testing should ultimately depend on the clinician’s assessment of  medical 
necessity given the patient’s individual circumstances, including the patient’s risk of  resuming 
non-prescribed substance use, treatment plan adherence and adverse events.” 

• “testing should be used to explore denial, motivation, and actual substance use behaviors.”
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How often to test?



• Generally hard to determine amount of  drug ingested, frequency of  use, patient level of  
intoxication/impairment. 

• Don’t forget that methylphenidate (Ritalin) is a stimulant but not an amphetamine. Must 
be tested for separately. 

• Ketamine is a problem. 

• Novel psychoactive substances are always out there. 

• Don’t forget to call your lab and/or the poison control center with questions!
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Other tips



• Universal screening for SUD in pregnancy recommended using a verbal instrument (4Ps). 
Toxicology testing is also important – “who” to test: 

- https://www.maine.gov/dhhs/sites/maine.gov.dhhs/files/inline-files/MaineMOM-
Guidance-Toxicology-Testing-Pregnant-Patients_061021.pdf

• 33 women with no OUD (and who were negative for fentanyl prior to delivery) received 
fentanyl in their epidural, 76.7% positive (LCMS) and 40% positive (immunoassay) 
intrapartum; 90.5% positive (LCMS) and 61.9% positive (immunoassay) postpartum. Of  
neonates, 76.9% positive (LCMS) with duration up to 30 hours after delivery.  

• Meconium versus umbilical cord (UC). Both detect approximately the last 20 weeks of  
pregnancy. Meconium can be lost/thrown away, generally takes 24-48 to collect. About 
80-100% agreement between meconium/UC though UC more sensitive to amphetamines 
and benzodiazepines and meconium more sensitive to buprenorphine, cannabinoids, 
cocaine, methadone and other opioids.  
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Toxicology as it pertains to SUD in pregnancy

https://www.maine.gov/dhhs/sites/maine.gov.dhhs/files/inline-files/MaineMOM-Guidance-Toxicology-Testing-Pregnant-Patients_061021.pdf


• In 1996, Maine had one of  the lowest infant mortality rates in the country (4.4 deaths per 
1,000 live births). By 2013, rate had climbed to 7.1 (national rate 6.0, Maine 43/50).

- More common in rural populations, those living in poverty, those with lower 
educational attainment, increased prevalence of  tobacco use in the home. Key 
informants believe opioid and alcohol use are significant risk factors – unsafe sleep 
and impairment. 

• About 50% of  the child removals in Maine are related to SUD. About 1 in 5 child 
removals are at birth. Ongoing substance use can greatly increase risk of  neglect. 

• Over 18-year period ending in 2016, nearly 9000 children and adolescents died from 
opioid poisonings, and the mortality rate increased nearly 3-fold. While many deaths were 
adolescents “time trends revealed a steady linear increase among children aged 0 to 4 
years and those aged 5 to 9 years.” This is only opioid drug overdose. 
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Families impacted by substance use 



• Generally, more stringent chain of  custody issues apply. Is used to determine whether 
conditions are being complied with and to identify individuals in need of  treatment. 

• Research on the recovery court model is both extensive and promising and indicates that, 
compared to traditional measures such as intensive probation, they are effective in 
reducing recidivism and drug use. 
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Criminal justice setting and recovery courts
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