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Objectives

• Describe how evaluators can employ best practices to optimize the 
drug testing process.

• Describe how laboratories and laboratory scientists can contribute to 
the effectiveness of the drug testing process.

• Describe how PHPs can improve the effectiveness of the drug testing 
process.
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Evaluator drug history guidance

• Be prepared for the interview
• Begin with complete drug history for 

type/quantity/frequency/chronicity/recency of drug administration.
• Don’t telegraph: Integrate questions about potential environmental 

exposures into the course of the social history:
• Who in your household who uses drugs?
• What are your drug exposures at work?

• Do not disclose details about your test selection and the analytical 
capabilities of various matrices unless it is done tactically.
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“Tell me how X 
got into my Y, 

because I haven’t 
used X.”

- Evaluee
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DRUG FREE FEDERAL WORKPLACE 

1981
1986
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DRUG FREE FEDERAL WORKPLACE 

• Amphetamine/Methamphetamine
• Cocaine
• Opiates (codeine, morphine, heroin)
• Phencyclidine
• Marijuana

Changing Drug Use Patterns
• Opiates

• Codeine
• Morphine
• Hydrocodone
• Hydromorphone
• 6-MAM
• Oxymorphone
• Oxycodone
• Buprenophine
• Methadone
• Meperidine
• Propoxyphene
• Tramadol

• Cocaine
• Marijuana
• PCP
• Barbiturates

– Butabital
– Amobarb
– Pentobarbital
– Secobarb
– Phenobarbital

Amphetamines
Amphetamine
Methamphetamine
MDA
MDMA
MDEA

• Benzodiazepines
– Oxazepam
– Nordiazepam
– Temazepam
– Lorazepam
– Flurazepam
– Nitrazepam
– Triazolam
– Alprazolam
– Flunitrazepam
– Midazolam
– Clonazepam

• Syn Canns

• Phentermine
• Propofol
• Ketamine
• Sevoflurane
• Gabapentin
• Fentanyl
• Sufentanil
• Soma
• Zolpidem
• Dextromethorphan
• Methylphenidate
• Ethyl glucuronide
• Bath Salts
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Sophisticated and Knowledgeable

The Right Test, Right Technology

Instant Urine Drug Test Kits

 > 70 KITS ON MARKET

 Not all CLIA Waived

 Not all have similar tests

 Not all have similar cutoffs

 Not all standard manufacturing

 Not all perform consistently

 Not all have validity tests

 False negatives, positives
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Laminar Flow Immunoassay

Early Technology
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Chromatography Column Technology

Gas Chromatography Mass Spectrometers
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Liquid Chromatography Tandem Mass Spec

Liquid
Chromatography
Tandem Mass 
Spectrometry
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Oral Fluid Drug Testing

Hair Drug Testing

Detection window =  
up to 3 months
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Nail Drug Testing

Detection Window 
up to 6 month

ALCOHOL
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ALCOHOL TESTING 
Standard Technology

• Breath – Hours/Drink

• Saliva - Hours/Drink

• Blood – Hours/Drink

• Urine – Hours/Drink

Recovery Technology: 3 x 3 x 3

1)  Urine Ethyl Glucuronide(EtG) - 3 Days binge

2) Phosphatidylethanol(Peth)- 3 weeks binge

3)  Hair/Nails EtG – 3 months binge

EtG in URINE

Ethyl glucuronide
Direct Metabolite of Alcohol

•In standard use since 2000
•Cutoff for recovery 100 ng/ml
•Affected by bacteria
•Abstinence monitoring
•Detection  2-3 days
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EtG in HAIR
Society of Hair Testing Suggestions

0 10 20 30 40
EtG Hair (pg/mg)

Consistent with
Abstinence

Consistent with
Chronic Excessive 

Drinking
Increasing Risk

EtG in NAILS

•First Reported 2011
•Grant 1 R44 AA016463-02
•606 matched hair/nail pairs 
•UW-Milwaukee
•Self Reports
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PHOSPHATIDYLETHANOL (PEth)

• PEth forms in red 
blood cells as a 
component of the 
cellular membrane.

