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Primary care providers are often responsible for 
monitoring adherence to buprenorphine treatment.  

This case report illustrates the pitfalls of urine buprenorphine 
screening and provides suggestions for recognizing 
adulterated or substituted urine specimens. 

Case Report
 Our laboratory was consulted by a primary care provider 

regarding an unexpected urine toxicology result (sample 1). 
The urine sample was from a 45-year-old man with a history 
of substance use disorder, who was currently in recovery and 
on suboxone 8-2 twice/d. The sample was provided as part 
of compliance monitoring while the patient was petitioning 
for custody of his child.

 The ordering provider and the patient were concerned 
about a potential false-positive fentanyl result in the urine. 
While the result was being confirmed by the laboratory, 
the patient requested the chance to provide a second urine 
sample (sample 2). He was adamant that he did not use 
fentanyl.

The laboratory confirmed the fentanyl and norfentanyl 
findings by re-running sample 1 on our in-house liquid 
chromatography-tandem mass spectrometry (LC-MS/
MS). Sample 1 was also sent to an outside laboratory for 
buprenorphine confirmation by LC-MS/MS (Table 1). 
The laboratory contacted the physician with the following 
interpretation:

(1) Sample 1 is an adulterated or substituted sample.
(2) There is no evidence that the patient is taking 

fentanyl or buprenorphine.

When confronted, the patient eventually admitted that 
he had been adulterating his urine for months. Review of 
the past 3 urine samples revealed creatinine levels below 
4 mg/dL. It was not known to the laboratory whether the 
subsequent sample (sample 2) was his urine or “clean” urine 
obtained elsewhere.

Urine can be diluted or substituted to avoid detection of 
illegal substances or can be adulterated by the direct addition 
of prescription drugs to mimic compliance. Oral fluid is an 
alternative matrix and is now accepted by the Substance 
Abuse and Mental Health Services Administration. However, 
urine has superior sensitivity for buprenorphine1 and is the 
most widely used matrix. This example illustrates several 
“red flags” that primary care providers should watch for in 
cases of suspected specimen urine tampering.

First, check the creatinine. Normal human urine from an 
adult has a creatinine level > 20 mg/dL. Creatinine values < 20 
mg/dL are red flags for dilution, adulteration, or substitution. 
Creatinine may not appear with the urine drug results, so 
this may require looking into the electronic medical record.

Second, look for metabolites. In both dilute and 
nondilute samples, the ratio of parent drug to metabolite 
will be different if the drug is added directly to the sample. 
Because immunoassays typically detect both the parent 
drug and metabolites, an immunoassay cannot confirm 
adulteration. However, LC-MS/MS can discriminate 
between buprenorphine and buprenorphine metabolites 
(such as buprenorphine glucuronides).

The presence of the parent drug at high levels without 
metabolite and the presence of naloxone in high levels are 
both suggestive of adulteration. Some authors2,3 have even 
suggested using the ratio of parent drug to metabolite as a 
more subtle marker of adulteration. Likewise, the presence of 
fentanyl without the metabolite norfentanyl suggests that the 
sample was also contaminated with fentanyl powder. (This 
is likely to have been accidental.)

Table 1. Urine Toxicology Results

Urine Toxicology
Sample 1

Screen
Sample 1,  

Confirmatory
Sample 2

Screen
Amphetamine(s) Negative … Negative
6-monoacetylmorphine Negative … Negative
Barbiturates Negative … Negative
Benzodiazepines Negative … Negative
Buprenorphine Positive … Negative
Cocaine metabolite Negative … Negative
Fentanyl Positive … Negative
Opiates Negative … Negative
Oxycodone Negative … Negative
THC/cannabinoids Negative … Negative
Urine creatinine, random, 

mg/dL
< 4 … 79

Fentanyl, ng/mL … 15.4 …
Norfentanyl, ng/mL … < 2 …
Buprenorphine, ng/mL … > 1,000 …
Buprenorphine glucuronide, 

ng/mL
… < 5 …

Naloxone, ng/mL … > 1,000 …
Abbreviation: THC = tetrahydrocannabinol.
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Finally, consult the laboratory with questions or 
unexpected results. At a minimum, the laboratory can 
provide the package insert for an immunoassay, which will 
list potential interferences and cross-reacting substances. 
The laboratory can also send the urine to a reference 
laboratory for LC-MS/MS, the gold standard for specificity 
and sensitivity.
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