CRL Testing Experience for Fentanyl in Oral Fluid

INTRODUCTION

The evolution of fentanyl from effective analgesic to national abuse
crisis has been a well-documented tragedy over the last decade.
Fentanyl is used in pure form, combination drug cocktails, counterfeit
prescription pills, and in drugs covertly spiked to increase potency. With
strength 100-fold greater than morphine and 50-fold more powerful
than heroin, fentanyl has contributed to well over 200,000 overdose
deaths in the United States since 2021.

CRL began testing for fentanyl and its metabolite norfentanyl in oral
fluid in 2018. As opioid abuse has grown to epidemic proportions,
employers have added fentanyl to routine drug testing panels for
increased workplace safety.

OBJECTIVE

Evaluate the CRL workplace drug testing experience for fentanyl in oral
fluid specimens, from screening to confirmation, including reasons for
test and polydrug positive results.

A retrospective analysis was performed on reported results and
demographic data for oral fluid workplace drug testing samples
analyzed at CRL from January 2022 to 2024. Sample collection was
performed using OraSure Intercept devices, which provide a 1.2mL total
specimen volume through the combination of 400uL of oral fluid
collected onto the device pad and 800uL of buffer in the device tube.
Because of this combined specimen/buffer composite, oral fluid
confirmation results are reported as diluted values and results require
multiplication by 3 to attain neat values.

Oral fluid specimens requiring fentanyl testing are prepared for
screening by dilution with agueous mobile phase, while the
confirmation assay requires a liquid-liquid extraction preparation.
Samples are screened and confirmed by separate LC-MS/MS analytical
methods using Shimadzu Nexera UHPLC systems and API6500+ Mass
Spectrometers.

RESULTS & DISCUSSION

Using a 1.0 ng/mL fentanyl cutoff concentration for both screening and
confirmation, 97.9% of samples screening positive were confirmed.

Figure A: Fentanyl and Norfentanyl Confirmation Status

Fentanyl/Norfentanyl Negative
1%

Fentanyl Positive /
Norfentanyl Negative

Fentanyl Positive / 46.7%

Norfentanyl Positive
51.3%

-

Michael Clark, Melissa Beals, Martin Jacques, Rebecca Henkhaus, David Kuntz; CRL, Lenexa, KS.

Figure B: Fentanyl and Norfentanyl Confirmation Values
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Figure C: Fentanyl Positives By Reason for Test
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Figure D: Most Common Concurrent Drugs in Oral Fluid Fentanyl
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Maximum Fentanyl Concentration:

Using a 1.0 ng/mL fentanyl cutoff concentration for
both screening and confirmation, 97.9% of samples
screening positive were confirmed. Median positive
fentanyl and norfentanyl concentrations were 19.7
ng/mL and 4.5 ng/mL, or 59.1 and 13.5 ng/mL as neat
values. Mean positive fentanyl and norfentanyl levels
were 84.6 and 14.6 ng/mL, or 253.8 and 42.8 ng/mL
neat. Maximum fentanyl concentrations was over
2,000 ng/mL, or 6,000 ng/mL neat; maximum
norfentanyl concentration was 250 ng/mL, or

750 ng/mL neat value.

Categorized by reason for test indicated on sample
requisitions, 43.2% of oral fluid fentanyl positives were a
result of workplace “Random” tests. While pre-
employment drug screens account for more than 50% of
testing, this category attributed to a mere 4.2% of fentanyl
positives.

More than 70% of oral fluid fentanyl positives also
confirmed positive for at least one other drug. Methadone
was most prevalent in these polydrug combinations,
appearing in 29.2% of positive fentanyl samples.
Stimulants such as methamphetamine and cocaine were
also frequently found in fentanyl positives; fentanyl and
methamphetamine/amphetamine combinations made up
26.7% of the concurrent positives, while fentanyl and
cocaine combinations occurred in 24.4% of concurrent
positives.

Figure E: Oral-Fluid Fentanyl Polydrug Positives

Other Polydrug: 37%

‘Stimulants: 50.4%

Amphetamine/Methamphetamine
Combinations: 51.47%

\

Amphetamine/Methamphetamine/Cocaine
Combinations: 1.47%

Figure F: Polydrug Fentanyl Positives by Reason for Test
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A common misconception is that fentanyl and norfentanyl are unable to
be detected in oral fluid, but the testing experience at CRL proves quite
the opposite. Specimens from professional monitoring programes,
rehabilitation, and probation parole groups were eliminated from the
data pool; though requests for fentanyl in oral fluid workplace drug
testing were relatively low, the positivity rate was 3-5%. The number of
polydrug positives including fentanyl was unsurprising, with cases of
stimulant-fentanyl combinations in sync with current trends in
overdoses; it was unexpected, however, that among fentanyl polydrug
positives, fewer than 15% included opiates. The prevalence of fentanyl
in random drug tests suggests high potential for workplace impairment,
as detection period of fentanyl in oral fluid is 24-48 hours depending on
dosage and frequency of use.

CONCLUSION

Employers must be vigilant regarding the pervasiveness of fentanyl in
the workplace, and oral fluid testing allows for non-invasive collection
with a detection period relevant to present-time impairment. Analysis
of oral fluid samples for fentanyl at CRL offers employers an important
tool to help maintain a safe work environment.
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