• PEth is a direct alcohol 
biomarker, meaning 
that ethanol is 
incorporated into the 
final product.  

Role of the Laboratory Over the Years

Clinical Toxicology Laboratory
Epidemiological Survey

Workplace Drug Testing
Drug Court

Physician Health Programs
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6.265.4
3.73.63.53.43.3

Toxicologically possible

Toxicologically implausible

1

3.83.94.0
Alternative 

medical 
explanation

2

Toxicologically implausible
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Alternative medical explanations

The important point here is that to a lay person and often for
individuals in a drug testing program, the term “alternative
medical explanation” is often misunderstood. It sounds as
though it includes anything that is technically possible. It does
not. Alternative medical explanations are carefully described
in policy. Accidental or unknowing ingestion of a drug is
possible, but it is not an acceptable alternative medical
explanation.

Shults TF. Medical Review Officer Handbook (10th ed). Research Triangle Park, NC: AAMRO; 2014: p 13

It is important for all employers and safety-sensitive employees to know:

1. The Department of Transportation requires testing for marijuana and not CBD.

1. The labeling of many CBD products may be misleading because the products could contain 
higher levels of THC than what the product label states. The Food and Drug Administration 
(FDA) does not currently certify the levels of THC in CBD products, so there is no Federal 
oversight to ensure that the labels are accurate. The FDA has cautioned the public that: 
“Consumers should beware purchasing and using any [CBD] products.” The FDA has stated: 
“It is currently illegal to market CBD by adding it to a food or labeling it as a dietary 
supplement.” Also, the FDA has issued several warning letters to companies because their 
products contained more CBD than indicated on the product label.”

1. The Department of Transportation’s Drug and Alcohol Testing Regulation, Part 40, does not 
authorize use of Schedule I drugs, including marijuana, for any reason. Furthermore, CBD 
use is not a legitimate medical explanation for a laboratory-confirmed marijuana positive 
result. Therefore, Medical Review Officers will verify a drug test confirmed at the 
appropriate cutoffs as positive, even if an employee claims they only used a CBD product.

2.

3.
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COC ≥ 500 pg/mg

BZE ≥ 5% of [COC]
and/or

CE or NCOC ≥ 50 pg/mg

BZE: COC ≥ 0.05

Report negative

Report negative

Report negative Report positive

Interpreting 
COCAINE hair results

Yes

Yes

Yes

No

No

No

Report:
1. Possible use or
2. Possible contam or

≤10% = likely use

≥10% = don’t know

3. Apply wash criteria

BZE: COC ≥ 0.10

SAMHSA (2004)
SOHT (2012)

EWDTS (2015)

Tsanaclis L, et al (2018)
Morris-Kukoski CL (2014)

Franz T (2018)

COC ≥ 100 pg/mg

Report negative
Detectable p- or m-OH-BE or p- or m-OH-NC

and/or
p- or m-OH-COC exceeds specific thresholds

and/or
(NC + CE)/COC >0.02

“Potential 
contamination” Report positive

NoNo YesYes

NoNo YesYes

Interpreting 
COCAINE hair results

Franz T (2018)Scholz C, et al (2019)



5/10/2023

25

COC ≥ 500 pg/mg

Report negative
CE/COC ≥ 0.02

COC/NCOC ≥ 0.01
and/or

CE/COC ≥ 0.02

OH-COC/COC ≥ 0.001 OH-COC/COC ≥ 0.001

OH-BE/COC ≥ 0.0002

Report positive
Consistent with predominant 

COC contamination

Report positive
Consistent with predominant 

COC ingestion

NoNo YesYes

NoNo

YesYes

YesYes

NoNo

NoNo YesYes

YesYesNoNo

Interpreting 
COCAINE hair results

Scholz C, et al (2019)

