
LETTERS TO THE EDITOR

Likelihood of Positive
Urine Screens of THC-
COOH After Daily Use
of Full-Spectrum Hemp

Extracts Varies as
a Function of Screening

Criterion Used

To the Editor:
Recent studies have shown that even

low amounts of D9-tetrahydrocannbinol
(THC) within a cannabidiol (CBD) product
can result in positive 11-nor-9-carboxy-D9-
tetrahydrocannabinol (THC-COOH; a
metabolite of THC) urine drug screens.1,2

One study reported positive drug screening
in 2/6 participants after acute administra-
tion of vaporized CBD-dominant cannabis
flower (10.5% CBD; 0.39% THC) using
liquid chromatography tandem mass spec-
trometry (LC-MS/MS; which distinguishes
between THC-COOH and other
cannabinoids/metabolites) at a criterion of
$15 ng/mL THC-COOH.1 Another study
found that 7/14 patients who used a hemp-
derived CBD extract (0.02% THC) for 4
weeks yielded positive 50 ng/mL drug
screens, 6 of which were $15 ng/mL as
confirmed by GC/MS.2 However, neither
of these 2 studies evaluated commercially
available products. Therefore, in this study,
urine toxicology testing of daily users of
retail oral hemp-derived CBD products
(#0.3% THC) was conducted using 2 dif-
ferent screening criteria and confirmatory
testing techniques.

MATERIALS AND METHODS
The study was approved by the New

England Institutional Review Board.
Participants were recruited via the Realm
of Caring e-mail lists, social media, and
word of mouth. Participants included
Colorado residents who had been using
oral hemp-derived CBD extracts daily for
at least 30 days and who did not report to
using nonhemp cannabis products ($0.3%
THC) or other illicit drugs in the previous 2
months. Respondents were not informed of
eligibility criteria. Participants provided
consent, completed hemp-use question-
naires (Table 1), provided an unobserved
urine sample, and were compensated $25.
Urine samples were aliquoted into 2 sam-
ples—1 was subjected to immunoassay
(IA) testing and the other frozen (220°C)
and shipped overnight to a third-party lab-
oratory for confirmation testing. Federal
workplace guidelines recommend a two-
stage analysis approach for urine drug test-
ing.3 Herein, the first stage included screen-
ing with 4 commercial IA “dipstick” tests
—2 with a 20 ng/mL detection criterion,
and 2 with a 50 ng/mL detection criterion
(Table 1).4 All samples were sent for con-
firmation testing, independent of screening
test outcomes. The Dominion Diagnostics
(North Kingstown, RI; CLIA Certified,
FDA GLP) LC-MS/MS analysis
(ABSciex API4000/API4500 or
equivalent/Shimadzu Nexera/Prominance
UPLC) protocol5 was applied, with the
federally recommended criterion for detec-
tion of illicit cannabis use ($15 ng/mL
THC-COOH)3 as the test limit. The LC-
MS/MS analysis method used had a limit
of detection of 0.5 ng/mL and a limit of
quantification of 5 ng/mL.5

RESULTS
All participants (N = 19, 37%

female; 74% Caucasian; Mage = 48.95,
SDage = 15.58) disclosed to using full-
spectrum hemp-derived CBD and all
tested positive using a 20 ng/mL IA crite-
rion, with 3/19 (16%) testing positive at
a 50 ng/mL IA criterion. At the 15 ng/
mL detection criterion using LC-MS/MS
testing, 8/19 (42%) patients had positive
confirmation drug test results. Fifty-eight
percent (58%) of the participants (11/19)
who screened positive at the 20 ng/mL IA
criterion had results below the 15 ng/mL
detection criterion after confirmatory LC-
MS/MS testing. Two of the 3 participants
who screened positive using the 50 ng/mL
IA criterion also showed positive results
above 50 ng/mL using LC-MS/MS testing.
Three additional participants who screened
negative at the 50 ng/mL IA criterion
showed positive results of above 50 ng/
mL after LC-MS/MS analysis (Table 1).

DISCUSSION
To the best of our knowledge, this

study is the largest and most commercially
generalizable examination of urine drug
screens among full-spectrum CBD users.
Our findings showed that the daily use of
oral hemp-derived CBD extracts consis-
tently resulted in positive urine IA screen-
ing results for THC-COOH at the 20 ng/
mL detection criterion; however, positive
results at the 50 ng/mL criterion were rare.
Confirmation testing of each sample using
LC-MS/MS analysis showed a positivity
rate of 42% (range 37–178 ng/mL) at the
$15 ng/mL criterion, which was interme-
diate to the 2 IA screening tests, suggesting
that the IA 20 ng/mL and 50 ng/mL tests
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used are subject to high rates of false-
positive and false-negative results, respec-
tively.1,2 This study extended on previ-
ously reported methodologies by
including individuals who were using retail
hemp-derived CBD products and subject-
ing each urine specimen to 5 tests (4 com-
mercial IA tests and confirmatory LC-MS/
MS testing). Many retail hemp product la-
bels do not disclose that the products con-
tain THC, and consumers may be unaware
of positive urine drug screening risks. The
tests used in this study reflect those com-
monly used in the workplace and criminal
justice settings.

CONCLUSIONS
Efforts should be made to increase

public awareness regarding the risk of
positive drug test results after oral hemp-
derived CBD product use. As CBD iso-
lates generally do not lead to positive
THC-COOH drug screens,1 future
research should investigate the threshold
of hemp-derived THC, belowwhich a neg-
ative drug test at varying criteria is highly
probable. Regulators should reconsider

the use of a 20 ng/mL criterion for screen-
ing drug tests, as it appears to result in
many false-positive screens among
hemp-derived CBD users.
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TABLE 1. CBD Frequency, Dose Statistics, and Qualitative and Quantitative Results of THC Metabolites (THC-COOH) in Urine

Participant
Months of
CBD Use

Amount per
Occasion (mg)

# Of Times
per Day

Qualitative
EIP

Quantitative
LC-MS/MS

20 ng/mL 20 ng/mL 50 ng/mL 50 ng/mL .15 ng/mL ng/mL

1 6 25 1 P P N N N 9

2 14 25 1 P P N N N *

3 8 37.5 3 P P N N P 38

4 17 — 1 P P N N P 37

5 9 5 1 P P N N P 86

6 12 60 1 P P N N N 7

7 6 60 2 P P P N P 60

8 1 60 3 P P P P N 9

9 2 — 2 P P P P P 111

10 2 2 1 P P N N N *

11 2 50 1 P P N N P 55

12 24 50 2 P P N N P 178

13 1 50 1 P P N N P 44

14 3 30 2 P P N N N 5.3

15 2 5 1–3 P P N N N *

16 3.5 5 2–3 P P N N N *

17 4 — 2 P P N N N *

18 1 — 1 P P N N N *

19 10 — 1 P P N N N 8.5

Unknown. Some participants did not provide dose information because of poorly labelled products.
*Not detected. LC-MS/MS testing: range = 5.3–178; median = 38. Using a 20 ng/mL detection criterion, there was 100% agreement between the 2 IA tests. Using a 50 ng/mL

detection criterion, there was a 95% agreement between the 2 IA tests.
P, positive; N, negative.
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