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Alcohol Biomarker Testing: Enough
Challenges to Drive Laboratories to
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E
thyl glucuronide (EtG) and ethyl sulfate (EtS) are
metabolites of ethanol used in clinical and forensic
settings to detect recent exposure to alcohol.
Although most ethanol is converted to acetalde-

hyde and then to acetate, minor phase II metabolism
mediated by uridine diphosphate glucuronosyltransfer-
ases and sulfotransferases conjugates<1% of ethanol
to form EtG and EtS, respectively (1). These metabo-
lites reach peak concentrations in plasma approxi-
mately 1 to 3 hours after ethanol ingestion, with
median half-lives of 2 to 4 hours. EtG and EtS are pri-
marily eliminated in urine but are also detectable in
hair and other matrices (2).

Measurement of alcohol biomarkers such as EtG
and EtS complements self-reported alcohol consump-
tion, to allow evaluation of drinking behaviors or absti-
nence. Indications for alcohol biomarker testing
include substance use disorder management, pretrans-
plant candidacy, and relicensure, e.g., after intoxicated
driving. Although measurement of EtG and EtS is gain-
ing acceptance in clinical and forensic settings, there
are some significant limitations that laboratories and
end users should recognize, including the inability to
distinguish between recent light alcohol consumption
vs distant heavy drinking (2).

It is also important to note that ‘ethanol expo-
sure’ is not always synonymous with ‘drinking
alcoholic beverages.’ Detectable amounts of EtG
and EtS can be present in urine after use of ethanol-
containing products such as hand sanitizer and
mouthwash; many foods and drinks also contain
small amounts of ethanol and/or ethanol metabo-
lites (e.g., soy sauce, nonalcoholic beer and wine,
sauerkraut, and mature bananas) (1, 3). These ‘inci-
dental’ exposures can complicate interpretation of
low EtG and EtS concentrations.

Furthermore, confounding factors such as uri-
nary tract infections (UTIs) can lead to both false

positives and false negatives for EtG (1). EtG can
be formed ex vivo in urine when glucose or ethanol
are present with specific microorganisms including
Escherichia coli, a common cause of UTIs. EtG can
also be degraded by bacterial hydrolases from
E. coli and other microbes. The use of fluoride pres-
ervatives or frozen storage can reduce the impact of
these concerns, although at least 1 study demon-
strated ex vivo EtG formation even in the presence
of fluoride. In contrast, EtS does not appear to be
susceptible to ex vivo formation or degradation in
the setting of UTIs, supporting its importance as a
complementary biomarker to EtG.

Interpretation and Cutoffs
Given the potentially significant decisions that

can be influenced by alcohol biomarker testing, cor-
rect result interpretation is extremely important.
Unfortunately, there is very little formal guidance
available for interpreting EtG and EtS concentra-
tions. The Substance Abuse and Mental Health
Services Administration (SAMHSA) released a
2012 advisory on indirect and direct alcohol bio-
markers, including EtG and EtS. However, the
SAMHSA document only provides interpretive
thresholds for EtG in urine (Box 1), without
addressing interpretation of EtS (4). Alcohol bio-
markers can be measured in other matrices includ-
ing hair, meconium, and blood. The Society of Hair
Testing (SOHT) offers consensus recommendations
for EtG testing in hair (Box 1); there are no guide-
lines for EtG or EtS cutoffs in other matrices.

The SAMHSA described 3 tiers of EtG
concentrations based on available research in 2012:
very low positive (100–500 ng/mL), low positive
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(500–1000 ng/mL), and high positive (>1000 ng/
mL). Interpretation of concentrations in each of
these ranges acknowledge that the amount of EtG in
a single-timepoint urine sample reflects both the
ethanol dose and the time since exposure. Lower
concentrations are noted to overlap with “extrane-
ous” exposure, i.e., ethanol from sources other than
alcoholic beverages.