COC ≥ 500 pg/mg

Report negative
CE/COC ≥ 0.02

COC/NCOC ≥ 0.01
and/or

CE/COC ≥ 0.02

OH-COC/COC ≥ 0.001 OH-COC/COC ≥ 0.001

OH-BE/COC ≥ 0.0002

Report positive
Consistent with predominant 

COC contamination

Report positive
Consistent with predominant 

COC ingestion

NoNo YesYes

NoNo

YesYes

YesYes

NoNo

NoNo YesYes

YesYesNoNo

Interpreting 
COCAINE hair results

Scholz C, et al (2019)Jones J (2021)
UNPUBLISHED
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COC ≥ 500 pg/mg

Report negative NCOC/COC ≥ 0.03

Possible use or 
possible contamination OH-COC/COC ≥ 0.001

Report positive
Consistent with predominant 

COC ingestion

NoNo YesYes

NoNo YesYes

Interpreting 
COCAINE hair results

Scholz C, et al (2019)Jones J (2021)
UNPUBLISHED

Cases



5/10/2023

27

1
46-year-old surgeon referred by FL DOH, consequent to a complaint by the sheriff’s office that, during a 
response to a domestic disturbance, it was suspected that he had been smoking crack cocaine. 

He denied ever cocaine use, but stated that he learned that his recent, but former, girlfriend was a heavy crack 
cocaine user and used it in the house, especially when he was asleep.

He endorsed no DSM-5 criteria for cocaine use disorder.

Hair drug test result: 
• Cocaine 67,116 pg/mg
• Norcocaine 1,146 pg/mg
• Benzoylecgonine 12,139 pg/mg

Recommendation: 
• “Diagnostic monitoring contract”
• Able to practice as a surgeon with reasonable skill and safety

20172017

1
The surgeon returned for evaluation due to multiple reports of interpersonal conflicts at work; scheduling surgeries 
for the middle of the night; poor surgical decision-making; lack of adequate post-operative care; and delinquent 
medical records.

He denied ever cocaine use, but stated that, approximately 6 months previously he ran into his old girlfriend, who 
approached him with a mouthful of crack cocaine and blew it into his mouth. 

His body hair was shaved and his finger- and toenails were trimmed short because he was “training for a marathon.”  
He was instructed to grown his fingernails and returned in 25 days.

Nail drug test result: 
• Cocaine 16,070 pg/mg
• Norcocaine 154 pg/mg
• Benzoylecgonine 18,731 pg/mg

Recommendation: 
• Cocaine use disorder, provisional
• Substance use disorder treatment at residential or PHP (with housing) level of care.

20192019
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2

35-year-old female nurse referred for opioid diversion from the workplace.  
She states that she is a former cannabis smoker, but has not smoked in 11 
months. She lives with her 3 children, ages 16, 15, and 9 – none of whom are 
known drug users.  She has a boyfriend who drinks socially but does not use 
drugs. She goes “clubbing” approximately once a week and states that 
cannabis smoke is in the air.  She wears a wig.

Urine: Negative
Bloodspot PEth: Negative
Hair: THC-COOH: 4.62 pg/mg  (cutoff: 0.05 pg/mg)

3
65-year-old male being monitored in PHP for several years was referred 
for multiple THC-COOH-positive urine drug test results. He has a history 
of cannabis use disorder.

Date Urine THC-COOH 
(ng/mL)

Creatinine 
(mg/dL) Comments

04/08/2019 19 21.1 Attributed test result to CBD oil for chronic pain

04/16/2019 Test resulted reported.  Instructed to D/C CBD oil

04/30/2019 “Positive” Attributed test result to “better” CBD oil for chronic pain

05/10/2019 Test result reported. Instructed to D/C CBD oil

06/03/2019 58 316.4 Sent for independent medical evaluation

Date Urine THC-COOH 
(ng/mL)

Creatinine 
(mg/dL)

Hair THC-COOH
(pg/mg)

07/08/2019 N.D. 57.1 0.47 pg/mg
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4
A pharmacist and PHP participant (alcohol use disorder; sedative-
hypnotic disorder) referred for 2nd opinion following recommendation 
for treatment due to hair [oxycodone] 1,078 pg/mg.  His explanation 
was that he had recently performed an opioid inventory; he stated that 
1) the absence of the oxymorphone metabolite in his head hair, and 2) 
absence of oxycodone in his chest hair (by independent testing) proved 
that he had not ingested the drug.

Nine months previously, a random hair test yielded [oxycodone] 186 
pg/mg.  His alternative medical explanation of environmental exposure 
was accepted. 
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4

419

47

All OC-positive specimens

OC-only OC+OM

OC-POS hair specimens, Apr-Jun 2014 (n=466)

4

[VALUE]

7

Specimens for which [OC] < the group mean (2,375 pg/mg)

OC-only OC+OM

[oxycodone] 1,078 pg/mg

OC-POS hair specimens, Apr-Jun 2014 (n=466)
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5

45-year-old surgeon referred for I.M.E. by a state department of health.

5/30/12: Search warrant of  home “trash pulls” revealed empty vials of 
meperidine and bloody syringes and gauze pads.
6/09/12: Search warrant of residence revealed empty vials of meperidine and 
other drugs; bloody syringes and gauze pads; tourniquets; sharps containers.  
The surgeon and her significant other had needle marks in their antecubital 
fossae.
06/20/12: Search warrant of office revealed scattered bottles of meperidine 
around the office in unsecured locations and a 173 bottle “discrepancy.”
06/XX/12: The DOH requested a hair drug test.
06/28/12: She received a prescription for meperidine 50 mg (#30)
07/XX/12: Hair drug test was positive for meperidine at ≥4,000 pg/mg
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5

At Oct 2012 comprehensive evaluation, she explained that:
1. She administered intravenous meperidine to her fiancé for chronic 

shoulder pain. She stated that “house calls” are within the standard of 
care.

2. Her needle marks were attributable to her self-administration of 
“Myers’ cocktail.”

3. She administered, by prescription, meperidine 50 mg tablets (15-20 
dosage units), between late June and mid-July 2012 for “erythema and 
swelling” related to a 5/23/12 abdominoplasty.  She stated that this 
was her only meperidine exposure. (On collateral, the prescribing 
physician described her to the evaluator as “drug-seeking.”)

6

33-year-old anesthesiologist referred for comprehensive evaluation.  
There was a medication discrepancy involving hydromorphone 4 mg.  
She was administered a urine drug test. She stated that the day before 
the test she administered hydrocodone 10 mg (for which she had a 
prescription).

Urine: 
• Hydrocodone: Not detected (50 ng/mL cutoff)
• Hydromorphone: 2,990 ng/mL
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6

6

10 mg
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6

20 mg

7
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48-year-old nurse referred for comprehensive evaluation. She was on a 
monitoring contract for opioid and alcohol use disorders. The PHP 
ordered a blood test for phosphatidylethanol (PEth).

Blood spot PEth result: 30 ng/mL

She immediately protested the result, claiming that the collector had 
“rubbed her thumbs with rubbing alcohol that were not part of the kit 
and failed to wipe her thumbs with a 2x2 gauze before sticking her 
thumbs…”

8
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55-year-old anesthesiologist on PHP contract for alcohol, cannabis, 
cocaine, and opioid use disorders, all in sustained remission by report. 
He produced the following drug test results:
June 11: Urine: Positive for ethanol; negative for EtG and EtS
August 9: Urine: Temperature out of range (high)
August 26: Blood spot PEth: 110 ng/mL

At evaluation, he endorsed a single binge on August 12. The evaluator
concluded that he was forthcoming about his alcohol use.

8

At a comprehensive evaluation one year later, he was
confronted about the inconsistency between the PEth result and his
stated history, he endorsed having consumed alcohol on multiple days
around August 12.
He denied ever having tampered with his urine specimens.

It was decided to administer a polygraph examination.
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8

Polygraph examination:
Immediately prior to the examination, he disclosed that he had been drinking on and off
for the six months prior to the “one day binge” and that he had heated up substituted
urine specimens on several occasions. 