Several groups have proposed alternative cut-
offs in urine, primarily aimed at maximizing sensi-
tivity for alcohol consumption. Many studies use
EtG cutoffs between 100 and 260 ng/mL (0.1–0.26
mg/L) and EtS cutoffs around 40 to 110 ng/mL
(0.04–0.11 mg/L) (5, 6). However, literature exam-
ining regular hand sanitizer use or ingestion of cer-
tain foods demonstrates that some individuals can
have urinary EtG and EtS concentrations above
these thresholds within a few hours of exposure
(3, 7). The SAMHSA advisory suggests EtG con-
centrations up to 1000 ng/mL can be compatible
with recent intense extraneous exposure; however,
most studies report typical incidental positive EtG
concentrations well below this threshold. In 2 stud-
ies attempting to simulate health care worker expo-
sure to hand sanitizer and its vapor, at least 1
subject demonstrated urinary EtG >2000 ng/mL in
the absence of ethanol consumption (8, 9). It is dif-
ficult to assess how realistically these simulations
model true exposures in the health care setting;
however, the sometimes strikingly high concentra-
tions demonstrate the challenges of interpreting
alcohol biomarker results in authentic specimens.

The difficulty of discerning consumption of
alcoholic beverages from other sources of ethanol
exposure complicates defining appropriate labora-
tory test cutoffs. The SAMHSA advisory notes,
“The cutoff value selected to distinguish specimens
as positive or negative should consider the base rate
of problem drinking in the population being eval-
uated, an individual’s likely exposure to products
containing nonbeverage alcohol, and the conse-
quences for the individual and society of the indi-
vidual being erroneously labeled.” However, no
process is outlined for this; given that many labora-
tories performing alcohol biomarker testing are
reference laboratories, such insights into their
patient/client population and intended use might be
impossible to obtain. In addition, despite observing
that ‘further research is needed before firm cutoffs
can be established’ (4), the SAMHSA has yet to
solidify the EtG cutoffs suggested in the 2012
advisory or update the interpretive thresholds based
on more recent studies.

The paucity of formal guidance and the wide
range of proposed cutoffs is evident in the variability
of analytical cutoffs used by performing laboratories.
As of this writing, there are no assays cleared for
clinical use by the Food and Drug Administration,
requiring clinical laboratories to establish their own

performance criteria as laboratory-developed tests.
Data from the College of American Pathologists
(CAP) Ethanol Biomarkers proficiency testing survey
indicate that laboratories using urine immunoassay
screens for EtG employ at least 8 different cutoffs
from 50 to 1000 ng/mL. Participants using mass spec-
trometric (MS) assays reported 12 different cutoffs
between 10 and 1000 ng/mL for EtG, and 20 different
cutoffs from 10 to 1500 ng/mL for EtS. The lowest
cutoffs reported were well within the range of EtG and
EtS concentrations observed in various studies of inci-
dental exposures; in contrast, high cutoffs bear the risk
of false negative results because of the relatively short
detection window of these biomarkers.

Detection Windows and Analytical Performance
Numerous studies have demonstrated a correla-

tion between ethanol dose and peak urinary concentra-
tions of EtG and EtS; i.e., heavy or binge drinking will
result in higher amounts of these biomarkers than light
or intermittent use (1). However, there is substantial
inter-individual variability in both the amount of EtG
and EtS formed after a given ethanol dose, and in the
time required for these biomarkers to decline below
the cutoff (5). Unfortunately, there is also quite a bit
of variability in study design (e.g., controlled dosing,
self-reporting, or acute intoxication) and definitions
(e.g., 1 ‘dose’ of ethanol or what constitutes light vs
moderate vs heavy drinking), which further compli-
cates the interpretation of the available data.

Several studies administering controlled doses
of alcohol indicate that most healthy individuals
will have detectable EtG (cutoffs 100–200 ng/mL)
and EtS (cutoffs 100–110 ng/mL) for up to 1 day af-
ter light consumption, and 1 to 2 days after moder-
ate consumption. Heavy drinking including acute
intoxication may extend the detection window to 3
to 5 days (5). However it is important to recognize
that the inter-individual variability in EtG and EtS
clearance means that, even in healthy subjects, the
window for detecting ethanol consumption could be
shorter or longer. Higher assay cutoffs result in
shorter detection windows and may limit the ability
to detect light or moderate drinking (10).

Evaluating detection windows is even more
complicated when considering various patient pop-
ulations rather than healthy volunteers. One study
found higher EtG and EtS concentrations with
increasing age and marijuana use, and lower con-
centrations in males and patients with kidney dis-
ease (11). In contrast, a study of nonsupervised
ethanol consumption in patients with decreased re-
nal function found that EtG and EtS concentrations
were higher and detection windows were nearly
twice as long compared to a similar study in healthy
volunteers (12). Another group that observed higher
EtG concentrations in patients with chronic kidney
disease also noted that samples from pretransplant
patients (liver or kidney) were more prone to

2 CLINICAL & FORENSIC TOXICOLOGY NEWS September 2022



analytical interferences and required use of addi-
tional mass transitions to correctly identify EtG
(13).

This latter study raises important questions
regarding the actual ‘how to’ of performing EtG
and EtS testing. Available methodologies include
commercial immunoassays and laboratory-devel-
oped tests including gas chromatography–mass
spectrometry (GC–MS), and liquid chromatogra-
phy–tandem mass spectrometry (LC-MS/MS).
Immunoassays can be prone to false positives,
and confirmation of positive results by MS is rec-
ommended (4). Reports have also demonstrated
underestimation of EtG by immunoassays com-
pared to MS, particularly at concentrations >1000
ng/mL (14). However, since fewer laboratories
report semiquantitative immunoassay results than
qualitative, the impact of this bias is likely small in
actual practice.

Unfortunately, evidence suggests quantitative
results from MS-based methods also suffer from
challenges including lack of standardization. One
study comparing 482 authentic specimens across 4
different LC-MS/MS assays for EtG demonstrated
significant differences in high-concentration
samples (>1500 ng/mL). Although quantitative
agreement was better at lower concentrations, quali-
tatively up to 18% of samples fell into different
diagnostic categories (positive vs negative) at
cutpoints ranging from 100 to 1000 ng/mL (15).
The authors speculate that direct-injection MS
techniques, while convenient and rapid, might not

adequately separate analytical interferences from
EtG (and EtS) even with the use of isotopically la-
beled internal standards.

CAP proficiency testing results corroborate
lack of comparability between methods, even using
a more controlled matrix (synthetic urine). For
example, in 6 separate samples targeted between
700 and 800 ng/mL, participating laboratories
reported concentrations ranging from <50 to
>6000 ng/mL (Fig. 1). Performance in graded test-
ing indicated that on average, 1 in 10 laboratories
provided results >35% different from the all-partic-
ipant mean; this difference is enough to change
interpretation between the SAMHSA low-positive,
positive, and high-positive ranges (14).

Caveat Tester: Let the Performing Laboratory
Beware

Laboratories offering EtG and EtS testing have
substantial preanalytical, analytical, and postanalyt-
ical concerns they must address to ensure accurate
test results and correct interpretation. Ex vivo for-
mation or degradation of EtG in urine can be miti-
gated through preservatives, frozen storage, and/or
concomitant measurement of EtS. The value of EtS
as a complementary marker has been debated (16);
however, most laboratories participating in CAP
proficiency testing for MS-based platforms offer
both EtG and EtS (14).

Analytical challenges include the difficult na-
ture of the assays themselves, such as interferences
in MS-based testing and limited linear response on

Box 1. Ethyl glucuronide (EtG) interpretive guidelines

SAMHSA (urine EtG) SOHT (hair EtG)*

• A “high” positive (e.g., >1,000 ng/mL) may indicate:

• Heavy drinking on the same day or previously (e.g.,
previous day or two).

• Light drinking the same day.

• A “low” positive (e.g., 500–1,000 ng/mL) may indicate:

• Previous heavy drinking (previous 1–3 days).

• Recent light drinking (e.g., past 24 hours).

• Recent intense “extraneous” exposure (within 24 hours
or less).

• A “very low” positive (100–500 ng/mL) may indicate:

• Previous heavy drinking (1–3 days).

• Previous light drinking (12–36 hours).

• Recent “extraneous” exposure.

• Abstinence Assessment

• �5 pg/mg EtG in the proximal head hair segment with
a length of 3 cm up to 6 cm does not contradict
self-reported abstinence.

• >5 pg/mg EtG in the proximal head hair segment with
a length of 3 cm up to 6 cm strongly suggests repeated
alcohol consumption.

• Chronic Excessive Consumption

• ≥30 pg/mg EtG in the proximal head hair segment with
a length of 3 cm up to 6 cm strongly suggests chronic
excessive alcohol consumption.