Question 1: Have you been honest about your recent alcohol relapse?
Response: PASS

Question 2: Have you ever subverted the urine drug testing system?
Response: FAIL

9
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47-year-old nurse was being monitored in a PHP for alcohol- and opioid use 
disorders.  She underwent a fitness-for-duty evaluation because of suspected 
workplace impairment. 

Urine: EtG negative; EtS 799 ng/mL (EtS100 588 ng/mL)
Hair: EtG negative
Blood: PEth negative

She admitted to opioid use disorder relapse, but denied past-three-year 
alcohol use. 

9
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58-year-old physician referred for IME secondary to his request for an early 
exit from his PHP monitoring contract. He had a history of opioid and alcohol 
use disorders, both reportedly in sustained remission.

Urine: EtG 905 ng/mL (EtG100 1,289 ng/mL); EtS 30 ng/mL (EtS100  43 ng/mL)
Blood: PEth negative
Hair: EtG negative

He claimed regular, heavy use of alcohol-containing hand sanitizer, including 
same day use up until the early-afternoon evaluation.

10
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28-year-old physician with alcohol use disorder was on a 5-year 
substance use disorder monitoring contract. Prescribed naloxone 
50 mg daily and disulfiram 250 mg daily. He missed 8 urine drug 
tests over a recent 3-month period and experienced several 
“mechanical issues” with his breathalyzer.

He was required to undergo a I.M.E. 
A blood PEth test was ordered. 

Blood: PEth 632 ng/mL

11

Breath alcohol monitoring
11
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11

11



5/10/2023

43

12

55-year-old surgeon on a monitoring contract for alcohol use 
disorder, severe, was referred for an evaluation consequent to a 
bloodspot PEth result of 56 ng/mL. He initially denied 
consuming alcohol, but later recalled that he recently 
consumed Nyquil for an upper respiratory tract infection.

12
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The Math

• EtOH per dose: 30 mL x 0.79 g/mL x 10% alcohol = 2.37 g
• EtOH per day: 2.37 g x 4 = 9.5 g/day

When used at this greater than recommended daily dose, 
NyquilTM ≈ 0.7 standard drinks/day

Daily alcohol consumption

Grams/day Drinks/day

Women 16-16.5 1.1-1.2

Men 32-33 2.3-2.4

12
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20 ng/mL

56 ng/mL

100 ng/mL

Kechagias S, et al. Alcohol and Alcoholism 2015;50:399-406

120 ng/mL

(n=23)
Mean [PEth] <3.5 ng/mL

(n=20)
Mean [PEth] = 16 ng/mL

12

13

A 46-year-old neurosurgeon was referred to a PHP for suspicion of workplace 
impairment. 

Urine: EtG 905 ng/mL (EtG100 1,289 ng/mL); EtS 30 ng/mL (EtS100  43 ng/mL)
Blood: PEth 354 ng/mL
Hair: EtG negative

He claimed social drinking (approx. 1-2 drinks a few nights per week) and 
regular, heavy use of alcohol-containing hand sanitizer. 



5/10/2023

46



5/10/2023

47

Purell® hand sanitizer (70%) x 12 days

Reisfield GM, Teitelbaum SA, Jones J, Lewis B

13

Participant #
PEth concentration (ng/mL)

Day 0 Day 6±1 Day 12±1
1 <LOQ <LOQ <LOQ
2 <LOQ <LOQ <LOQ
3 <LOQ <LOQ <LOQ
4 <LOQ <LOQ <LOQ
5 <LOQ <LOQ <LOQ
6 <LOQ <LOQ 13
7 <LOQ <LOQ <LOQ
8 9 <LOQ <LOQ
9 <LOQ <LOQ <LOQ

10 <LOQ <LOQ <LOQ
11 <LOQ <LOQ <LOQ
12 <LOQ <LOQ <LOQ
13 <LOQ 11 OUT (COVID)
14 <LOQ <LOQ <LOQ
15 10 <LOQ 11
16 <LOQ <LOQ <LOQ
17 <LOQ <LOQ <LOQ
18 <LOQ <LOQ <LOQ LOQ = 8 ng/mL
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14
An 83-year-old psychiatrist, under a PHP monitoring contract for alcohol and 
benzodiazepine use disorders, was referred for an evaluation consequent to a 
random bloodspot PEth result of 29 ng/mL.