*SOHT guidelines provide additional details regarding length and source of hair not included here.

September 2022 CLINICAL & FORENSIC TOXICOLOGY NEWS 3



immunoassays. More concerning, though, are the
lack of standardization and comparability between
methods, and the wide variety of interpretive cut-
offs used by performing laboratories. No reference
methodology exists for EtG or EtS, although initial
efforts in this direction have been made for EtG
(15). There is therefore no recognized standard for
labs to compare against to assess whether their
methods are accurate or free from interferences.
Proficiency testing provides some objective infor-
mation regarding accuracy but cannot address the
range of potential interferences and unique issues
presented by authentic specimens.

The paucity of formal guidance for analytical
cutoffs and interpretive thresholds has undoubtedly
contributed to the wide disparity between EtG and
EtS assays. Ideally, the SAMHSA or other regula-
tory bodies should systematically evaluate the
available literature and provide updated recommen-
dations tailored to clinical and forensic settings. In
the meantime, the responsibility for optimizing cut-
offs falls to the performing laboratory and should,
if possible, consider the intended goals of testing
(e.g., monitoring abstinence vs trending during
detoxification) and whether results may have
negative consequences such as loss of licensure or
denial of transplant listing (4, 7). Laboratories
should also make efforts to ensure the end users of
their test results are aware of the limitations of these
biomarkers, e.g., through interpretive comments,
outreach education, or other means.
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Urine Drug Testing for Fentanyl
and Fentanyl Analogs
By Sheng Feng, PhD, DBACC, and Ping Wang,
PhD, DBACC, FAACC

Fentanyl is a potent synthetic opioid prescribed
for the management of severe pain. The routes of
administration include injection/infusion, transder-
mal, sublingual, and intranasal routes. The elimina-
tion of fentanyl from the human body is mainly
accomplished via oxidative N-dealkylation by the

liver cytochrome P450 3A4 enzyme into norfen-
tanyl, the major metabolite. Therefore, the capabil-
ity of the diagnostic assay to detect norfentanyl
is critical for successful identification of fentanyl
use. Up to 85% of intravenously administered
fentanyl is excreted in the urine over a 3- to 4-day
period. Within the excreted fractions, 0.4% to 6% is
excreted as unchanged drug, 26% to 55% as norfen-
tanyl, and the rest as unknown amounts of hydroxy-
fentanyl and hydroxynorfentanyl (1). Following the
synthesis of fentanyl in 1960, fentanyl analogs such
as carfentanyl, sufentanil, alfentanil, and remifenta-
nil were developed for medical or veterinary use.
The US Drug Enforcement Administration has
classified fentanyl analogs prescribed as analgesics or
veterinary medicine as Schedule II narcotics. Many
more analogs were synthesized for recreational use.
Some common fentanyl analogs causing overdose
deaths include acetylfentanyl, acrylfentanyl, butyrfen-
tanyl, carfentanil, cyclopropylfentanyl, fluorofentanyl,
4-fluorobutyrfentanyl, 4-fluoroisobutyrfentanyl, fura-
nylfentanyl, 2-methoxyacetylfentanyl, 3-methylfen-
tanyl, and ocfentanil. Recent studies suggest a surge of
novel fentanyl analogs in the global heroin supply has
caused unprecedented spikes in opioid overdose deaths
(2). The capability of the diagnostic assay to detect
common fentanyl analogs is therefore pivotal to the
identification of overdoses caused by fentanyl analogs.

According to the US Centers for Disease
Control and Prevention, the number of deaths
caused by synthetic opioids other than methadone,
primarily fentanyl and its analogs, has tripled since
2016 (3). Fentanyl-laced street drugs, such as her-
oin, cocaine, and methamphetamine, caused out-
breaks of fentanyl overdose in multiple
metropolitan areas. Although emergency depart-
ment physicians often treat the presumed opioid
overdose patients with naloxone, an opioid antago-
nist, before drug test results are available, accurate
and rapid fentanyl screening still assists with clini-
cal decision-making and management (4). Previous
studies suggest fentanyl overdoses require higher
naloxone doses and repeated dosing frequencies
(5). As the case number of fentanyl overdose rises
across the US, some hospital core laboratories ei-
ther have added fentanyl to their drug screening
panels or are considering validating the assay. This
article introduces the readers to clinical fentanyl
assays currently available and their performance.

Two testing methodologies are available for
fentanyl detection: immunoassays and mass spec-
trometry assays (Table 1). LC-MS/MS is the gold
standard for comprehensive drug identification and
quantitation. The advantages include high sensitiv-
ity, high specificity, and the ability to simultane-
ously monitor many analytes. However, it also
requires highly trained technologists, expensive
instrumentation, and batch processing, resulting in
high costs and long turnaround times (1–3 days).
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Immunoassays, on the other hand, can be auto-
mated, supporting short turnaround times (hours)
and relatively low costs. Drawbacks of the immuno-
assays include lower specificity and sensitivity
compared to LC-MS/MS.

At the time of writing, there are 3 US Food and
Drug Administration-cleared fentanyl immunoas-
says for diagnostic use: the ARK Fentanyl II Assay,
the Immunalysis SEFRIA Fentanyl Urine Enzyme
Immunoassay, and the LZI Fentanyl Enzyme
Immunoassay. Both the ARK and the Immunalysis
fentanyl assays have a cutoff of 1 ng/mL for fen-
tanyl. The ARK assay has cross-reactivity with
norfentanyl at 15 ng/mL (7% cross-reactivity),
while the Immunalysis assay has a cross-reactivity
with norfentanyl at 20,000 ng/mL (0.005% cross-
reactivity). One study found that, compared with
Immunalysis, the ARK assay demonstrated higher
sensitivity (100% vs 95%) and specificity (96% vs
80%) in an evaluation using 282 patient specimens
confirmed by LC-MS/MS (6). Another study
revealed that the ARK and SEFRIA assays demon-
strated overall good detectability of structural
analogs of fentanyl, including acetylfentanyl, acry-
fentanyl, butyrfentanhyl, 4-chloroisobutylfentanyl,
4-fluorobutylfentanyl, 4-fluorofentanyl, isobutyl-
fentanyl, methoxyacetylfentanyl, and tetrahydrofur-
anfentanyl (7). On the other hand, the LZI fentanyl
assay directly targets norfentanyl with a cutoff of 5
ng/mL, and a cross-reactivity with fentanyl at 3.8

ng/mL (131.58% cross-reactivity). It also has the
broadest spectrum of cross-reactivity with fentanyl
analogs (Table 2). Further clinical studies are
needed to compare the clinical performance of the
LZI assay with the others. Nevertheless, results
from all immunoassays should be confirmed by LC-
MS/MS. The LC-MS/MS methods for fentanyl are
laboratory-developed tests that may include fen-
tanyl, norfentanyl, and other analogs in a panel with
other opioids. When included in the LC-MS/MS
panel, the analogs can be identified with high sensi-
tivity and specificity.

Besides immunoassays used in central labora-
tories, rapid fentanyl screening strips utilizing im-
munoassay principles and a lateral flow assay
format are also available, mostly in harm reduction
settings. Current commercially available strips have
relatively high fentanyl cutoffs, ranging from 10 to
200 ng/mL, and therefore may lead to many false
negative results when used for testing clinical speci-
mens. They are limited to use in harm reduction set-
tings to provide drug users with the information of
possible presence of fentanyl in drug products. A
recent study revealed that fentanyl test strips-based
interventions could effectively reduce accidental
opioid overdose risks (8). The cross-reactivity of
these rapid screening strips with different fentanyl
analogs varies (9). A rapid lateral flow assay utilizing
competitive immunoassay principles was recently
developed with a fentanyl cutoff of 1 ng/mL and a

Table 1. Comparison of rapid lateral flow assays, immunoassays in central laboratories, and LC-MS/MS for
fentanyl.