Urine: EtG negative; EtS negative
Blood: PEth negative
Hair: EtG negative

The evaluator opined that his PEth result indicated alcohol use disorder “apparent” 
relapse and recommended individual therapy, enhanced monitoring, and 45 days 
out of practice.

Approximately 4 months later, he produced a random bloodspot PEth result of 77
ng/mL. He was referred for a comprehensive evaluation. 

14
At the comprehensive evaluation, he denied alcohol consumption, but 
suggested that his PEth result may have been due to:

Urine: EtG negative; EtS 50 ng/mL
Blood: PEth negative
Hair: EtG negative
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14
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31 y/o male nurse, on an Intervention Project for Nurses (IPN) abstinence-
based* monitoring contract for alcohol, cannabis, and cocaine use disorders.
He produced the following confirmed random urine drug test result:

As a consequence, he was:
• Refrained from work by IPN and referred for independent medical 

evaluation
• Terminated from work by his employer

Analyte Concentration (ng/mL)

Codeine 808

Morphine NEGATIVE

*No poppy seeds, please!

15

His story

• He worked the night shift (11:00 
pm – 7:00 am), and during his 3:00 
am break, he consumed 1.5 bags…

• He presented to the lab for urine 
drug testing shortly after 
completing his shift.

15
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His evaluation

• Physical exam: No indicia of drug abuse.
• Labs: Urine and hair negative for all analytes.
• Collateral sources of information: Positive reports.

15

15
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105

15

106

15
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107

15

Case 16: “Therapeutic” polygraph 

• 30 y/o emergency medicine physician, who sought and received 
treatment 30 d of treatment for AUD near the end of his residency.

• In his application for an E.R. job, he checked the box that he had a 
history of AUD treatment.

• His state’s PHP required that he undergo an IME.
• The examination was notable for:

• His assertion of abstinence for the five months preceding the IME
• Blood PEth 22 ng/mL (He attributed this to “cough syrup”)
• Dx: AUD, moderate

• He was referred to the Florida Recovery Center for treatment
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His treatment course

• Admission urine, blood, and hair drug test results: NEGATIVE
• All subsequent drug test results: NEGATIVE
• Neuropsychological testing

• Cognitive function within expectations
• MMPI-2: Suggestions of defensiveness, denial, minimization

• The team believed that he was being dishonest about his alcohol use, 
presenting a barrier to therapeutic progress.  They elected to 
administer a polygraph examination for therapeutic purposes. 

110
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x

Case 17: Let’s talk

• 38 y/o 4th year anesthesiology resident was in treatment 
for alcohol and ketamine use disorders.

• He produced a dextromethorphan-POS result on a random 
urine drug test.

• He endorsed brief (unauthorized) use of 
dextromethorphan for a cough, but the team believed that 
he was being disingenuous and that this was a barrier to 
therapeutic progress.

• We discussed with him our plan to proceed with a 
polygraph examination to further explore his behaviors 
and intentions regarding his administration of 
dextromethorphan. 

112
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Guidance for evaluators

• A detailed drug and alcohol history is often indispensable.
• Drug use: Quantity, frequency, chronicity, and last use
• Drug exposure: Occupational; recreational; home (ASAM DIMENSION 6)

• Order the appropriate test(s)
• Use the most appropriate matrices
• Know your science; trust your science

• Know the “known knowns” (study resources; become an MRO).  You must do 
your homework.  Do not make the mistake of using the polygraph exam to 
adjudicate dispositive drug test results. 

• Be aware of the “known unknowns” (and be humble)

• Evaluating is not for the weak