Lateral flow assays Immunoassays in
central laboratories

LC-MS/MS

Regulatory status No FDAa-approved or FDA-
cleared assays available

FDA-cleared assays
available

No FDA-approved or FDA-
cleared assays available

Analytical category Qualitative Qualitative Quantitative or qualitative

Principles Competitive immunoassay Competitive immunoassay Chromatography separation and
mass spectrometry
identification

Turnaround time 5–30 minutes Hours 1–3 days

Batching Not required Not required, random
access

Batched

Costs Low Medium High

Sensitivity and specificity Usually lower sensitivity than
central lab immunoassays
or LC-MS/MS with some
exceptions (10)

Lower specificity than
LC-MS/MS

High

Fentanyl analogs Variable cross-reactivity with
fentanyl analogs

Variable cross-reactivity
with fentanyl analog

Identify individual fentanyl
analogs with high specificity

aFDA, US Food and Drug Administration.
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norfentanyl cutoff of 10 ng/mL (10). The improved an-
alytical sensitivity for fentanyl and rapid turnaround
time (5 min) in the point-of-care setting could support
useful diagnostic applications if the assay demon-
strated wide cross-reactivity with a relatively large
number of fentanyl analogs. None of the rapid fentanyl
screening strips has been FDA-approved at the time of
writing.

In summary, various fentanyl assays have been
developed and commercialized to expand our arse-
nal to fight the opioid epidemic. At the time of writ-
ing, the most frequently implemented fentanyl
diagnostic assays are automated fentanyl immuno-
assays in the hospital core laboratories. Positive
immunoassay screening results should be con-
firmed using LC-MS/MS methods. Some clinical
laboratories have adopted high-resolution mass
spectrometry for direct screening of fentanyl and
other opioids without immunoassay testing (11).
However, immunoassay screening with reflex to
mass spectrometry confirmation remains the main-
stream of urine drug testing. The exact identifica-
tion of fentanyl analogs relies on LC-MS/MS
assays that are often only available in specialized
reference laboratories. Rapid point-of-care fentanyl
testing strips may reduce accidental fentanyl over-
dose risks, but they need improved sensitivity to be
useful for diagnostic applications.
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Toxicology Updates from the 2022
AACC Annual Scientific Meeting
By Alec Saitman, PhD, and Bridgit O. Crews, PhD

This year’s American Association for Clinical
Chemistry (AACC) Annual Scientific Meeting held
July 2022 in Chicago, Illinois, had a rich and
diverse portfolio of toxicology-related sessions.
These sessions provided practical and novel infor-
mation for the novice and the expert toxicologists
alike.

On Monday, Drs. Heger and Tacker presented
an excellent selection of interactive toxicology case
presentations, to help audience members design a
“toxicology interpretation toolkit.” This session
focused mainly on pain management testing and
used actual cases that Drs. Heger and Tacker had
to troubleshoot in their own laboratories. This dis-
cussion made for an essential session to attend
for newer laboratory directors and toxicology
staff.

Also scheduled on Monday was the highly
anticipated cannabis and driving session. Drs.
Fitzgerald and Marcotte described the current state
of cannabis exposure testing and how it relates to
driving while under its influence. During the ses-
sion, audience members received unique insight
into the complexities of testing different tetrahydro-
cannabinol (THC) metabolites and biomarkers.
These data combined with driving simulation trials
of real cannabis users made for a thought-provoking
session. Specifically, one of the most interesting
details of the study was that study participants were
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allowed to smoke the amount of cannabis they
wanted (self-titration) as opposed to smoking a
specific amount prescribed. The speakers argue that
this provides better insight into the behavior of
cannabis smokers in real world driving settings
rather than laboratory-created ones. In the after-
noon, Drs. Cotten, Strathmann, and Kuypers dis-
cussed implications of psychedelics entering the
clinical realm from clinical, laboratory, and busi-
ness perspectives.

On Wednesday, Drs. Lynch and Roper dis-
cussed the nuances of testing for drugs and other
toxic substances in pediatric patients. Dr. Lynch
began the presentation with multiple cases showing
how high-sensitivity mass spectrometry may serve
as an important methodology in detecting expected
and unexpected drugs and metabolites in these sam-
ples. The case studies presented with varying diffi-
culty in the final interpretation, which helped
highlight the importance of a robust toxicology
clinical department as well as the importance of
inter-collaboration with local or state poison control
centers and medical examiners offices. In the after-
noon, Drs. Morad, Colby, and McMillin discussed
the benefits and limitations of meconium versus
umbilical cord tissue for neonatal drug testing.

The final scientific session on Thursday, pre-
sented by Drs. Saitman and Liao, discussed labora-
tory approaches for clinical drug testing, including
how to address common pitfalls. Their approach
centered on leveraging both immunoassay and mass
spectrometry to develop comprehensive drug test-
ing programs in laboratories of varying size and
complexity.

The Therapeutic Drug Management and
Toxicology Division also held the annual division
luncheon. Dr. He Sarina Yang received this year’s
Young Investigator Award and gave an overview of
her current research in applying machine learning
to drug testing using mass spectrometry. The divi-
sion also awarded Conner Blair the Best Abstract
Award for Outstanding Research for his abstract ti-
tled: Internal Versus External Calibration for
Determination of Plasma Methotrexate by LC-
MS/MS. For those individuals who were fortunate
to arrive a day early, there was also an informative
AACC university session that covered drug test
interpretation, presented by Drs. Snozek, Colby,
and Delaney.

Overall the meeting was well attended, with
attendance more in line with pre-pandemic meet-
ings, not to mention the weather in Chicago was
ideal during the meeting week and easy to enjoy
with several outdoor networking events overlook-
ing Lake Michigan.

Alec Saitman, PhD, is the Technical Director of
the Core Laboratory at Providence Regional La-
boratories in Portland, Oregon, and a member of the
Clinical and Forensic Toxicology News Editorial
Advisory Board. E-mail: alec.saitman@providence.
org. Bridgit O. Crews, PhD is an Associate Professor
at Washington University in St. Louis, and chair of
the Clinical and Forensic Toxicology News Editorial
Advisory Board. E-mail: bridgit@wustl.edu.

The authors have nothing to disclose.

Clinical & Forensic Toxicology News provides practical
and timely information on the clinical, forensic, technical, and
regulatory issues faced by toxicology laboratories. Each
issue includes articles authored by experts.

Clinical & Forensic Toxicology News is an educational
service of the Forensic Urine Drug Testing (FUDT) Accredi-
tation Program. Cosponsored by the American Association
for Clinical Chemistry and the College of American
Pathologists, the program includes three components: FUDT
accreditation, the FUDT proficiency testing survey, and this
newsletter. The accreditation program is the responsibility of
CAP. The surveys are sponsored jointly by AACC and CAP.
The digital newsletter is published quarterly by AACC, 900
Seventh St., N.W., Suite 400, Washington, DC 20001, (800)
892-1400 or (202) 857-0717. Email: CFTNews@aacc.org.

Clinical & Forensic Toxicology News does not accept
advertising and is supported solely by its readers. The 2021
annual subscription price is $88, $62 for AACC members.
To subscribe, email custserv@aacc.org.

Opinions expressed are those of the authors and do
not represent the position of AACC or CAP.

Editorial Advisory Board

Chair
Bridgit Crews, PhD, University of California, Irvine, Irvine,
CA, crewsb@uci.edu

Members
Jennifer Collins, PhD, MedTox Laboratory, St. Paul, MN,
jcollins@medtox.com

Ronald R. Henriquez, PhD, Forensic Toxicology Drug
Testing Laboratory, Fort Meade, MD,
ronald.r.henriquez.mil@mail.mil

Sara A. Love, PhD, DABCC, Siemens Healthineers,
Newark, DE, sara.love@siemens-healthineers.com

Jayson V. Pagaduan, PhD, DABCC, Intermountain Central
Laboratory, Murray, UT, jayson.pagaduan@imail.org

Alec Saitman, PhD DABCC, Providence Regional
Laboratories, Portland, OR, alec.saitman@providence.org

Christine L. Snozek, PhD, Mayo Clinic, Scottsdale, AZ,
snozek.christine@mayo.edu

© 2022 American Association for Clinical Chemistry, Inc.
Visit the AACC website: www.aacc.org

September 2022 CLINICAL & FORENSIC TOXICOLOGY NEWS 9


	Alcohol Biomarker Testing: Enough Challenges to Drive Laboratories to Drink
	Interpretation and Cutoffs
	Detection Windows and Analytical Performance
	Caveat Tester: Let the Performing Laboratory Beware

	Urine Drug Testing for Fentanyl and Fentanyl Analogs
	Toxicology Updates from the 2022 AACC Annual Scientific Meeting



